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Analysis of power frequency parameters of HTS cables in a distribution network
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(1. State Grid Shanghai Municipal Electric Power Company, Shanghai 200122, China;
2. Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: The state-of-the-art development of HTS cables is described. The structure and basic performance of HTS
cables for a distribution network with voltage level of 35 kV and below are examined. Structures of the “3-in-one” and the
tri-axial core type HTS cable are analyzed. Models of the two kinds of HTS cable are constructed. The electrical
characteristics of different structures of the HTS cables are compared and calculated. A practical calculation method for
power frequency parameters is proposed, and those parameters of the two kinds of HTS cable are calculated. Given the
need to employ an HTS cable in distribution network, a simulation analysis is carried out, and the transient electrical
characteristics of the HTS cable in practical application are presented.
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Fig. 2 Schematic diagram of typical structure of
distribution superconducting cable
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Table 1 Application of superconducting cable in

distribution network
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Table 2 Electrical parameters of single-phase single-container

high-voltage superconducting cable
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Table 3 Structure parameters of three-phase co-container
type superconducting cable produced in Japan
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Fig. 3 Three-phase container type superconducting
cable calculation model
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Table 4 Flow and formula of simulation calculation

based on test method
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Table 5 Estimated power frequency parameters of three-phase

common container type HTS cable
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Fig. 4 Simplified calculation diagram of three-phase
coaxial HTS cable
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Table 6 Typical design parameters of three-phase

coaxial HTS cable
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Table 7 Power frequency parameters of three-phase
coaxial HTS cable
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cable calculation model
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Fig. 6 Application simulation model of superconducting cable model
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