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ABSTRACT 

 

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

“Modernization of the thermal control system of hydraulic units of the Curonian 

Energy Group, HPP-1”. 

Relevance of work: 

The main task of operating hydraulic units at hydroelectric power plants is to 

ensure the reliability of their work. To a certain extent, this problem is solved by 

preventive measures to control the parameters of hydraulic units for the early 

detection and elimination of defects, the development of which can lead to 

emergency shutdowns of units. Currently used tools for monitoring the status of 

equipment of hydraulic units are not perfect. 

A hydraulic unit is a complex device that combines a large number of 

equipment for which constant monitoring should be performed. The thermal state of 

the units of the hydraulic unit is an integral part of the operation and requires careful 

monitoring and timely measures to prevent overheating. However, the currently used 

tools and methods for monitoring the thermal state of equipment at some 

hydroelectric stations are outdated and do not have sufficient efficiency and require 

modernization. 

The existing instruments for measuring and monitoring the thermal state of 

units of a hydraulic unit are not so effective. If the temperature of any unit of the 

hydraulic unit increases, they will give a signal and subsequent emergency operation, 

which will mean that the equipment is worn out when operating in elevated 

temperature conditions. 

In this regard, the modernization of the thermal control system of hydroelectric 

power stations HES-1 is relevant. 

Thanks to the use of modern means of measuring and monitoring the thermal 

state of hydraulic units, it becomes possible to implement full-fledged automated 

monitoring of the warm state of hydraulic units, the possibility of early detection of 

defects in units of a hydraulic unit. 
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Objective: 

The purpose of this thesis is to prove the relevance of modernization of the 

thermal control system of hydroelectric power stations HES-1. 

Main goals: 

1) Analysis of the existing thermal control system of hydraulic units. 

2) Study of operating instructions for existing equipment and regulatory and 

technical documentation. 

3) Collection and analysis of data obtained from existing sensors of the thermal 

control system of hydraulic units. 

4) Analysis of the advantages of modern temperature measuring devices. 

5) Calculation of the number of nodes measuring the thermal state. 

6) Definition of preliminary settings of equipment. 

Research Methods: 

In carrying out scientific research, theoretical and empirical methods were 

applied. Generalization and visual analysis methods were also used. 

The scientific novelty and applied benefits of the research is to develop an 

automated thermal control system for hydraulic units of a small hydroelectric power 

station, select the alarm settings for a signal and an emergency stop, analyze and 

identify the shortcomings of the existing thermal control system. 

Testing work: 

The main research results were reported and discussed at the All-Russian 

scientific-practical conference of young scientists, graduate students and students of 

"Hydroelectric Power Station in the XXI Century" of the Sayano-Shushensky branch 

of the Siberian Federal University in the Republic of Poland. Cheryomushki in 2019 

and 2020. 

The structure and scope of the dissertation: the dissertation consists of an 

abstract, abstract, content, introduction, five chapters, conclusion, list of sources used. 

It includes: 57 pages of text, 16 pictures, 5 tables and 1 formula. 
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Keywords: temperature, thermal monitoring, process control systems, small 

hydroelectric power stations, modernization, diagnostics, bearings, sensors, 
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