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MULTILEVEL DIAGNOSTICS AND AUTOMATION ANALYSIS OF
THE CURRENT CONDITION OF THE TRANSFORMERS FOR
SPECIFIC PURPOSE

The ASSOCIATION AGREEMENT between Ukraine, on the one
hand, and the European Union, the European Atomic Energy Community
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and their member states, on the other hand, predicts gradual adaptation of
Ukrainian legislation to EU norms, including in the field of energy.

These changes provide for control over the quality of electricity, the in-
troduction of norms for the restoration of electricity supply to consumers,
and so on. This, in turn, requires the transition of the energy system to digital
standards, remote control of equipment, etc.

In this article, we will separately consider the situation with monitoring
the condition of a transformer filled with power oil. Life cycle of the trans-
formers is about 25-30 years. According to accepted practice, the first over-
haul of power transformers should be carried out no later than 12 years after
the transformer is put into operation. However, transformer producers in
their “struggle” for tenders, by reducing the cost of the goods, optimize the
cost of the materials used, which leads to the fact that there is sometimes a
small margin of safety in modern transformers. Statistics for SERGI Trans-
former Protector (France) show that the largest percentage of safety system
activation occurs in the first 3 years of a new transformer operation.

That is why control of transformer parameters is very important, both
new and those that have been in operation for a long time. The evaluation of
these data offers the possibility of detecting oncoming faults early. For this
purpose, off- and online diagnostic methods and systems for power trans-
formers have been developed in recent years [1].

Equipping the transformer with an online condition monitoring system
will allow switching to the transformer maintenance program based on their
current condition.

KEMA ((Keuring van Elektrotechnische Materialen te Arnhem) NV,
established in 1927, is a global energy consultancy company headquartered
in Arnhem, Netherlands) studies have shown that the implementation of
post-condition maintenance programs for the existing power infrastructure in
North America and Europe during the first 10 years will save more than 3
billion USD through maintenance costs and capital investment postpone-
ment. This statement is based on the fact that several power supply compa-
nies around the world have implemented, for the purpose of testing, condi-
tion-based maintenance, and maintenance costs have decreased by 14-18%.
In support of this claim several utilities around the world that have used
condition-based maintenance programs are achieving as much as 14-18%
reduction in maintenance costs [2].

Such issues are particularly actual in the networks that feed electro-
metallurgical industries, including arc steel furnaces, rolling mill drives, gas
and oil refining industry, electrolysis, inverting and rectifying devices of
direct current power transmission lines, modules for converting energy from
50Hz to 60Hz, etc. [3-4]. This is explained by the fact that such technologies
lead to a deterioration of the quality indicators of electrical energy, as a re-
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sult of which the equipment operates in modes whose indicators exceed
those set by state standards and other regulatory and technical documenta-
tion. Such regimes are called "variable" [4-5].
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