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Abstract

One of the main indicators of the efficiency of using electricity supplied to
production is the electrical load schedule. The electrical loads of modern power systems
have a pronounced unevenness in daily, weekly, seasonal and annual intervals.

Analysis of load schedule changes shows that the daily load schedules of modern
power systems, as a rule, have two clearly defined peaks. Between the peaks there is a
reduced load zone, and at night there is an even deeper reduction. Hence the need to store
energy and use it during peak load hours. One of way to solve this problem is to include
devices in energy systems that, on the one hand, ensure equal loading of power plants,
and on the other hand, reliable power supply and a variable energy consumption
schedule. Such devices include various types of energy storage devices. Electricity storage
devices are the most promising types of energy storage devices, and therefore, the
introduction of their practical use in Georgia is a highly relevant topic in order to improve
the operating modes of the power system and its dynamic and static stability. (
Infrastructure center EnergyNet, 2019) (Placeholderl) (Baghbanzadeh, 2021)
(Placeholder) (Placeholderl) (L.V., 2019)

The first chapter of the paper presents the results of a literature review. In
partucular, an analysis of the state of the art of using electricity storage systems, as well as
the drivers and barriers to using electricity storage systems. Comparative analysis of types
of electricity storage subsystems, analysis of areas of application of electricity storage
systems, analysis of approaches to the operation algorithm of electricity storage systems
and selection of the place of inclusion, and analysis of foreign experience of electicity
storage systems.

Specialists in the field have long been engaged in balancing the load schedules of
power systems, and this task is one of the most important tasks of power system
optimization.

As a result of the analysis of scientific literature, it has been concluded that the
most promising subsystem of an electrochemical type accumulator based on lithium-ion
batteries is the one for use in industrial facilities as part of an electricity storage system.

The use of electricity storage systems in the power industry is practiccaly not
implemented in Georgia, since the requirements for energy storage devices in terms of
power and energy intensity were quite low, while this is quite possible today, which
makes it possible to gain experience in their operation and develop algorithms and laws
for their control. With the development of technologies and the diversity of storage
systems, the cost is inevitably decreasing, and they should be actively in demand in the
Georgian energy sector.

The second chapter of the paper is devoted to the dynamic stability of the
Georgian state power system and its problems. This chapter of the paper presents the
structure of the Georgian transmission network and its main weaknesses. The issues of the
dynamic stability of the Georgian power system are discussed and ways of its maintenance
are proposed. A study of the dynamic stability of the power system using a 200 MW
battery energy storage system near the 500 KV substation “Ksani-500” has been
conducted, and a dynamic stability analysis of the Georgian power system using a
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bidirectional semiconductor converter and energy management system integrated into
battery energy storage systems is provided.

Georgian transmission network is located mainly horizontally from the western
part of the country to the eastern part. However, the majority of hydropower generation
is located in the western part of the country, while the majority of consumption falls on
the eastern part. This imbalance is especially noticeable during the spring-summer season.

It is argued that increasing the reliability of the stability of the electric power
system will be particularly effective when two-way semiconductor converters are used in
energy storage systems.

The third chapter of the work presents the issues of developing an algorithm for
the location of energy storage systems and selecting economic parameters for enterprice
power supply systems, approaches to selecting energy storage systems and analyzing their
location in power distribution networks, an algorithm for determining the location of
energy storage systems, and the use of energy storage systems to reduce voltage deviations
on 0.4 KV voltage taps of a transformer substation.

Incorrect selection of energy storage systems can lead to economic inefficiency in
its use, while incorrect placement of storage systems can lead to a reduction in the
capacity of the distribution network.

When developing an algorithm for determining the location of an energy storage
system connection, the main task is to minimize electricity losses in the network.

To solve the problem of determining the location of the energy storage system, an
algorithm has been developed, which is based on the analysis of the correlation of load
graphs.

Simulation was performed in the program “DIgSILENT PowerFactory”, without
the energy storage system being involved and the maximum dynamic frequency deviation
in the system during disturbance was shoun, a simulated model of storage management
involving a battery energy storage system with an installed capacity of 100 MW and
200MW is also shown. The dynamic stability of the power system in all three cases
mentioned above is compared and discussed.

The fourth chapter of the paper states that the Georgian power system was planned
to operate synchronouslywith the large unified system. As a result of losing connection to
this system, the Georgian power system will enter an isolated mode, which will most
likely result in a generation or consumption deficit that could amount to 25-30% of the
entire system.

The dissertation presents a detailed description of the Gardabani 30 MW solar
power plant project with its single-line diagrams. The proposed solar power plant is
connected to the Gardabani 500/220/110 KV substation via a 110 KV overhead power line.
The electricity generated by the power plant is used to supply electricity to consumers in
Georgia.
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