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Abstract

In the development of high temperature superconducting (HTS) power machines, HTS bushing is one of core technologies. In
particular, the insulation body with sheds and electrical insulation at cryogenic temperature have attracted a great deal of interest
from the view point of the size, weight and efficiency of bushing. In this study, the electrical and mechanical characteristics of
various insulators for body in liquid nitrogen (LN,) were investigated. And the surface discharge distance, collar length of GFRP
sheds were studied. To emit bubbles between sheds, the shape and arrangement of shed were studied. The shed structure for 60 kV

class HTS bushing were designed with regular arrangement.
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Fig. 1. Electrode system for surface discharge.
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Fig. 2. The apparatus for bubble generation: (a) schematic
of bubble generation, (b) The GFRP shed and body.
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Fig. 3. Imp(+) breakdown characteristics of various
insulators in LN,.
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Fig. 4. Mechanical characteristics of various materials at
77 K.
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TABLE I
MECHANICAL CHARACTERISTICS OF VARIOUS INSULATING MATERIALS.

Yield Tensile Stress Young’s
Sample strength load at break ~ Modulus
(MPa) N) (MPa) (MPa)
GFRP 2523 3,800 658 156.4
Teflon 63 153 71 56.1
Si rubber - 275 34 55.5
EPDM/Si - 383 27.5 55.4
Nomex 25.5 692 44 23.8
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Fig. 5. GFRP surface length dependence of Weibull 0.1%.
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Fig. 7. Photographs of bubble behavior: (a) plane, (b) 20
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Fig. 8. Structure and design specifications of regular
arrangement.
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