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Abstract

The current dissertation “Impact of aging oil products on transformer oil
properties” by Ketevan Chikhladze refers to the latest energy problem, changes of the
new oil properties after repair of transformer on the surface of active part of it and in
the volume of fixed insulation by the remaining old oil. The work consists of 114
pages and contains: title page, signature page, copyright page, a summary in two
languages (georgian-english), content (index), list of tables and drawings in
accordance with the instruction for the submission of dissertation for the doctoral
degree. The main text consists of a literature review, four chapters, conclusions and a
list of references.

The first chapter deals with the technology and stamps of the electrical
transformer oil and paper transformer used for making the insulation system. There is
described their aging process while simultaneous implementation of electric field,
temperature, humidity and other factors. There is mentioned also the catalyst role of
the metal in the aging process and in the generating process metalorganic compounds.
There are reviewed the changing of the physical and electrical parameters of the
transformer oil by aging products.

The paper describes also precipitation of aging oil products in the active part of
the transformer and on the surface and the sludge formation.

The paper discusses the mechanism of penetrating aging products into the
volume of fixed insulation, and their dissolving in new oil from fixed insulation after
using of new oil in electric appliances.

The second chapter describes the european and standard methods of defining
characteristics of transformer oil. Considerable attention has been attached to the
transformer oil characteristics and operational limits, conditions in the oil, assessment
according to the norms. It has been analyzed the maximum permissible values of the
transformer oil performance characteristics.

The paper describes quality and measurement methods of fixed (mechanical)
mixtures and determining of transformer oil cleanliness class according to the number
and size of mixtures with the European and our methods.

The third chapter deals with new Nytrol1GS and T —1500 and regenerated

T —1500 preparation methods, in particular their filtering, reducing the exploitation of
new oil humidity and provision of training rules.

There have been discussed transformer oil aging products and methods of
preparation of fixed mixtures, minimizing its humidity facilities.

The third chapter also describes the mixture preparing and fractional
partitioning method of graphite (carbon). The chapter discusses the experimental
techniques and sample tests to prepare for the dissolving of the oil mixtures.

The fourth chapter provides the obtained test results, in particular by increasing
the number of all kinds of impurities of transformer oil broaching voltage, specific
resistivity and dielectric losses and refractive coefficient of surface tension reduction
and an increase in the transformer oil humidity was not changed.

In the same chapter are described and analyzed the top dielectric losses of the
transformer oil in connection with the surface tension of the oil , the oil minimum
humidity.

Analysis of the results demonstrated that increasing the number of products in
the exploitation of new oil aging and deterioration of the characteristics regenerated
all oils and in most cases do not meet the strict requirements of operational
performance characteristics of the oil.
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