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Abstract

Problem is higher order harmonics in part of electromagnetic compatibility in
electric networks. On the one hand according to a strong increase of the development
new technologies in recent years, which has growing up consumption and makes
distortions in the electric circuit (converting machinery, electric arc steel melting
furnaces, etc.). On the other hand - the technological processes of the electronic
automated systems wide distribution, which are sensitive to voltage and current
distortions of form. In recent years, transmission of electricity for the long distance

widely used HVDC, HVDC has important role of connecting two countries power
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system, which is required for interstate transmission of electricity to commercial
agreements strict performance.

The HVDC has got as merits as number of deficiencies. One of the flaw is
having powerful valve converters, which is sources of the voltage and current higher
order harmonics. Existence Higher order harmonics in the load nodes brings
substantial material damage and further reduces the work of the electric equipment's
technical and economic indicators. Therefore HVDC's connected to networks in the
40th row of harmonics including interstate standards (I'OCT 13109-97) is strictly
regulated by the higher order harmonics of normal and maximum permissible values.
We should note that the HVDC network connector of different states, current and
voltage rates are component of quality standards for electricity conditions, which are
regulated under the relevant agreements, so that their failure to comply may lead to
certain economic sanctions.

The dissertation research work is one of the main object of the powerful
electricity supplier and the largest source of harmonics - Akhaltsikhe 500/400/220 kV
voltage and 700 MW HVDC substation and a 220 - 0,4 kV voltage networks
connected thereto, and the higher order harmonics of the existence and compliance of
norms. Urgent work is conditioned Akhaltsikhe HVDC's purpose, namely, the
transfer of commercial electricity from Georgia to Turkey and vice versa, where the
higher order harmonics should be strictly rationed.

The first chapter contains a literature review results, there is discussion of the
AC and DC current away from the distance of transmission of the general
characterization and comparative analysis of the DC power, usage areas of DC current
transmission, critical lengths of power lines, which determine economy of
transmission of the DC and AC currents, transforming substation elements and their
working principles, external characteristics of the inverter and rectifier, DC current

transmission technology development trends, DC electricity transmission structural
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and principal schemes. The second chapter is dedicated to the quality of electricity,
certification and technical regulations, which are considered legal documents,
technical regulations and certification of electricity issues, the necessary legal
framework for certification and the requirements of technical regulations for the
protection of state supervision role.

The third chapter is devoted to the higher order harmonics and distortion of
powers in electrical systems, including the causes, analysis methods and tools to cut.
In particular, system according to the three phase network nonsinusoidality SCADA-s
archival and non-linear distortions of the power and importance of this case, the load
capacity of the power losses caused by the increase of the power and features of the
method of determination. Also, higher order harmonics of the Standardization of
foreign developed countries.

The fourth chapter is devoted to the work of the dissertation is the main object
of the study, one of the major electricity supplier and the largest source of harmonics -
Akhaltsikhe 500/400/220 kV voltage and 700 MW HVDC substation and a 0.4 kV
voltage networks connected thereto, and 220 and the high order harmonics in the
establishment and compliance.

The purpose of this chapter is given rectifier - inverter substation in
Akhaltsikhe or a HVDC short description, HVDC transmission systems HVDC
classification issues; Akhaltsikhe substation 500, 220, and 0.4 kV voltage busbars of
the total distortion ratio and the higher order component Harmonics study, when the
HVDC is disabled, as well as the bus voltage of 500 kV substation in Akhaltsikhe total
distortion ratio and the higher order component Harmonics when the HVDC works
in a different mode.

Discussed electrical crown, as higher order harmonics source. The same
chapter also presents Processing facilities: Pharavani HPP and comparison Ortachala

HPP on the experimental measurements.
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