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Study on the Stability Evaluation of the High-Tc Superconducting Power Cable
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Abstract - In order to evaluate if the high-Tc superconducting(HTS) power cable is operating stably, the characteristics
of the HTS power cable should be found out. The properties of HTS tapes by measuring the voltage with respect to the
current can be archived. But, the HTS power cable is different from the case of HTS tapes. This method is invalid
because of the electromagnetic fields caused by other HTS tapes. In this paper, the stability evaluation of the HTS cable

was performed by the following procedure.

First, the voltage—current characteristics of HTS tape were measured and the electromagnetic field distributions of the
HTS power cable with the external magnetic field were analyzed. Second, the losses of the HTS power cable were
calculated using the result of the measurement and the analysis. Finally, the stable operation of the HTS power cable
was evaluated on the basis of the losses of the superconducting cable.
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Table 1 The magnetic field on transmission layer(1st)

1st Bx By Bz Bm M

[gauss] | [gauss] | [gauss] | [gauss] | [degree]
point 1| 66.997 | 79.4561 | 46.3397 | 113.795 | 44.28577
point 2| 204.14 | 48.0582 | 41.4414 | 213.779 | 12.9913
point 3| 93.693 | 27.2121 | 46.3257 | 108.005 | 14.59306
point 4| 206.42 | -11.371 | 41.8637 | 210.938 | 3.090331
point 5| 84.091 -73.055 | 46.3085 | 120.635 | 37.27138
point 6| 83.816 | 15.9178 | 45.6630 | 96.7660 | 9.468077
E: 2 ST 259 AEE=X

Table 2 The magnetic field on transmission layer(2nd)

ond Bx - By Bz Bm M

[gauss] | [gauss] | [gauss] | [gauss] | [degree]
point 7 | 246.302 | -0.4891 | 48.3257 | 250.999 | 0.11166
point 8 | 262.813 | -15.309 | 45.5476 | 267.169 | 3.28504
point 9 | 248545 | -21.250 | 48.1060 | 254.048 | 4.79823
point 10| 261.209 | -32.414 | 454690 | 267.111 | 6.97011
point 11| 242.680 | -45.648 | 48.2592 | 251.607 | 10.4528
point 12| 179.253 | -23.642 | 40.5705 | 185.302 | 7.33035
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Table 3 The magnetic field on shield layer

Shield Bx By Bz Bm M

layer | [gauss] | [gauss] | [gauss] | [gauss] | [degree]
point 13| 143.434 | -105.44 | 22.894 | 179.490 | 35.9787
point 14| 83,6072 | -91.894 | 12562 | 124.870 | 47.3844
point 15| 107.114 | 19.8834 | 17.965 | 110415 | 10.3742
point 16| 45.0523 | 115.790 | 12563 | 124.88 | 68.0047
point 17| 96.0286 | 149.922 | 22.895 | 179.506 | 56.6360
point 18| 121.911 | 22,6279 | 20.161 | 125.622 | 10.3771
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Table 4 Loss calculation of the high~Tc superconducting
power cablz

Transmission
layer(2nd)

Transmission

layer(1st) Shield layer

voltage| loss |voltage| loss |voltage | loss
[V/em]|[VA/m]|[V/cm][[VA/m]| [V/cm] |[VA/m]
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