
Journal of Physics: Conference Series

PAPER • OPEN ACCESS

Assessment of technical state of power
transformers based on dissolved gas
chromatographic analysis in oil
To cite this article: O A Nazarov et al 2022 J. Phys.: Conf. Ser. 2176 012001

 

View the article online for updates and enhancements.

You may also like
Hydrogen Concentration Control in Oil-
Filled Power Transformers Using Field
Effect Capacitive Gas Sensors
Artur Litvinov, Nikolay Samotaev, Maya
Etrekova et al.

-

Practical experience condition diagnosis
gained from oil-immersed power
transformers voltage class 10 kV
S Yu Petrova

-

Characterization of Faults in Power
Transformers Based on Oil
Chromatographic Analysis in the Coastal
Zone
Camilo Collazos, Victor Arroyo, Mario
Chauca et al.

-

This content was downloaded from IP address 213.230.109.7 on 05/12/2022 at 10:33

https://doi.org/10.1088/1742-6596/2176/1/012001
https://iopscience.iop.org/article/10.1149/1945-7111/abd5fb
https://iopscience.iop.org/article/10.1149/1945-7111/abd5fb
https://iopscience.iop.org/article/10.1149/1945-7111/abd5fb
https://iopscience.iop.org/article/10.1088/1742-6596/2052/1/012033
https://iopscience.iop.org/article/10.1088/1742-6596/2052/1/012033
https://iopscience.iop.org/article/10.1088/1742-6596/2052/1/012033
https://iopscience.iop.org/article/10.1088/1742-6596/2261/1/012002
https://iopscience.iop.org/article/10.1088/1742-6596/2261/1/012002
https://iopscience.iop.org/article/10.1088/1742-6596/2261/1/012002
https://iopscience.iop.org/article/10.1088/1742-6596/2261/1/012002
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstab9y2F010iAH2tEk3oPdxWGhR94CnPYfOgnOVUQPMpRkVpX4b9Y5H7r3leGvpi8O3vGQc7RXPzcsM1Wn2C0Ayvn1DDGOfl-CroIdJXnhV7HX7JICavU31VHyQyHTD4VUdrwc9nMzLhfeUSZ7lVQ-uOw5o3Mznx7dQ8XDVisnk2ZSwPBGCyZnC6Jlp9pY9s-faCo_OhXPHN5UcNoYgWY2Iujo22MJ6382PSqwVaHqLLeX8-0gzjd560UBWpcJlXVOWtdpgzMGYerHNsqoS9g28LEott8KLJCu-Z9jtaOOuyw&sai=AMfl-YTN_Eq9rzYzdSkFRpEauXn13ynWd_-9nSVt4E7aqMBgY3z_3n8U060gmQTfY0nVkBnmFYrx-GGNZErTu-3Qmw&sig=Cg0ArKJSzBQmIOUsWZ2b&fbs_aeid=[gw_fbsaeid]&adurl=https://ecs.confex.com/ecs/243/cfp.cgi%3Futm_source%3DIOP%26utm_medium%3Dbanner%26utm_campaign%3D243AbstractExtended


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

HIRM-2021
Journal of Physics: Conference Series 2176 (2022) 012001

IOP Publishing
doi:10.1088/1742-6596/2176/1/012001

1

Assessment of technical state of power transformers based on 

dissolved gas chromatographic analysis in oil 

O A Nazarov1, D T Yusupov2, R F Yunusov1, Sh A Shoyusupov3, and 

Q S Tolipov1 

 

1 Tashkent Institute of Irrigation and Agricultural Mechanization Engineers, Tashkent, 

Uzbekistan  
2Scientific and Technical Center of JSC Uzbekenergo, Tashkent, Uzbekistan  
3Namangan Engineering and Technological Institute, Namangan, Uzbekistan  

 

E-mail: dilmurod85@list.ru 

 
Abstract .The work is devoted to the study of a power transformer based on chromatographic 

analysis of dissolved gases in oil. Data were obtained on dissolved gases (hydrogen, methane, 

ethane, methylene, acetylene) of power oil transformers of various brands with operation for 

more than 30 years. Particular attention is paid to the graphical presentation of the results of 

chromatographic analysis of the oil. As a result, the probable expected defects of power 

transformers were determined. Studies have shown that power transformers need immediate 

repair based on their assessment. Timely repair of power oil transformers allows increasing 

their durability and reliability of power supply to consumers. 

1. Introduction 

In the electric power industry, the method of dissolved gas chromatographic analysis (DGChA) in 

transformer oil has become extremely widespread due to a number of advantages [1-2]: 

- ability to run on running equipment, which determines its availability [3]; 

- implementation by one specialist in a short time, which leads to a low cost [4]; 

- applicability to any oil-filled transformer equipment and high-voltage inputs, making it universal [5]; 

- ability to detect a wide range of defects in the equipment, which is why DGChA takes a leading 

place in complex diagnostics [6]. 

In the oil of a normally operating transformer, the gases that are released from the cellulose 

insulation and oil during their natural aging are dissolved [7-9]. As shown by experiments on models, 

the main gas release occurs from electrical cardboard and paper as a result of exposure to elevated 

temperature, oxygen and moisture [10-14]. Timely assessment of the technical condition of power oil 

transformers based on chromatographic analysis of dissolved gases in oil is an urgent task of the 

power industry. 

 

2. Materials and methods 
Data were obtained on dissolved gases (hydrogen, methane, ethane, methylene, acetylenes) of power 

oil transformers of various brands with operation for more than 30 years. General information about 

power oil transformers is given in Table 1.  
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 Table 1. General information about the investigated power oil transformers 

No. 
Electrical 

device 

 

Type  
Power, 

kVA  

Voltage, 

V 

Year of 

operation 

Oil 

volume, 

t 

1 

Transformer 

TDTN 63000 110 1984 y 30 

2 TDTN 16000 110 1984 y 26 

3 ATDTSTN 200000 220 1979 y 76 

4 ATDTSTN 200000 220 1990 y 59  

 

The methodology in [15-17] was used for the study, which is the current normative document 

regulating the diagnosis based on DGChA. The essence of the study is to determine possible defects in the 

operated power oil transformers.  

 

3. Results and Discussions 
Based on the methodology [15-17], the results were obtained for each power transformer on figures 1-

4. According to the results obtained on the action of gases for the power core, possible defects were 

detected. The results of assessment of technical state of power transformers based on dissolved gas 

chromatographic analysis in oil are given in Table 2. 

 

 

Figure 1. Determination of the fault by the ratio of key gases for a power transformer of the TDTN 

brand N1 
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Figure 2. Determination of the fault by the ratio of key gases for a power transformer of the 

TDTN brand N2 

 

Figure 3. Determination of the fault by the ratio of key gases for a power transformer of the 

ATDTSTN brand N1 
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Figure 4. Determination of the fault by the ratio of key gases for a power transformer of the 

ATDTSTN brand N2 

 

Table 2. The results of assessment of the technical state of power transformers based on dissolved gas 

chromatographic analysis in oil 

 

No. Electric equipment Expected defects 

1. TDTN brand transformer N1 Discharges in gas-filled cavities formed due to 

incomplete impregnation or insulation humidity.  

2. TDTN brand transformer N2 Continuous sparking in the oil between 

compounds of different potentials or floating 

potential. Oil breakdown between solid materials. 

3. Autotransformer of the ATDTSTN 

brand N1 

Arc discharges; sparking, oil breakdown between 

windings or coils or between coils to ground. 

4. Autotransformer of the ATDTSTN 

brand N2 

Arc discharges; sparking, oil breakdown between 

windings or coils or between coils to ground. 

 
4. Conclusion 
Studies have shown that power transformers need immediate repair based on their assessment. Timely 

repair of power oil transformers allows increasing their durability and reliability of power supply to 

consumers. 
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