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Summary

At the given stage, the problem of energy conservation is one of the urgent
problems of the development of power industry and national economy as a whole,
since saved energy is by more than an order cheaper than newly-generated one.

Direct saving consists not only in the electric power saving, but it also
includes useful life of energy-saving light bulbs. To analyze, develop and apply
technical equipment and activities in the field of energy conservation, it is
necessary to take account of all components of electric power losses as well as their
causes, particularly, the current and voltage unsinusoidality.

The current and voltage unsinusoidality in energy supply, first of all is asso-
ciated with the number of the domestic electrical receivers having non-linear
loads and with the increase of the installed capacity.
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Such a current waveform significantly is very different from the standard
sinusoidal shape and comprises the spectrum of higher harmonics that negatively
impacts on the power system parameters, electric power quality and operating
conditions of other electrical receivers.

Since the introduction of semiconductor technologies in lighting engineeri-
ng there was started the development of light-emitting diode light sources, which
are characterized by the electronic starting-regulating equipment with non-linear
volt-ampere characteristics. The problem of electric power quality is conditioned
by the influence of current higher harmonics components on the operation of
energy supply systems of customer.

Chapter 1 of dissertation dwells on the results of literature review, which
first of all contains the general data on the lighting systems. There are numerous
different lighting systems, which differ from one another by their purpose,
functioning principle, technical characteristics and efficiency. There is given brief
description of the most common lighting systems.

Based on the analysis of data of literature review, it has been determined
that replacement of incandescent light bulbs and other low-efficient lamps is a ba-
sic energy-saving measure.

Chapter 2 deals with the methodology for assessment of the efficiency of
replacing the low-efficient lamps and light bulbs by the energy-saving bulbs.

The presence of the excessive various high-efficient light bulbs in the
market causes the necessity of developing the methodology for assessment of the
efficiency of replacing the low-efficient lamps and light bulbs by the energy-
saving bulbs, which will enable us to assess both the natural positive effect and
financial effect as well. There are shown the basic conditions, which must be
fulfilled when developing the methodology for assessment of the efficiency of
replacing the lamps and light bulbs by the energy-saving bulbs.

Chapter 3 describes the modes of networks with low-voltage non-linear
loads, distortion powers and the issues of their analysis.

In recent years, the problem of electric power quality in the low-voltage
electrical circuits has become of essential importance. In the modern energy
supply systems, this is caused, first of all, by those modern widely applied electrical
receivers, which clearly and essentially distort supply-line voltage.

There is described the model of low-voltage network, which in contrast to
the well-known models, allows determining the distortion magnitudes of har-
monicity of the current and voltage curves on the clamps of the electrical receivers
switched on in any point of this simulated network. The calculated magnitudes
allow assessing and comparing the levels of current and voltage higher harmonics
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in any considering equivalent circuit under of the network component with
various versions of the composition of the electrical receivers and its performing.

Based on electric circuit theory, there has been obtained the equation for
calculating the power distortion on the basis of the results of dividing the current
and voltage into the Fourier series without pre-determination of total active and
reactive powers that allows for determining the distortion power in the electric
circuit in accordance with the results of dividing into the Fourier series directly
from the current and voltage oscilloscope displays.

Chapter 4 of the rserach dwells on the issues of calculation, control and
monitoring of the modes of lighting networks.

If the network has unsinusoidality, as an alternative method for calculating
the steady-state modes there is proposed the method based on the quadropole the-
ory, which allows for using the so-called “black box” at the place of modeling the
complex controlling device. At that moment, the required data are the input and
output current and voltage.

There is also presented the SCADA system installed in the power supply
systems of Georgian Technical University, which controls eleven parameters of the
electric energy in the automatic and continuous mode.

Chapter 5 shows the results of practical experiment for the lifgt sources.
There have been determined economic efficiency of various domestic-purpose light
bulbs and conformity of characteristics declared by manufacturer to the real ones.

There is also shown the example of a practical use of LED bulbs for exterior
lighting, the expert judgement on which is made by the author of this dissretation
and her scientific adviser Professor T. Museliani, and which has had a significant
effect.
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