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A Study on the Composition of Superconducting Power Cable Using the
Multi-cable
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Abstract: The HTS power cable is composed of 2
layers for transmission and 1 layer for shield. The
superconducting tapes of transmission layers and
shield layer are wound in a cylindrical shape with a
winding pitch. The radius of cylinder and the
number of superconducting tapes are decided
considering to the transmission current capacity and
the critical current of superconducting tapes. The
increasement of transmission current capacity will
increase in volume of HTS cable system. In this
paper, the composition method of supercondcuting
power cable using the multi-cable is presented. The
coated conductor tape can be wound on the smaller
cylinder because it has the smaller critical bending
diameter than the BSCCO tape. A small-scale cable
was composed using the coated conductor tapes and
a multi—cable is composed using a small-scale cable
considering to transmission current capacity. Even
increase of transmission current capacity, this
method has advantage that the HTS
superconducting power cable can be composed
easily. The 22.9 kV and 154 kV supercondcutign
power cable was composed using the presented
method.

Key Words: coated conductor, multi-cable,
small-scale cable.
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TFig. 1. A structure of the 22.9kV superconducting
power cable.



Fig. 2. A cut-view of the 22.9kV superconducting
power cable.

Table 1. Specification of BI-2223 HTS tape.

Parameter Specification
Manufacturer AMSC
Width 4.1£0.02 mm
Thickness 0.3+0.02 mm
Material Bi-2223/Ag/Mg STS
Manufacturing Powder in tube
process
Critical bending

. 38 mm
diameter
Critical Current >.115 A, at 7T K, self

field
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Fig. 3. The composition of small-scale

superconducting power cable.
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Fig. 4. The side-view of small-scale superconducting
power cable.

Table 2. Specification of YBCO CC HTS tape.

Parameter Specification

Manufacturer SuperPower

Width 4 mm

Thickness 0.055 mm

Critical bending

. 11 mm

diameter

Critical Current (00 A &b 77 K. self
field
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Fig. 5. The composition of 22.9kV multi cable using
the small-scale superconducting power cable.

Fig. 6. The composition of 154kV multi cable using
the small-scale superconducting power cable.
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Fig. 7. magnetic flux density distribution of the
22.9kV superconducting power cable.

Fig. 8. magnetic flux density distribution of the
22.9kV multi cable.

Fig. 9. magnetic flux density distribution of the
154kV superconducting power cable,

Fig. 10. magnetic flux density distribution of the
154kV multi cable.
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