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Dielectric Characteristics of Turn-to-Turn Insulation Models of
Oil Immersed Transformer under Standard Lightning Impulse Voltage

This paper deals with the insulation characteristics of partial discharge inception voltage and
breakdown voltage at the turn-to-turn insulation models of an oil immersed power transformer

in response to standard lightning impulse voltage.
The above partial discharge inception voltage and breakdown voltage was measured in an
optical method by use of an image intensifier camera, a still camera, and a photomultiplier tube.
As a result, the partial discharge inception voltage of insulation characteristics and discharge

generation mechanism have been clarified. Discharge streamer at the partial discharge inception
of turn-to-turn insulation model occurs with oil breakdown at a micro oil gap portion that is

generated between winding wires.
evaluation of this micro oil gap portion.
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Fig.1/Calculated electric field of turn-to-turn insulation model
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The present study has enabled the electric field strength
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Fig.3/Experimental circuit
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Fig.4/Examples of partial discharge lights
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Fig.5/Proposed mechanism in partial discharge initiation
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Fig.7/Breakdown probability distributions due to lightning impulse voltage on turn-to-turn models
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Fig.8/Breakdown characteristics of lightning impulse vollage on
turn-to-turn insulation models
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Fig.9/Effect of turn-to-turn insulation thickness on partial discharge
inception field strength
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