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Consideration of bridge—type mechanical lap joint of a stacked high—temperature superconducting

conductor
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Fig.1 Schematic illustration of bridge—type mechanical lap
joint of a stacked HTS conductor
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A study on cooling a High—Tc superconducting coil. —Thermal conduction of coil models—
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Fig. 2 Results of tests on detection of local winding
condition in the sample coil.
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Tablel Specifications of the cable cores.

Item Specifications Diameter (mm)

Former Copper stranded 18
Conductor 1°" layer [c=1800 A
2" layer [c=1900 A
3" layer [c=1200 A

4™ layer 1c=1200 A 22

Dielectric PPLP® 38
Shield 1 layer 1c=3500 A

2™ Jayer 1c=3500 A 40

Protection Craft paper 45
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Fig.1 Circuit of the critical current measurement.
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Fig.2 Measured and simulated shielding currents.
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Thermal Stability Analysis of HTS Power Cable with Fault Currents
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Fig. 1 Cable model used in numerical calculation.
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Fig. 2 Comparison of calculated (previous model and improved
model) and measured coolant temperatures.
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Fig. 3 Calculated temperature of inner sub—cooled LN,.
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Table 1 Analytical Parameter
1 180, 120, 60, 0 A
Copper Thickness 25, 22.5, 20, 17.5um
Defect length 1, 2, 3, 4,5, 7, 10mm
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1. Introduction

For AC loss reduction of superconducting power
transmission cables, the proper width of coated conductors has
been discussed for years, and different opinions were proposed.
A detailed discussion between standard 4 mm coated conductor
and narrow 2 mm one has been carried out in [1]. However, [1]
assumes that the size of gaps doesn’t change from 4 mm cables
(cables constructed with 4 mm coated conductors) to 2 mm
cables. Hence, the outer diameters of 2 mm cables are bigger
than 4 mm cables, which weaken their magnetic field and
become one of the main reasons for AC loss reduction. Besides,
for practical cables, in the case of certain installation
conditions, space for installation is specified and limited, so
cables are required to be designed with fixed outer diameters.

Therefore, it is necessary to make a complementary
discussion between narrow 2 mm coated conductors and
standard 4 mm ones, when fixing the outer diameter of cables.

2. Numerical results and analysis

Both 4 mm cables and 2 mm cables were designed, in forms
of monolayer and multilayer (2-layer and 4-layer). The cables
with the same number of layers were designed with the same
out diameter, correspondingly, the size of gaps changes. For
instance, gaps change from 0.69 mm to 0.33 mm in the 4"
layer. As shown in Fig. 1, the gray circles are of the same size
to demonstrate fixed out diameter. The properties of cables are
listed in Tablel. All the AC losses are calculated with a
numerical model employing 1D FEM.

Table 1. Properties of cables constructed

No. of No. of tapes Layer  Diameter (mm)
layers 4mm 2mm I 19.56

1 13 26 ond 20.97

2 27 54 31 22.37

4 58 116 4t 23.76

2 mm coated conductors can be regarded as the ones cut
from 4 mm ones, as shown in Fig. 2. Obviously, there is a loss
of critical current (/;) after cutting. The loss increases along the
size of shoulder, i.e. shoulder =0, 0.15, 0.3 and 0.5 mm, loss is
0, 3.9%, 8.1% and 14.3%.

AC losses are calculated, applying different critical current
density (J.) distributions and selected transport currents (/).
Fig. 3 presents one example at uniform J.. It can be obtained
that, for uniform J,, AC loss can be effectively reduced by
using narrow 2 mm coated conductors in both monolayer and
multilayer cables. For trapezoidal J;, when shoulder increases
to 0.5 mm, 2 mm coated conductor still shows advantage in
multilayer cables, however, in monolayer case, 2 mm and 4
mm cables generate nearly the same AC loss.

In monolayer cables, there is an apparent reduction from 4
mm cables to 2 mm ones applying uniform or small shoulder
trapezoidal J, distributions, unlike [1] and [2]. It is because the
size of gaps is fixed both in [1] and [2], but in outer diameter
fixed cables, gaps are smaller in 2 mm cables comparing to 4
mm cables, which further reduce AC loss, accompanied with
reduced polygonal effect. Therefore, reduced polygonal effect
and smaller gaps overwhelms doubled number of gaps, which
makes narrow 2 mm coated conductors with great advantage in
the design of out diameter fixed cables.

3. Conclusion

Comparing to standard 4 mm coated conductors, narrow
2mm ones can effectively reduce the AC loss in outer diameter
fixed superconducting power transmission cables, in both
monolayer and multilayer cases.

Fig. 1 Configuration of 4 mm and 2 mm 4-layer cables.
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X
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Fig. 2 Critical current loss after cutting.
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Fig. 3 AC loss comparison between 4 mm and 2 mm cables.
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A suppression method of central magnetic field drift by screening current in the YBCO coill
— The effect of current cycle and temperature cycle —
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Fig. 1. Effect of coil temperature reduction on the magnetic
field drift.
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Spatial and Temporary Behavior of Magnetic Field Distribution by Shielding Current
in HTS Coil for Next Generation HTS Cyclotron application
- (1) 3D Electromagnetic Simulation Model and Formulation -
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division for fast multipole method.
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Fig.1 930MHz (21.8 T) NMR magnet in NIMS,
Tsukuba.
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Fig. 1 Cross section of the 1GHz magnet. Circle
drawn in the figure indicates the area severely

damagned as shown in Figs. 2-3.

Fig.2 Bottom view of the OVC flange. The
crushed RT bore can be seen in the center.

Fig.3 The crushed N, bore tube viewed from the
vaccuum space inspected by a videoscope.
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