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ABSTRACT 

 

Graduation qualification work in the form of a magician dissertation on the topic 

"Automation of the cooling system for power transformers of Sayano-Shushenskaya 

HPP" contains 64 pages of the main text, 20 drawings, 9 tables, a list of 25 sources 

used from the names. 

Relevance: Long-term experience in the operation of block transformers has 

shown that personnel have to spend a lot of time working on maintaining the 

temperature regime of transformers. Emergency situations at the station, excessive 

personnel loading, lack of experience, and sometimes negligence can result either in 

excessive overheating or in oil cooling in transformers due to lack of control over the 

temperature regime. 

Low temperature of the oil of the upper layers is not desirable, and sometimes it 

is not allowed because of the increase in the viscosity of the transformer oil, which 

affects the ability of the oil to remove heat. 

This is primarily due to a decrease in the rate of oil circulation. Low oil 

temperature negatively affects the operating mode of electric motors of oil coolers of 

the cooling system, which, at low oil temperatures, begin to work with overload and 

quickly fail, which ultimately reduces the reliability of the transformers. 

The high temperature of the upper oil layers is not allowed by NTD and factory 

instructions, it is limited to 70 ° C. Working with the temperature of the upper layers 
of oil close to the maximum is not recommended because of the danger of overheating. 

Object of the study: Fililal PJSC "RusHydro" - Sayano-Shushenskaya HPP 

named after P.S. Non-empty 

Research subject: cooling system for transformers ORC 533000/500 U1. 

The purpose of the work: development of a procedure for controlling the 

temperature of the upper layers of the transformer oil with changes in its load due to a 

change in the flow of cooling water through heat exchangers. 

Tasks: 

• Analysis of the existing temperature control conditions of SSHPP type 

transformers of the ORC-533000/500-U1 type with the OFWF (C) cooling system; 

• development of a technique for calculating losses during the operation of the 
transformer; 

• development of a methodology for calculating the amount of heat of a 

transformer withdrawn from the tank surface, depending on the transformer's losses; 

• development of a calculation procedure for determining the required water flow 
through the oil cooler to maintain the required temperature of the upper oil layers; 

• development of an algorithm for calculating the required water flow through 
the oil cooler, depending on the load of the transformer to maintain the required 

temperature of the upper oil layers; 

development of the algorithm for determining the required opening angle of the 

butterfly valves for the required flow rate. 

Research methods: analysis, synthesis, classification, generalization, system 

approach, structural-functional method, comparison. 
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Scientific novelty: the development of the methodology for automation of the 

cooling system of power transformers ORC 533000/500 U1 by means of regulation by 

the disturbance is an advanced control in which the expected change in the oil 

temperature in the transformer is predicted as a result of a change in the transformer 

power and measures are taken before this temperature change occurs . 

Practical value: 

• Exclusion of the operation of transformers in overheating mode; 
• Longer service life of transformers; 
• Reducing the number of transformer shutdowns; 

• Improving the sustainability of the energy system. 
Approbation of work: the main provisions and results of the master's thesis 

were reported and discussed at: 

1) VIII All-Russian competition of student projects on hydropower 

"Development Energy", Moscow, 2017; 

2) IV All - Russian scientific - practical conference of young scientists, 

specialists, graduate students and a student of "Hydroelectric power stations in the XXI 

century", Sayanogorsk r.p. Cheryomushki, 2017; 

3) V All - Russian scientific - practical conference of young scientists, 

specialists, graduate students and students of the "Hydroelectric power station in the 

XXI century", Sayanogorsk r.p. Cheryomushki, 2018 year. 

Publications: 

According to the results of the thesis, 2 papers were published. 

Structure of work: the work consists of an abstract, an abstract, three chapters, 

conclusion, a list of sources used. Appendices A, B, and B. 
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