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A Study on the Electrical Properties of the Conduction—cooled
HTS SMES System
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Abstract

The conduction-cooled HTS SMES is operated in cryogenic and high vacuum condition. Thus,
Insulation design at cryogenic temperature and high vacuum is a key and an important element that
should be established to accomplish miniaturization that is a big advantage of HTS SMES. However,
the behaviors of insulators for cryogenic conditions in vacuum are virtually unknown. Therefore, we
need active research and development of insulation concerning application of the conduction-cooled
HTS SMES. Therefore, in this study, we experimented about insulation characteristic high vacuum and
cryogenic similar to driving condition of SMES system. Also, investigated about insulation
characteristic of suitable some materials to insulator for conduction—cooled HTS SMES. As this results,
we possessed basis data for insulation materials selection and insulation design for development of 600
k] class conduction—cooled HTS SMES.
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Fig. 1. The conduction-cooled HTS SMES (a)
The SEMS system composition (b)
structure of the SMES.
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Fig. 2. A sketch of the experimental apparatus.
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Table 1. Model specifications of turn to turn
insulation,
(unit : mm)
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Fig. 3. Turn to turn breakdown properties of
Kapton.
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Fig. 4. The Weibull probability distribution of
turn to turn breakdown of Kapton.
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Fig. 5. Flashover discharge voltage of GFRP
with thickness.
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Table 2. Thermal conductivity of
materials.
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Fig. 6. AC flashover discharge properties of
insulation materials in cryogenic and
vacuum,
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Fig. 7. DC breakdown properties of insulation
materials in liquid nitrogen.
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Fig. 8. The Wibull probability distribution of
breakdown in cryogenic and vacuum.
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Fig. 9. The Weibull probability distribution of
breakdown in air.
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