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Abstract

The dissertation is devoted to the evaluation of the effectiveness of the introduction of
electricity storage stations. Due to the relevance of solving the problem at the level of
modern requirements, the practice of using electricity accumulators in energy has been
studied in depth. Energy efficiency assessment methods are analyzed. According to the
results of scientific studies, it is established that electricity accumulators should be
introduced, considering that electricity accumulators have not been implemented in
Georgia's electric power industry at all. Based on the results of the in-depth study of the
experience of the world practice and taking into account the complex specifics of the
country's electric power, the optimal econometric model for the evaluation of the
effectiveness of the introduction of accumulators and the algorithm of its effectiveness
report have been developed. The compatibility of electricity produced in solar, wind and
run-off power plants with the electrical system and the problems associated with this
process are investigated. The conducted studies show that fully utilizing the potential of
solar and wind energy of Georgia is connected with a number of difficulties. First of all,
this process is accompanied by changes in the frequency of electricity depending on the
weather and time and its impact on the stability of the electrical system, which seriously
reduces the efficiency of the development of solar and wind energy. In addition to this,
the consumption is increasing significantly. In order to solve these difficulties, one of the
determining factors for increasing the efficiency of the development of solar, wind and
hydroelectric power plants is considered to be the widespread introduction of modern
electricity collection systems in this field. In order to substantiate the implementation of
electricity storage systems in solar, wind and water-based power plants, a unified
methodology of optimal models of the efficiency of the implementation of electricity
storage systems in the energy sector has been formed. This method has been tested in
solar, wind and hydroelectric power plants. As a result of the evaluation of the technical-
economic effectiveness of the universal implementation of accumulators in the conditions
of full utilization of the potential in this type of stations, it is determined that the
introduction of accumulators in solar, wind and water runoff power stations in Georgia is
effective and the prospects of introduction of accumulator systems are substantiated.

Based on the analysis of the results of the research, it is substantiated that the study-
solution of the given task with the proposed methodology ensures the balancing of
electricity supply and demand in Kvetana, the development of the construction of power
plants powered by renewable sources, frequency balancing, creating more comfort for
consumers, increasing electrical stability, and creating a source of electricity reserve.
Dissertation thesis consists of chapter IV.

In chapter I, the world practice of using electric energy storage systems in electric power
generation is analyzed. The problems in the energy sector of Georgia in this direction are
shown. Taking into account the world's best experience of solving this task, the need to
introduce electricity storage systems in solar, wind and solar power plants in Georgia is
substantiated.

In Chapter II, the optimal econometric model for the evaluation of the effectiveness of the
introduction of electricity collection systems in solar, wind and hydroelectric power
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plants is given, and the algorithm of the efficiency evaluation report for each type of
power plant is developed.

In Chapter III, based on the research in Sigismund, the methodology of electricity
collection systems in Georgian solar, wind and hydroelectric power plants is established.
Based on the comparative technical-economic analysis based on the world experience in
this direction, the type of electricity collectors with the best indicators has been selected.
In Chapter IV, the approbation of the introduction of electricity storage systems in solar,
wind and hydropower plants is given. For which the necessary initial information for the
report is sought, the effectiveness of the introduction of electricity collection systems in
each type of power plant is evaluated through the algorithm of the efficiency report and
the computer program Excel. The energy potential of the power plants to be built,
provided for in the development plan of the Georgian energy system, is determined, and
the overall efficiency is summarized comprehensively, taking into account the technical
and economic indicators.

According to the results of the research on the topic of the dissertation, conclusions and
recommendations have been formulated, the implementation of which in practice will
bring great benefits to the electric power industry of Georgia and the country's economy.
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