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РЕФЕРАТ 

Магістерська дисертація виконана на 74 аркушах, яка містить 20 рисунків, 

15 таблиць, 8 листів графічної частини, 28 літературних посилань та 2 додатки. 

Актуальність теми – Через швидкий розвиток ВДЕ та встановлення їх як 

ДРГ у РЕМ, виникає необхідність у постійному автоматичному керуванні 

енергосистемою для запобігання порушення допустимого рівня напруги.  

Мета дослідження – розробити систему управління НЕ для регулювання 

значення напруги вузла, де електростанція підключена на базі ВДЕ з блоком 

накопичення електроенергії та дослідження його впливу на напругу РЕМ. 

Об’єкт дослідження – Режими роботи РЕМ при паралельній роботі ДРГ з 

керованим НЕ. 

Предмет дослідження – Підхід до регулювання напруги вузла підключення 

терміналу ДРГ з керованим НЕ. 

Результати роботи – на базі досліджуваної області ДРГ - дослідження 

впливу джерел ДРГ з НЕ у РЕМ. 

Рекомендації (практичне значення одержаних результатів) – цю 

розробку можуть використовувати інженерні організації для створення нових 

пристроїв для автоматизації керованих НЕ. 

Публікації за тематикою досліджень: - " ДОСЛІДЖЕННЯ РОБОТИ 

КЕРОВАНОГО НАКОПИЧУВАЧА ЕЛЕКТРОЕНЕРГІЇ У РОЗПОДІЛЬНІЙ 

ЕЛЕКТРИЧНІЙ МЕРЕЖІ" в Міжнародному науково-технічному журналі молодих 

вчених та аспірантів. 

Ключові слова: ВІДНОВЛЕННІ ДЖЕРЕЛА ЕНЕРГЕТИКИ, ДЖЕРЕЛА 

РОЗПОДІЛЕНОГО ГЕНЕРУВАННЯ, ВІТРОВА ЕЛЕКТРОСТАНЦІЯ, 

РЕГУЛЮВАННЯ НАПРУГИ, РОЗПОДІЛЬНА ЕЛЕКТРИЧНА МЕРЕЖА 
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ABSTRACT 

The master`s thesis is completed on 74 pages, 20 drawings, 15 tables, 8 graphics 

sheet, 2 appendices and 28 links. 

Topicality of the topic – Due to the rapid development of RES and the 

establishment of them as DGS in the DG, there is a need for continuous automatic 

control of the power system to prevent disturbance of the permissible voltage level.  

The aim – to develop control system of the ESU for regulating the voltage value 

of terminal where power plant is connected based on a RES with a power storage unit 

and investigating its effect on voltage in a DG. 

Object of study – Modes of operation of the DG within connection to a parallel 

operation of a DGS with a controlled ESU. 

Subject of research – Approach to the regulation of the voltage of connected 

terminal by the DGS with a controlled ESU. 

The results of the work – on the basis of the studied area of the DGS, a study of 

the influence of sources of DGS with energy storage on the DG. 

Recommendations (practical meaning of the results obtained) – this 

development can be used by design organizations to create new devices for automation 

of ESU. 

Research publications: - "RESEARCH OF CONTROLLED ELECTRIC 

POWER STORAGE IN THE DISTRIBUTION ELECTRICAL NETWORK" in the 

International Scientific and Technical Journal of Young Scientists and Aspirants  

Key words: RENEWABLE ENERGY SOURCES, DISTRIBUTION SOURCES 

OF GENERATION, WIND POWER STATION, REGULATION OF VOLTAGE, 

DISTRIBUTION GRID 
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INTRODUCTION 

 Since the last century, the world energy industry has been developing according 

to the scheme of increasing the capacity of power equipment and the formation of 

integrated energy complexes. The largest and most powerful of which are the Russian 

EEC, ENTSO-E of Europe and the UES of Ukraine. But increasingly, due to the 

environmental situation and the increasing demand for electricity, the path of 

development is changing. Namely, the transition to the concept of sustainable energy 

development. The main link is the use of a large number of additional sources of 

electricity generation, which in a general sense can be attributed to one term, such as 

distributed generation (DG), and the objects of this term - sources of distribution 

generation (DGS). The WG is defined as the electricity source connected to the 

consumer and directly to the distribution network. [1] 

 Such changes are associated with the emergence of high-efficiency gas turbine and 

steam plants and the development of renewable energy (RE). Of the latter, wind power 

plants (WPPs), with a total installed capacity of more than 31 GW in the world, are 

currently most popular. [2] Conversion of solar energy through photovoltaic panels has 

become a convenient and reliable source of electricity for those consumers who are far 

from industrial centers and are of small scale. It is in this direction that energy in 

virtually the whole world has been moving in recent years, and Ukraine is also moving 

towards creating energy independence. 

Despite all the advantages that can be obtained when connecting the DRG to the 

network, an important feature is their impact on the reliability of the latter, the 

functioning of the RAS, the quality of electricity, and most importantly, the level of 

voltage in the electrical network. For example, in [3], a model of a hybrid power plant 

was proposed together with a wind and solar station in combination with an electric 

energy storage. The purpose of these robots was to develop the working model, the 

prototype of the station. But in turn, nothing is mentioned about the equally important 

study of the consequences of connection of this model to the electrical distribution 

network, the parameters of the network itself, and the approach to control are not taken 

into account. 
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On this basis, it becomes necessary to develop methods for regulating and 

investigating the operation of the network under these conditions, which differ 

significantly from typical approaches to managing it. 
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MODELS OF ELEMENTS OF THE DISTRIBUTION NETWORK  

1.1. Description of the distribution network 
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