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The Manufacture and Insulating Test of Mini-model for 600kJ Class Conduction
Cooled HTS SMES
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Abstract - The 600k] class high temperature superconducting magnetic energy storage (HTS SMES) system is being
developed by Korean Electrotechnology Research Institute (KERI). The system is operated in cryogenic temperature and
high vacuum condition. The SMES magnet was cooled by conduction cooling method using a Gifford-McMahon cycle
cryocooler. Thus, electric insulation design at cryogenic temperature and high vacuum is a key and an important element
that should be established to accomplish compact design is a big advantage of HTS SMES. This paper describes the
electric insulation design, fabrication and experimental resuits for a mini model of conduction cooled HTS SMES.
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Fig. 1 Insulation construction of a conduction-cooled HTS
SMES.
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Fig. 2 Experimental apparatus.
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Fig. 3 Weibull probability distribution of breakdown proper-
ties of Kapton.
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Fig. 4 Weibull probability - distribution of surface flashover
properties of GFRP.
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Fig. 5 Weibull probability distribution of surface flashover
and breakdown properties of AIN.
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Fig. 6 Weibuli probability distribution of breakdown proper-
’ ties in cryogenic temperature and vacuum.
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Fig. 7 Weibull probability distribution of breakdown proper-

ties in air.
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Fig. 8 Breakdown properties of- dependence on vacuum
pressure.
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Table 2 Ac and impulse conversion coefficient of the sheet
sample, mini-model cable and model cable
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Fig. 9 Configuration and dimension of mini modei bobbin
(a) sketch (b) photograph.
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