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Resume

In recent decades, in the field of energy supply, the focus has been on
improving energy conservation, reliability of energy supply and power quality.

It is considered that electricity is a commodity. As is the case with any
commodity, electricity also has such important characteristic as quality.

The quality of electricity significantly affects the efficient operation of
electrical receivers, as well as the technological and economic performance of
electrical networks.

Decreased power quality can lead to noticeable changes in the operation of
electrical receivers. As a result, there is a decrease in the productivity of the
working mechanisms, a deterioration in product quality, a decrease in the duration
of electrical equipment operation and an increase in the probability of technical
accidents.

Electric energy, on the one hand, can be considered as a commodity, and on the
other, as a physical quantity.

Electricity as a product must meet the specified quality and meet the
requirements of the market. It differs from other types of energy by its specific
consumption characteristics.

Electricity as a physical quantity is the ability of an electromagnetic field to
perform work in the technological process of production, transmission,
distribution and consumption of electricity.

Indicators and standards of quality of electricity are determined by the standard
GOST 32144-2013 “Electricity. Electromagnetic =~ compatibility of technical
equipment. Power quality standards in general-purpose power supply systems ".

Studies of the causes of voltage distortion caused by a communal load have
shown that the distortion is caused by communal household consumers of
electricity.

All household appliances that use electricity create electromagnetic field around
themselves. Such devices are a source of electromagnetic radiation. Scientists say
that electromagnetic radiation can have a negative effect on the human body.

Our body is very sensitive to the electromagnetic radiation. Modern studies
show that the most sensitive to the effects are the brain, heart, endocrine, immune
and genital systems of a person.

The first chapter presents the results of literary analysis. The normalization of
the quality of electricity is one of the important tasks of modern electricity.
Incompatibility with the requirements of the standard in terms of electrical energy
leads to significant material losses.

The same chapter says that, in order to ensure the health care of various groups
of people, the impact on the population of the electromagnetic field of the
industrial frequency in both production and non-production conditions requires
substantial sanitary and epidemiological regulation.

The second chapter of the thesis is devoted to the loss of energy and power in
0.4 kV electrical networks at non-sinusoidal current and voltage. This Chapter
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presents evaluation of the influence of non-sinusoidal currents and voltages in
electrical networks; This Chapter also presents the results of an experimental study
of the level of quality of electricity in existing electrical networks; Were
analyzed distribution of power and voltage distortion in 0.4 kV networks; A
method for calculating 0.4 kV voltage networks with sources of distortion
sinusoidal voltage and power is presented. Non-sinusoidal voltage and current
affect additional power loss.

It is established that the most effective method of calculating these losses is the
calculation of the equivalent circuit, where the distorting loads are represented by
the n-th harmonic component of the current sources and the network parameters
are calculated based on the surface effect.

The third chapter of the work presents the results of studying the influence of
household electrical appliances of residential buildings and public buildings on the
level of distortion of the sinusoid current and voltage in 0.4 kV networks.

It is established that household electrical equipment, which have a impulse
power blocks has the most negative impact of the electrical network. Such
devices are: TV, computer and more. Television receivers generate high-frequency
currents of odd order — 3rd, 5th, 7th, and 9th.

In the fourth chapter of the work, the algorithm for calculating additional losses
of power and electricity in a 0.4 kV network caused by sinusoidal voltage
distortions is given. The fourth chapter also contains an analysis of the results.

Electricity losses caused by high order harmonics are an integral part of
technical losses of electricity, and not part of commercial losses.

The fifth chapter is devoted to the influence of electromagnetic radiation of
industrial frequency on the human body and rationing of this question.

All household appliances that use electricity create electromagnetic field around
themselves. Electromagnetic fields is especially dangerous because people cannot
feel their effects, as such as people feel light and voices. Therefore, people can
not adequately determine the intensity of electromagnetic radiation of household
appliances and assess the quality of the threat.

The same chapter presents the results of measuring the level of magnetic field
strength in the vicinity of household electrical appliances, and the level of
magnetic radiation voltage is safe for human health within 1 meter from
household appliances.
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