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Abstract

Currently electricity represents one of the most important resources used by human
in different fields of man activity. In the same time it is impossible to replace it by using
another resources. In electric power industry relative to the development of market
relations electricity can be reviewed not only as a physical phenomenon but as a subject
of sale, as well, which is produced, purchased and sold.

It has to be mentioned that indeed electricity represents a subject of sale but it is
quite different one, properties of which can be changed according to time. In case of
customer pretension to the quality of electricity, it can be replaced by analogous one of
better quality. The peculiarity of electricity is that its quality may depend not only on
electricity supplier but on customer as well.

Before 80-s of the 20™ century main consumers of electricity were customers of
linear loading, such as: electric engines, heat lamps, electric heaters, etc.

It has to be denoted that in Georgia the power and number of consumers of
nonlinear current voltage characteristics (computer, climate-control, UPS, adjusters, etc.)
has significantly increased in recent years. This needs current different from sinusoidal.
Such current passing through electric circuit parts causes voltage drop in them. Voltage
form differs from sinusoidal as well. Non-sinusoidal current is the reason of distortion of
voltage sinusoidal form.

Through electric nets a problem of high level harmonics represents a part of
electromagnetic compatibility of electric facility. Its importance has greatly increased
through last 20-25 years together with strong development of new technologies caused,
on the one hand, increased consumption of electricity by such electric receivers as ones
making distortions in electric circuits (transformer facilities, steel producing furnaces,
etc.), and on the other hand, wide spreading electronic automated systems of
technological process management. During last decades issues of energy efficiency and
saving have been paid significant attention. Decreasing in economical expenses of energy
supply is related to rising the reliability of electric facilities and quality of electricity.
Modern production-establishments, administrative and residential buildings are equipped
with newest technological and household facilities brought from abroad.

In the first chapter of the work, results of literature review are given where
nonlinear consumers of electricity and their influence on the quality of electricity, main
sources of harmonics; problems caused by major parts of harmonics and their urgency;
influence of non-sinusoidal property of current and voltage on functioning quality of
electric circuit; influence of harmonics on measuring power and energy, are discussed.

In the second chapter of the work quality of electricity and its data influence on
electricity consumers are discussed. All eleven data of electricity quality specified by
standard and their influence on electricity consumers are discussed in details. Data of
electricity quality: voltage steady-state deviation (dUs ); voltage variation distance (3Uy);
flicker dose (Py); coefficient (K,) of sinusoidal distortion of voltage curve; coefficient
[Kum)] of n-th harmonic constituent of stress; non-symmetry coefficient (Koy) of voltage
inverse order; frequency deviation (Af); duration of voltage falling (Atf); impulse voltage
(Uimp); coefficient of temporary overvoltage (Kiemp.U).
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The third chapter of the work is devoted to the establishing real and technical
losses of electricity. At transferring electricity energy loss takes place in each part of
electric circuit. For estimation of necessity of various arrangements of loss reduction and
learning loss constituents in different parts of the net, first of all, analysis of electricity
loss structure is carried out. Technical and commercial losses and constituents of these
losses; compensation issues of idle power are discussed. Influence of computer loading
on the shape of current and voltage curve are discussed in details. Consumers’ structure
of technical university of Georgia, learnt in the limits of the work, is represented basing
on which a part of consumed electricity and nameplate rating of each category consumer
in total nameplate rating was determined.

In the fourth chapter modern computer SCADA system of energy supply
monitoring, installed in technical university of Georgia, is represented. This system
controls not only spent electricity amount, in automatic and continuous mode, but it
controls, displays and collects other eleven data values of electricity in database. These
data are: linear and phase voltage, current, active, idle and gross powers, frequency,
power coefficient, current and voltage harmonics and coefficients of non-linear
distortions, either on the part of high or low voltage.

In the same chapter results of scientific-research works carried out on the base of
this system are represented. In the result of received data amount of losses caused by
deterioration of electricity quality is determined as exemplified by one academic block.
Reduction ways of highest level current harmonics are established.
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