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ABSTRACT 

 

The final qualifying work in the form of a master's thesis on the topic “Online 

calculation of technical condition indexes of SShHPP transformers in the inter-repair 

period according to the monitoring system for the transition to their maintenance and 

repair according to technical condition” includes 66 pages, consists of an abstract, 

abstract, introduction, 4 illustrations, 16 tables, of which 1 illustration and 5 tables are 

given in appendices, a list of sources used from 9 titles. 

Relevance: 

Maintenance and repair involves performing a set of works aimed at ensuring 

the proper condition of the equipment, reliable, safe and economical operation, 

carried out with a certain frequency and sequence, with optimal financial, labor and 

material costs. 

For modern enterprises, the task is to minimize the cost of equipment 

maintenance, as well as reduce the maintenance staff, without increasing the accident 

rate of equipment. In this regard, it is necessary to accurately determine what and 

when to repair and maintain. This means ensuring proper budget management. 

To improve the system of equipment maintenance, as well as to reduce costs, it 

is proposed to introduce a method of maintenance and repair of transformers by 

condition using the online calculation of technical condition indices. 

Online calculation of technical condition indices will allow the personnel of 

enterprises and energy facilities (including operational ones) to improve control over 

the condition of equipment, which will ensure the detection of defects at an early 

stage and prevent their development. 

Purpose: to develop principles for the transition to maintenance and repair by 

condition; to determine the parameters of transformers of the Sayano-Shushenskaya 

HPP ORC-533000/500, necessary for calculating the technical condition index, 

which will be read in real time, taking into account the capabilities of the existing 

monitoring and diagnostics system at this station. 
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Tasks to be solved in the course of the work: 

 Study and analysis of existing approaches to the organization of 

equipment maintenance and repair; 

 Analysis of the conditions of transition to maintenance and repair of 

equipment by technical condition; 

 Consideration of specific examples in the field of electrical engineering 

and power engineering, where steps were taken to transition the maintenance and 

repair of equipment according to technical condition; 

  Description of monitoring tools and adaptation of the methodology for 

determining the technical condition index for Sayano-Shushenskaya HPP 

transformers; 

 Visual representation of the validity of the transformer technical 

condition determination system using online calculation of the technical condition 

index. 

Scientific novelty: the method of monitoring equipment and switching to 

maintenance and repair of transformers of the Sayano-Shushenskaya HPP ORC 

533000/500 U1 using online calculation of the technical condition index is proposed. 

The object of research when writing this work was: transformers of the 

Sayano-Shushenskaya HPP. 

Subject of research: technical condition, maintenance and repair of 

transformers of the Sayano-Shushenskaya HPP. 

Research methods: it is proposed to carry out maintenance and repair of 

transformers of the Sayano-Shushenskaya HPP according to the technical condition 

using a system for calculating the technical condition index in real time. 

Methods used: 

 Collecting and studying information from various sources, standards; 

 Analysis; 

 Induction; 

 Mathematical modeling. 
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Testing the results of the work: 

The main research results presented in the dissertation were: 

 at the VI all-Russian scientific and practical conference of young 

scientists, specialists, postgraduates and students "hydroelectric power STATIONS in 

the XXI CENTURY" (Cheremushki village, 2019); 

 at the XV International conference of students, postgraduates and young 

scientists "Svobodny Prospekt-2019" (Krasnoyarsk, 2019). 

Publications: 

The main provisions and conclusions are presented in 2 publications in 

scientific journals and publications that are included in the list of implemented 

scientific publications defined by the RSCI, ISBN. 

Structure and scope of the dissertation: 

The master's thesis includes: introduction, five chapters and conclusion. 

The introduction reveals the relevance of the research in the chosen direction, 

indicates its significance. 

The first Chapter is devoted to modern approaches to the organization of 

maintenance and repair of equipment, their advantages and disadvantages. 

The second Chapter describes the conditions for the transition to maintenance 

and repair of equipment in technical condition. 

The third Chapter deals with the application of systems for maintenance and 

repair of equipment for technical condition. Examples of organizations in the field of 

electrical engineering and power industry, aiming to transfer the management of 

maintenance and repair on a technical condition. 

In the fourth Chapter, the main principles and methods of determining the 

technical condition index are considered. The General scheme of the procedure for 

evaluating the technical condition of equipment, as well as the dependence of the 

type of technical impact on the index value, is given. We have introduced a proposal 

to use this indicator for operational personnel for visual control of equipment. 

In the fifth Chapter, the technical condition parameters are selected and 

adjusted for online calculation of the technical condition index of the main 
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transformers of the Sayano-Shushenskaya HPP ORC 533000/500 U1. The optimal 

distribution of the weight coefficient of the selected parameters and the values of the 

technical condition index of the transformer nodes is performed. The values of the 

technical condition index of the transformer of the Sayano-Shushenskaya HPP 

(SShHPP) are calculated depending on various conditions arising during operation, 

the validity of this indicator is proved and its visibility is demonstrated. 

The conclusion is devoted to the main conclusions, advantages and 

disadvantages of implementing a system for determining the technical condition 

index in real time. 

Keywords: technical condition, maintenance, technical condition index, repair, 

monitoring, online calculation, system, equipment, transformer, reliability, 

methodology, forecasting. 
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