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ABSTRACT 

 

Final qualification work in the form of a master's dissertation on the topic 

"Development of proposals for the introduction of renewable energy sources in the 

scheme of own needs of small HPP". 

Relevance of the topic: 

Currently, there is a large amount of attention on the use of small-scale 

generation in the form of renewable energy sources as electricity generation for 

consumers of isolated systems. The Russian Federation is also beginning to develop 

the concept of «SmartGrid» and «Microgrids», which include distributed generation, 

active networks and electricity consumers. For the power supply of an isolated 

region, two options must be considered: the construction of a small power station at 

the consumer or the construction of overhead power lines and lowering substations. 

But to provide electricity to a small settlement in a mountainous area, the 

construction of an overhead power line is problematic. Therefore, to solve this 

problem, it is proposed to build small hydroelectric power stations on nearby rivers. 

Small hydroelectric power plants are efficient and one of the most harmless 

types of generation. However, to improve the energy efficiency of such stations, it is 

necessary to improve the design methods of such stations. As options for improving 

the design methods of small hydroelectric power plants as part of the power complex, 

the power supply schemes of the complex described in the master's dissertation are 

proposed. 

Purpose of work: 

Develop technical proposals for the introduction of additional generation in the 

form of renewable energy sources into the scheme of own needs of small and micro-

power plants, using software modeling tools. 

Main task: 

 Proposal and justification of options for power supply schemes for own 

needs of small and micro-HPP operating on an isolated power system; 
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 Development of methods for designing the main connection schemes for 

small and micro-HPP with various variants of power supply schemes for their own 

needs; 

 Modeling of an isolated power system, which includes a small 

hydroelectric power station with various variants of power supply schemes for its 

own needs using application software systems; 

 Development of algorithms for automatic generation control of small hydro 

with renewable energy-generation; 

 Approbation of the developed proposals on the example of a projected 

micro-hydroelectric power station, which is part of the scientific and educational 

complex of electric power industry "R&P complex", located in the working village of 

Cheremushki. 

Methods of research: 

Analysis, classification, structural and functional method, formalization, 

modeling. 

Scientific novelty: 

Variants of schemes of own needs of small hydroelectric power plants with 

the use of additional generation in the form of renewable energy sources were 

proposed. In the course of the work, they were considered and analyzed the 

advantages and disadvantages of each option. 

Approbation of the work results: 

The results were presented and discussed at the conferences: International 

scientific-technical conference of students, postgraduates and young scientists 

"Scientific session TUSUR", X International scientific-technical conference 

"electrical power engineering through the eyes of youth-2019" and the Seventh all-

Russian scientific-practical conference of young scientists, postgraduates and 

students "Hydroelectric power in the twenty-first century." The results were also 

applied in the design scientific and educational complex of electric power industry 

"R&P complex". 

Publications: 
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According to the main results, four printed works were published. 

Keyword: 

Small generation, solar power, wind power, solar panels, wind generator, own 

needs, isolated power system. 
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