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Abstract

Electricity is the only kind of production for movement from production place to
the costumer there are no recourses used. For this it takes just the part of the transferring
part of electricity itself that is why its losses are so unavoidable.

The loss of electricity above of the norm in electric nets is the direct financial loss
for the direct owner of the electrical net. The economy made for the reduction of losses
could be directed to the technical reinforcement of the nets; to increase the salary of the
stuff; to improve the organization of transferring and distribution of electricity, to
increase the quality and trustworthiness of electricity for costumers; to decrease the tariff
of the electricity.

Electrical systems present the difficult objects of surveys, which consist of great
amount of other elements, it includes: transformers, electrical lines, various
computational and distributing tools, which have active resistance and where the loss of
the energy happens at the time of transferring and distribution of it. The losses in nets of
electrical power and devices are called technical losses.

The losses of electricity in the electricity distributing nets present the economy and
effective working of the energy supplying organization.

There is paid great attention to the reduction of electricity losses. But the existed
events of economy of electricity cannot provide the maximum of the energetic indicator,
because the existed calculation methods of the energy systems do not take into
consideration many factors, there are not overseen the economical indicators of the load
about the time agenda.

The task on the electric system characterizations must be done in complex
according to the full existed information, which oversees every real fact; those make the
great influence over the economical characterizations of the net.

Nowadays there is worked out the great amount of the calculations on the loss of
electricity. These methods are the result of the many years work of big army of
specialists, who dedicated years to exact calculation of losses in electric nets. There are
many candidacy or doctor dissertations on this topic, but this issue is still active and not
learnt yet. This is related to the fact that there is no full and valid information about the
load on electric net on every step of the strain. Also, lower is the nominal strain of the net,
less exists the information on the load.

Among the methods offered by the separate specialists the main difference non-
sufficient filling of information, increasing exactness on the basis of generalization, and
usage of the past information and done trials. Recently they pay great attention on the
ecological problems. Mostly the loss of electricity is related to the problems of ecology.
Namely, increasing of electricity usage in thermo electric power stations creates the steam
of coal acid that increases the temperature of the earth according to the specialists. In the
framework of struggling against the changing of climate the influence of the human on
environment must be reduced into minimum.

The first unit of the work is dedicated to the literature overview, where there are
discussed all four issues of the electricity losses:

1. Technical losses of the electricity (AW tech), those are the result of the physical
processes at the time of electricity transfer in electric nets, those are expressed by the
transfer of power part into warmth in the elements of net;
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2. Expenses of power self-usage (AW self) those are needed for the work of
technical devices and activity of the stuff. The expenses of self-usage are defined by
counters fixed on transformers in the sub-station.

3. Instrumental losses (AW gas) those are defined by the metrological
characteristics and working regimes of used tools.

4. Commercial losses are the result of the theft of electricity, by the irrelevance of
the data of counters and payment of the customer for the spent electricity, by the late
payment, for not paying also for other reasons of the energy supply controlling
organization.

In the second unit of the work there are given the methods to calculate losses as 0,4
also 6(10) KW strain nets; namely according to the elements, characterized regimes and
day-night, the amount of hours of the biggest loss, medium load and static methods.

There is overviewed the exact sample about the definition of electricity part in the
cost of product, because the tariff of electricity makes great impact on production self-
cost. That is why definition of electricity part in the production self-cost is so important.
Nowadays there are no fixed norms on various products producing for electricity that
creates a very big problem when solving some important issues.

In this unit there are also given the structure and methods of electricity loss
reducing events and analyze.

The third part of the work is dedicated to the important elements on electricity
registration — power transformers. There are presented the results of trials on transformers
issued by many firms, in the form of graphic and schedule also.

According to the results there is stated that on the amorphous sources prepared
magnet conductors give opportunity to reach the right rectilinear of magnetizing circle in
the diapason of power transformer first nominal power 1-120 % and second nominal load
0-100 %.

Following the exact overseen sample there is stated that transferring of registration
node from the low strain side to the high strain must be done after the economical
confirmation.

The fourth part of the work is dedicated to auto registration electricity systems,
namely the traffic control and monitoring system SCADA, which minimizes the human’s
involvement in measurement, taking data and working out and provides the real, exact,
operative and flexible, to every tariff system adapted registration, as from the side of
electricity supplier also from costumer. There is given the main structure of this system,
program provision and main characterizations.

In the fifth unit there are presented the one-linear scheme of electricity supply to
Georgian Technical University and the structure of the costumers; the detailed description
about the elements and function of full system of SCADA in GTU. There are presented
also some results received by this system.

In Georgian Technical University fixed electricity supplier monitoring current
system of SCADA controls not only the quantity of wasted electricity permanently; also it
controls the quality of the electricity. SCADA system shows on the screen and collects in
database eleven parameters of electricity: strains, powers, active, reactive and full
capacity; frequency, capacity coefficient; strain and power harmonics and the meanings
of non-circular distortion, also the side of low and high strains. According to the archive
data of the system of SCADA it is possible to define the size of losses and the distortion
of capacity.
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