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Transmission integration of power and the gas could be realized If a superconducting DC cable uses liquefied
natural gas (liquefaction temperature: 110K) or liquid hydrogen (liquefaction temperature: 27K) as the cooling
medium. Therefore, the efficiency and reliability of the liquefied natural gas (LNG) integrated energy transfer
system can be improved using superconducting DC energy transfer line. This paper presents principles in
designing the superconducting DC energy transfer line. The design scheme of superconducting DC energy
transmission line is given. The structure of superconducting DC cable part is conductor on round core cable
(CORC) wound by the second generation (2G) high-temperature Superconducting (HTS) tapes. The twist an-
gle and relative position of different tape layers affect the distribution of transmission current, which further
impacts the distribution of magnetic field. This paper uses finite element method to simulate such effect and
the effect of external shielding layer on magnetic field distribution. Based on the simulation results, the su-
perconducting cable is optimized with the aim of maximizing critical current. Considering the transmission
principle of LNG, the theoretical efficiency, reliability and cost of the whole energy transfer system are cal-
culated. And the optimal design of superconducting DC energy transfer line with the best comprehensive
performance is given based on the calculations.
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