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Impulse Tests for a Composite Solid Insulator
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Abstract

High voltage insulation in cryogenic environment is one of big issues for development of superconducting power
application, such as superconducting fault current limiter, transformer, transmission cable, and so on. We had proposed a
composite solid insulator composed of plastics and polymer insulation sheets for a use of high voltage superconducting
power applications. It is well known that the G10 FRP keeps its mechanical strength at very low temperature and the PPLP is
very good insulator adopted as insulations for superconducting transmission cables. The composition of these two materials
will show very good electrical and mechanical properties adequate for the insulation components of superconducting power
applications, such as bushing, insulation barrier, and even for a cryostat. Dielectric strengths of prepared samples were
measured at the temperature of boiling point of liquid nitrogen at atmospheric pressure, which will be presented in this paper
to show a usefulness of this technique.
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I1. Idea of a composite solid dielectric
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Fig. 1. Arrangement for layers of proposed solid insulator.
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II1. Fabrication of samples
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Fig. 2. Facilities for the fabrication of cylinder samples.
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Fig. 3. Fabricated samples. (a) without holes on PPLP
layers and (b) with holes on PPLP layers.
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Fig. 4. Design of holes on PPLP layers.

Fig. 5. Fabricated samples in cylinder shape.

IV. Experiment
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Fig. 6. (a) Electrode and (b) experimental setup for high
voltage impulse test.

Fig. 7. Samples right after a break down.
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Fig. 8. Impulse breakdown voltages of samples.

V. Conclusions
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