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A Comparative Study of Field Utilization Factor Using Rod-Plane Gap Electrode

in Transformer Oil Insulation and Air Insulation
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Abstract

This paper presents a comparative study
of field utilization factor analysis using rod-plane
gap electrode in the transformer oil insulation
and air insulation with a gap distance between
1-3 mm. The rod electrodes used in the
experiments have the setting angles of 30, 60,
90, 120 and 150 degrees respectively. The
experiments were conducted by using AC high
voltage according to the IEC 60060-1, IEC
60060-2, IEC 60156 and IEC 60052 standards.

The maximum value of electric field stress



between electrodes during the breakdown
occurs was simulated by finite element method.
The results of field utilization factor analysis are
as follows: for electrodes angles of less than or
equal to 90 degrees with a gap distance
between 1-3 mm., the field utilization factors
were between 0.57 — 0.72, which indicates
highly non-uniform fields, for electrode angles of
more than 90 degrees with a gap distance
between 1-3 mm., the field utilization factors
were between 0.74 — 0.78 which indicates
slightly non-uniform fields as a result of the
electrode angles were nearly plane. These
analysis results can be utlized to choose

insulator material for high voltage electric
equipment that has highly non-uniform field
characteristic more appropriately in the future.

Keyword : electric field, highly nonuniform field,
field utilization factor, transformer insulation, air

insulation
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