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Development of design of high temperature superconducting cable based on AC loss
minimization in each layer
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We measured the AC losses in each layer of a three-layer twisted HTS cable
by using the calorimetric method. The transport current balance of HTS cable varied we investigated
the influence of the amplitude and direction of the magnetic field to the AC loss characteristics.
The composition magnetic field affected to the AC loss characteristics and when the direction of the

composition magnetic field is parallel to the HTS tape axis, the AC losses was minimum. We present
the possibility to reduce the AC losses in HTS cable, the amplitude of the composition magnetic
field reduces, and the HTS tapes are placed parallel to the direction of the magnetic field.



Cable A

(Cable B)
(Cable C)
Cable A Cable B Cable C
Inner layer :
Diameter 20 mm 20 mm 20 mm
Twist pitch 150 mm 150 mm 150 mm
Twist direction S S S
Number of
11 11 11
HTS tape

Critical current 151.0 A 151.0A 151.0A

Outer layer :
Diameter 27 mm 27 mm 27 mm
Twist pitch 300 mm 150 mm 300 mm
Twist direction VA z S
Number of

15 14 15
HTS tape

Critical current 184.2 A 157.5A 188.1 A

First Second Third

layer layer layer
Diameter 20 mm 27 mm 36.5 mm
Twist pitch 150 mm 200 mm 100 mm
Twist direction S S Z
Number of
HTS tape 11 15 14
Critical current 1479A 196.7 A 1729A
n value 19.4 20.4 18.8
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