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ABSTRACT 
 

Theme of the master's dissertation: "Research of algorithms of controlled 
switching of vacuum circuit breakers of own needs of HPP". 

Relevance: 
Currently, there is an intensive growth in the use of switching equipment based 

on vacuum equipment in the network of own needs of hydroelectric power plants, 
along with this, there is a need to ensure the declared operational characteristics. The 
fact is that significant overvoltage in vacuum circuit breakers leads to a large number 
of failures. This in turn leads to an unacceptable failure in the operation of the 
network of its own needs. The paper presents an analysis of switching overvoltages 
under various types of electrical loads in combination with controlled switching and a 
proposal to use different algorithms for phase-by-phase control of the arc-
extinguishing chamber. 

The purpose of the work: to analyze algorithms for synchronous switching of 
various types of loads, including high-power high-voltage electric motors. 

Main tasks: 
 analyze the existing types of means to limit overvoltage in electrical 

networks; 
 analysis of the fundamental principles of controlled switching for various 

types of loads; 
 development of various types of algorithms for controlled switching of loads 

depending on the application of the nature of the transformer neutral ground; 
 the possibility of using common-mode switching of a group of high-voltage 

electric motors in the network of their own needs. 
Object of study: the network of own needs of hydroelectric power plants. 
The structure and scope of the thesis: the work consists of an introduction, 

four chapters, a conclusion and a list of sources used. The material is presented on 74 
pages, contains 62 figures and 12 tables. 

The content of the work: 
In the first chapter, the relevance of the application of controlled switching in 

the network of own needs is considered. The theoretical provisions determining the 
possibility of obtaining a mathematical model of overvoltage in the network of own 
needs of hydroelectric power plants are considered. And also describes the measures 
of restrictions against overvoltage, on the basis of which the work of the dissertation 
is based. 

The second chapter presents simulation macromodels of analysis in 
synchronous switching in the MatLab environment. The analysis of switching at 
various switching-off phases on the voltage and current of the vacuum circuit breaker 
is made. Conclusions are drawn, and a comparative analysis is made based on the 
results obtained. 

The third chapter shows the control scheme of an asynchronous machine 
through the start of the inverter. The mathematical description of the asynchronous 
machine is made. A block diagram in the MatLab environment is considered. The 
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results of simulation of switching processes under different conditions of phase 
switching are presented, and conclusions are drawn. 

In the fourth chapter, a technical and economic analysis of high-voltage circuit 
breakers with various types of arc breaks is carried out. The calculation of economic 
costs is given. A comparative analysis is made. 

In conclusion, the main results of the work are formulated, recommendations 
are given to reduce overvoltage in the networks of own needs of hydroelectric power 
plants. An algorithm for optimal phase switching with synchronous switching in the 
HPP's own needs for further development of the work is presented. 

Further development of the work: the next stage is the analysis of the 
applicability of algorithms in the schemes of their own needs for the schemes of 
power output of specific stations and the creation of software that allows you to 
simulate switching overvoltages. 

Practical application: the work can serve as a basis for a proposal to 
modernize the schemes for the own needs of existing and projected stations. 
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