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ABSTRACT 

 

Master’s thesis on “Development of proposals to improve the reliability of 

autonomous power systems” contains 41 pages of text document, 46 sources used, 8 

illustrations, 5 tables. 

Relevance of the research topic. According to the Energy Strategy of the Rus-

sian Federation until 2030, one of the priorities was the development and moderniza-

tion of autonomous power systems. Now, the problem of the reliability of autonomous 

power systems is becoming one of the main problems. The equipment is worn and 

needs to be replaced or modernized. In addition, with the development and implemen-

tation of renewable energy sources, the issue of the use of renewable energy as a part 

of autonomous power systems has become urgent. To solve this issue, it is necessary 

to analyze the reliability and breakdown rate of autonomous power systems incorpo-

rating renewable energy sources and autonomous power systems based on diesel power 

plants. 

Object of research: autonomous power systems of the Far North. 

Subject of research: reliability and safety characteristics of autonomous power 

systems. 

Purpose of work: to analyze the reliability of autonomous power systems and 

put forward a number of proposals to improve it. 

Objectives:  

 Analyze the state of autonomous power systems;  

 Identify the main causes of accidents and reduce the reliability of autono-

mous power systems;  

 To study methods and ways to improve the reliability of autonomous 

power systems. 

Research methods: analysis, deduction, classification, generalization. 
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Scientific novelty and practical value:  

 The development trend of modern electric power industry in the Russian 

Federation is considered; 

 The main reasons for the failure of diesel power plants in decentralized 

energy supply zones are given. Possible scenarios for emergency situations are also 

considered; 

 Methods for assessing the reliability of autonomous power systems are 

presented and analyzed; 

 An analysis of accident rate and possible damage from it; 

 Considered the possibility of backing up electricity in decentralized en-

ergy supply zones; 

 Considered the option of joint use of diesel power plants and renewable 

energy sources, which will improve the reliability of autonomous power systems; 

 The option of using autonomous power systems based on renewable en-

ergy sources is proposed, which will allow not harming the environment and reducing 

costs. 

Approbation of the work: the results of the work were reported and discussed 

at the conferences: VI All-Russian scientific and practical conference of young scien-

tists, specialists, postgraduates and students “Hydroelectric Power of the XXI Cen-

tury”; VII All-Russian scientific and practical conference of young scientists, special-

ists, postgraduates and students “Hydroelectric Power of the XXI Century”. 

Publications: the main results published two printed works. 

The structure of the work: the work consists of annotation, abstract, four chap-

ters, a list of sources used. 
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