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ELEMENTS TECHNIQUE

Abstract

A major objective is to determine the temperature distribution in a Sulfur hex
fluoride (SF¢) gas cooled-insulated power transformer, which is essential and
important element of power systems.

In this thesis, finite element analysis approach was utilized to perform heat
transfer analysis to obtain the steady state and the transient temperature
distribution at any specified location within this kind of transformers.

The finite element method is used to find the solution of this complicated
problem by simulating it by two dimensional finite element model. In the finite
element method, the solution region is considered as built of several small,
interconnected sub regions called finite elements.

The theoretical thermal model developed in this thesis is capable of predicting
the real time transformer temperatures for any variation in electrical loading and
for any ambient thermal environment. This analysis is more precise than an
earlier model developed for the same because it considers variations in SF¢ gas
velocity, air velocity, different cooling types, solar insolation, the SF¢ gas
pressure, and the contributions of convection and radiation to the total transfer
rate. The calculated results are compared with measured temperature data
collected during the testing program carried out by the transformer manufacturer.

Once the temperature distribution is known, the conduction heat flux at any point
in the medium or on its surface may be computed. Knowledge of the temperature
distribution could be used to ascertain structural integrity. The temperature
distribution could also be used to optimize the thickness of an insulting material;
it may have an effect on the transformer running reliability and may as well
reduce its service life.

It is believed that by incorporating the newly developed thermal model
into a load management system, decisions concerning load flow, transformer
design and performance can be made more intelligently.
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