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Abstract

The cause of actuality of the fight against climate change is an increased
water and air pollution. The main reason of pollution is using the fossil fuel. The
fossil fuel is not a renewable energy, its amount is decreased among the time frame
and it will become much more expensive and harmful for our environment. Thus,
it is important to find such kind of energy source that does not emit carbon
dioxide. At the same time, such source of energy should be enough to meet
domestic and industrial requirements. The renewable source of energy does not
include the harmful effect for environment. Of course, there can be the negative
effect while producing and exiting from exploitation of renewable energy but even
in that case the negatve effect will not be significiant. The source of the large part
of renewable energy is the solar enery. This kind of energy may be used for
heating system of houses and other buildings, for generation of electricity, for
water-heating and other industrial needs. The solar energy also produces the wind
power and this power is turned into the electricity by the wind power stations.
The wind and solar energy together cause evaporation of water. Such water turns
into rain or snow and flows in the rivers. Thus, considering the above mentioned
circumstances such kind of renewable energy can be used in hidro power plants.
The solar and wind power stations play one of the main roles for clean energy
production for domestic and industrial requirements that does not damage the
environment. The integration of solar and wind power stations in power system is
related to certain challenges as compared to hidro and termal power plants the
energy generated by solar and wind power plants changes significiantly during the
day. This fact may create a danger for the stabilty of the power system. The
photovoltaic solar power stations do not produce the energy during the night time.
Thus, this fact makes the need to create capacity reserves. Also in case of high
speed of wind, the wind power station stops producing the electricity. So turn of
the wind power station of large capacity will lead to sharp decrease of frequency in
the power system which in turn may cause the turn off of the consumers due to
work of the automation system. The thesis reviews different challenges of the
integration of renewable energy sourses in power system and offers solutions to
them.

First chapter of diploma work consists of overviews of following topics:
modern solutions generating electricity from wind power, ecological parts of wind
power plants, as the wind power plants may cause the danger to birds, also wind
power plants make noise, in case of iceing the exploitation of the wind power
plants may be dangerous as during the rotation of the wing the ice cube shot may
occur. The thesis also includes the types of wind power plants — the wind power
plants are changing and improving annualy in order to follow the requirments and
challenges of power system and ecological problems. There are five types of wind
power plants and each of them is discussed through this work. The possibility of
integration of wind power plants in Georgian Electrosystem is dicussed through



2017, 2018 and 2019 years, adding the analysis of usage energy storages at wind
power plants and schedules of capacity for energy storage and power consumption.

Second chapter of diploma work consist of overviews of following topics:
the power generation and wind speed changes analysis at the wind power plant
made under Georgian Transmission System Ten-year Network Developing Plan
and the Possibility of Integration Wind Power Plants at 2018 Perspective Regimes,
wind power plants influence effect on electrical parameters of the Georgian
electrical system, which in turn includes the analisys of impact of the integration
of different power wind power plants on the change of inertia, the research of
wind energy potential in Georgia, research of influence maximal permissible
power for wind and solar power plants considering the aim of stable and
sustainable working process of power system, research of wind power plants
integration impact analysis on the electrical system stability.

Third chapter includes the analysis of following topics: the modern solution
generating electricity from solar energy, definition of the solar energy, parabolic
trough solar power station operation analysis, solar power tower station operation
analysis, stirling dish solar power station operation analysis, updraft tower solar
power station operation analysis, photovoltaic solar power plant operation
analysis, analysis of influence solar power plants integration at Georgian Power
System.
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