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Cryogenic Insulation Technique for HTS Transformer
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Abstract: In the response to the demand for
electrical energy, much effort was given to develop
and commercialize high temperature superconducting
(HTS) power equipments has been made around the
world. Especially, HTS transformer is one of the
most promising devices. but the cryogenic insulation
technology should be established during
development. Hence many types of dielectric tests
should be carried out to understand the dielectric
phenomena at cryogenic temperature and to gather
various dielectric data. Among the many types
dielectric tests, the characteristic of barrier effect
were conducted using simulated electrode after
analysing the insulating configuration of HTS
transformer main winding. The influence of a barrier
on the dielectric strength was measured according to
the position of the barrier, the number of the barrier
and thickness of the barrier. It was shown that the
effectiveness, namely the ratio of the breakdown
voltage in presence of barrier to the voltage without
barrier, is highest when the barrier is placed at the
needle electrode side. On the contrary, in the case of
having the barrier between the electrodes, the
barrier was placed between the electrodes, the
characteristic was even improved slightly.
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Fig. 1. Experimental set—up.
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Fig. 2. Electrode system.
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Fig. 3 Dependence of electrode gap on breakdown
voltage without barrier.
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Fig. 4. Dependence of barrier position on ac
breakdown voltage with barrier.
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Fig. 5. Dependence of barrier position on impulse
breakdown voltage with barrier.
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Fig. 7. Dependence of barrier thickness on ac
breakdown voltage with barrier.
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