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An Optimal Cooling Method for Long HTS Power Transmission Cable
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Abstract: An optimal cooling method for a long
HTS power transmission cable was scrutinized by
using theoretical models. Cooling length of HTS
cable is determined by pressure range and
temperature range of LN2 in the HTS cable. Results
showed limitation from temperature range is stricter
than that from pressure range. The well-known
one-side cooling was modified to two-side cooling.
It was shown that cooling length can be nearly
doubled by adopting two-side cooling of the same
capacity.

Key Words: HTS cable,
pressure, cooling method.
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Fig. 1. Structure of HTS cable.
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Table 1. Dimensional parameters of 3-core HTS
cable.
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Table 2. Liquid Nitrogen properties at 77K, 0.5MP.

Specific heat, Cp (kJ/kg/K) 2.04
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Fig. 2. Energy balance in 1-core HTS cable.
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Fig. 3. LN2 temperature distributions in the cable of
one-side cooling.
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Fig. 6. LN2 temperature distributions in the
cable of L=800m. (two-side cooling, optimal
cooling capacities)
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