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ABSTRACT

Sulphur hexafluoride gas (SF¢) as an insulating medium in
electrical power industry is of particular technological interest. This is
because it has dielectric strength of three times greater than air and its
exceptional capability of self-healing if it is decomposing into different
species under the influence of arcing or corona discharge. With
improved understanding of the gas under the corona discharge system,
there is potential to improve its performance in high voltage systems.

In this thesis, a one-dimensional simulation model was
constructed to represent the negative corona discharge in sulfur
hexafluoride (SF¢) gas between electrodes on a coaxial geometry
configuration. The software used is the commercial program COMSOL
Multiphysics that based on the Finite Elements Analysis (FEA).

The simulation starts with an initial model based on the physical
and chemical behaviour of three types of charged particles: electrons,
positive ions and negative ions. These particles formed as a result of
corona discharge in sulfur hexafluoride gas. The simulation included a
number of steps that represent the physical behaviour of these particles
such as their generation, motion and then their dissipation and the
electrical effect represented by temporal and spatial distribution of the
electric field.

The spatial-temporal distribution of the charged particles and the
electric field resulting from the appearance of a negative corona leads
to formation of very sharp current pulses in the circuit called Trichel
pulses, which rises to the peak in a very short time and then returns to
the bottom in a longer time and for a short period of time.

The first model was developed to examine the effect of
macroscopic parameters that control the initiation of the corona
discharge and its severity. These parameters include the applied
voltages and its rise time and the radius of the corona electrode
curvature on which the corona appears in addition to pressure and
temperature of the gas.



The effect of the presence of contaminants within the gas, such
as oxygen, has a part in this study. Long-term by-products resulting
from interaction of the gas fragments with oxygen under the effect of
corona discharge were used as an early detection method of the partial
discharges within the gas.

Finally, the results obtained from the simulation are in
conformity with the available practical results.
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