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Abstract

The growth of population density accompanied by
technological developments led to the need to transmit more electrical
energy, which necessitated the design of cables to transmit that energy
with more quality and accurate designs. Another point to note is the
presence of defects in the cable. The electric field increases in the area
where the defect occurs, and its increase is one of the reasons that
reduce the life of the cable because it is a reason for the phenomenon
of partial breakdown and then failure of insulation. Among the defects
that will be studied in the research is the effect of the occurrence of an
air cavity and the effect of changing the dimensions of the lumen in
the XLPE layer, i.e. the ratio of changing the dimensions of the cavity
parallel to the electric field and perpendicular to it and the effect of
this on the value of the electric field in the center of the cavity. As
well as studying the effect of the Corona phenomenon on the XLPE
layer due to the lack of research on this effect in the ground cables, for
the two heads of the oval and rectangular protrusions, at the voltage of
33000 volts. This was done by using COMSOL Multiphysics program,
which is one of the modern applications that is used in simulating the
electric field distribution in cable layers in a clear and accurate
manner. We noticed an increase in the electric field in the area where
the cavity occurred than in the XLPE insulator layer when there is no
cavity and that its increase in the center of the cavity does not depend
on the shape and size of the cavity but depends on the ratio of the
dimensions of the cavity parallel to the electric field to the
perpendicular to it. We also observed an increase in the electric field

in the area of the head of the bulge that causes the effect of Corona.
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