INTERNATIONAL JOURNAL OF ARTIFICIAL INTELLIGENCE

academic publishers ? AMERICAN

INTERNATIONAL JOURNAL OF ARTIFICIAL INTELLIGENCE (ISSN: 2692-5206) g, ACABLMNG )

A
b7 PUBLISHER

Volume 04, Issue 04, 2024

Published Date: - 22-06-2024

ANALYSIS OF SCIENTIFIC RESEARCH ON DIAGNOSTICS OF THE TECHNICAL
CONDITION OF OIL POWER TRANSFORMERS

1L.K.Ismoilov
Fergana polytechnic institute, Fergana, Uzbekistan
E-mail: i.ismoilov(@ferpi.uz

Annotation:This article is a review of scientific research devoted to diagnosing the technical condition of
oil-based power transformers. Both traditional methods of analysis, based on the study of oil samples and
electrical characteristics, and promising directions using the analysis of vibroacoustic signals and machine
learning are considered.

Keywords:Oil transformer, diagnostics, technical condition, oil analysis, electrical characteristics,
vibroacoustic analysis, machine learning.

Introduction:The reliable operation of oil-filled power transformers is a critically important factor in the

functioning of power systems. Diagnosing their technical condition allows for the timely identification of

defects and prevention of emergency situations. Oil-filled power transformers are indispensable components

of power systems, ensuring the transmission of electricity over various distances. Their reliable operation is

a crucial factor for the uninterrupted functioning of power supply. Diagnosing the technical condition of

transformers involves a set of measures aimed at identifying defects and assessing their potential impact on

the equipment's performance.

Timely diagnostics allow for:

- Preventing emergency situations: Early detection of defects enables taking measures to eliminate them and

prevent emergency shutdowns, which can lead to significant economic losses and even pose a threat to

human life.

- Increasing operational efficiency: Regular diagnostics help optimize transformer operating modes, reduce

losses, and extend their service life.

- Conducting scheduled maintenance: Diagnostic results are used to plan maintenance and preventive work,

minimizing equipment downtime and optimizing maintenance costs.

There is a wide range of diagnostic methods for oil-filled power transformers:

- Oil sample analysis: Studying the physicochemical properties of oil helps identify insulation degradation

products that indicate the presence of defects.

- Measurement of electrical characteristics: Analyzing parameters such as winding resistance,

transformation ratio, no-load and load currents provides information about the condition of insulation,

windings, and the transformer's magnetic system.

- Vibroacoustic control: Analyzing acoustic signals generated during transformer operation helps identify

mechanical defects such as loose fittings and deformations of the active part.

- Thermographic control: Using thermal imagers helps detect local overheating in the transformer, which

may indicate insulation or contact connection defects.

- Infrared diagnostics: IR diagnostics allow detecting oil leaks, insulation cracks, and other defects that are

not visible visually.

The choice of diagnostic method depends on various factors such as:
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- Transformer type and capacity
- The type of suspected defect
- Availability of equipment and qualified personnel
- Economic feasibility

In modern conditions, comprehensive diagnostic methods that combine various research techniques
are gaining increasing importance. This approach provides more complete and accurate information about
the transformer's technical condition.

The development of diagnostic methods for oil-filled power transformers is an important task, the
solution of which will increase the reliability and efficiency of power systems.
Aim of the Article. The aim of this article is to analyze modern scientific research in the field of diagnostics
of oil-filled power transformers.
Task Formulation. To analyze existing methods for diagnosing the technical condition of oil-filled power
transformers, assess their effectiveness, and explore prospects for development.
Results of the analysis of scientific research on the diagnostics of oil-filled power transformers
1. Traditional diagnostic methods:

- Oil Analysis: One of the most common diagnostic methods. It allows the identification of defects such as
overheating, insulation decomposition, and corrosion of metal parts. The most informative indicators
include dissolved gas content, acid number, and viscosity.

- Measurement of electrical characteristics: This method evaluates the condition of insulation, windings,
and the transformer’s magnetic system. Parameters such as winding resistance, transformation ratio, no-load,
and load currents are measured. Analyzing the dynamics of these parameters provides valuable information
about the transformer’s condition.

2. Promising diagnostic methods:

- Vibroacoustic Analysis: Based on analyzing acoustic signals generated during transformer operation, it
identifies mechanical defects such as loose fittings, deformations of the active part, and winding vibrations.
It is more sensitive than traditional methods, allowing early detection of defects.

- Machine learning: Used for processing and analyzing data obtained by various diagnostic methods,
machine learning helps build more comprehensive diagnostic models, increasing the accuracy and reliability
of transformer condition assessments. It is actively developing and holds significant potential for further
enhancing diagnostics.

3. General trends in diagnostics development:

- Comprehensive approach: Combining various diagnostic methods provides the most complete and
accurate information about the transformer’s condition.

- Automation: The development of automated diagnostic systems reduces the time and labor required for
diagnostic work.

- Artificial intelligence: Applying Al methods for processing and analyzing diagnostic data enhances the
accuracy and efficiency of diagnostics.

Discussion: Discussion of modern methods and prospects for the development of diagnostics of oil-filled
power transformers:
1. Analysis of traditional methods:

- Oil analysis:

- Advantages: Simplicity and accessibility. Ability to identify various defects. Established standards for
result assessment.

- Disadvantages: Not always effective in early defect detection. Results can be ambiguous. Requires
qualified personnel.

- Measurement of electrical characteristics:

- Advantages: Simplicity and accessibility. Informative indicators. Possibility of continuous monitoring.
- Disadvantages: Not always precise in defect localization. Sensitive to external factors. Requires
specialized equipment.
2. Evaluation of promising methods:
- Vibroacoustic analysis:

- Advantages: High sensitivity to mechanical defects. Early defect detection. Non-invasive method.
- -]
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- Disadvantages: Complexity in result interpretation. External noise interference. Requires methodology
development for different transformer types.
- Machine learning:
- Advantages: Ability to process large data volumes. Increased diagnostic accuracy and reliability.
Process automation.
- Disadvantages: Requires extensive training data. Algorithm development complexity. Needs result
verification and validation.
3. Current challenges and development directions:
- Developing comprehensive diagnostic techniques combining various methods.
- Improving data processing and analysis methods.
- Creating Al-based automated diagnostic systems.
- Developing standardized diagnostic methodologies and protocols.
- Enhancing personnel qualification in diagnostics.
4. Expected results:
- Increased diagnostic accuracy and reliability of oil-filled power transformers.
- Reduced risk of emergency shutdowns.
- Improved efficiency of power systems.
- Extended transformer service life.
- Lower maintenance and repair costs.
Conclusion
Modern scientific research aims to improve the methods for diagnosing oil-filled power transformers.
A comprehensive approach combining traditional oil analysis and electrical characteristic measurement with
new methods such as vibroacoustic analysis and machine learning enhances diagnostic efficiency and
ensures reliable operation of power systems.
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