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MAIN REASONS FOR TRANSFORMER ELEMENTS’  

MALFUNCTIONS 

 

Power transformers are one of the most important and indispensable ele-

ments of the power supply system [4]. Their reliable operation ensures the sta-

bility of the entire electrical network and the uninterrupted delivery of electric 

energy to consumers. Conversely, transformer malfunctions or failures can 

cause power interruptions, which may lead to production stoppages, economic 

losses, and various technical and organizational problems [3–5]. During opera-

tion, power transformers are exposed to various internal and external factors that 

affect their efficiency and reduce their service life [1–4]. Therefore, timely as-

sessment of the technical condition and improvement of the reliability of power 

transformers are considered urgent tasks for modern power systems. 

The main faults observed in transformers include the following: 

Faults in the Magnetic Core 

The magnetic core is one of the main structural components of a power 

transformer. Due to various reasons, overheating may occur in the transformer 

windings. This overheating can destroy the insulation (varnish coating), causing 

steel sheets to stick together. 

Faults in the Windings 

As a result of insulation moisture or damage, the windings may overheat, 

leading to insulation breakdowns and mechanical deformations in the coils. 

Faults in the Tank 

Poorly tightened bolts or cracks in the tank can lead to oil leakage. 

Faults in the Cooling System 

Due to various impurities in the oil, clogging may occur in the oil circula-

tion pipes, and the oil pump may fail [1–4]. 

Based on the above, research was carried out to identify the faults ob-

served in traction transformers used in railway transport. The results of the study 

are shown in Figure 1. 

According to the research results, the factors causing transformer compo-

nent failures can be divided into the following main groups: 

1. Internal factors; 

2. External factors. 
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Fig.1. Fault Indicators by Transformer Components 

 

 
Fig. 2. External factors causing failure of transformer elements 

 

 
Fig. 3. Internal factors causing failures of transformer components 
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The wind lifts dust particles from the surrounding environment, and 

these lifted dust particles accumulate on the radiators of power transformers. As 

a result, the cooling system does not operate efficiently, which in turn leads to 

various types of malfunctions [2–5]. 

The internal factors that cause transformer components to fail can be 

conditionally divided into three groups: soluble impurities, mechanical impuri-

ties, and water impurities. 

Based on the research results, the following conclusions were drawn: 

Various (external and internal) factors affect the operational characteristics of 

power transformers, and the overall impact of these factors on the transformers’ 

performance is stronger than the influence of each individual factor. 

 
References: 

 

1. Bessonova, K. N., Chernykh, D. O., & Tashlykov, O. L. (2015). On the 

possibility of utilizing low-potential waste heat from nuclear and thermal power 

plants. In Energy and resource saving. Energy supply. Non-traditional and re-

newable energy sources: Proceedings of the All-Russian Scientific and Practical 

Conference of Students, Postgraduates, and Young Scientists with International 

Participation (Yekaterinburg, December 15–18, 2015) (pp. 349–351). Yekate-

rinburg: UrFU. (in Russian) 

2. SNiP 2.10.04-85. Greenhouses and hothouses: Building codes and 

regulations. (1986). (in Russian) 

3. Pavlov, M. V., & Karpov, D. F. (2019). Method for calculating a com-

bined heating system for a cultivation facility on the example of a winter green-

house. Bulletin of BSTU named after V.G. Shukhov, (12), 47–55. (in Russian) 

4. Unusual neighborhood: trout and sturgeon are grown in the waste water 

of the Kola NPP. Electronic resource: https://travelask.ru/blog/posts/12916-

neobychnoe-sosedstvo-v-otrabotannoy-vode-s-kolskoy-aes-vyras. (in Russian) 

 

Information about the authors: 

Kutbidinov Odiljon Makhammadovich, Ph.D., Assosiated professor, 

Tashkent State Transport University (TSTU), 100067, Uzbekistan, Tashkent, 

Adilkhojaeva Street, 1, odiljon.qutbidinov@bk.ru 

Usmonov Dilmurod Fakhriddin Ugli, Master’s student, Group METMT-1, 

Tashkent State Transport University (TSTU), 100067, Uzbekistan, Tashkent, 

Adilkhojaeva Street, 1 usmonovdilmurod407@gmail.com 

Xushbaqov Mirzokhid Nomoz Ugli, Master’s student, Group METMT-2-

25, Tashkent State Transport University (TSTU), 100067, Uzbekistan, Tashkent, 

Adilkhojaeva Street, 1 mirzohidxushbaqov@gmail.com 

 

https://travelask.ru/blog/posts/12916-neobychnoe-sosedstvo-v-otrabotannoy-vode-s-kolskoy-aes-vyras
https://travelask.ru/blog/posts/12916-neobychnoe-sosedstvo-v-otrabotannoy-vode-s-kolskoy-aes-vyras
mailto:odiljon.qutbidinov@bk.ru
mailto:usmonovdilmurod407@gmail.com

