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03/11/14 27.21107 0.134941 38.75309 0.703993
04/11/14 28.9558 1.266921 41.51695 0.709023
05/11/14 25.6644 0.537473 35.43726 0.718434
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14/11/14 38.24366 0.48003 53.35181 0.718546
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Resume

Contemporary manufacturing and mode of life requires power supply of high
quality. The main criteria of electric energy is compliance of its parameters in
common points of connection to qualitative indices of electricity defined by the
standards. In this case electric energy represents goods that are to be certified and
delivered to its final users.

The quality of electric energy is of the factors directly influencing energy
efficiency. In the same time contemporary electro equipment and automation systems
are sensitive to deviation from normalized value of each indicators of quality of
electricity.

The possible causes of failure of quality distortion of electric energy can be as
electricity suppliers as well as the electricity consumers. In order to maintain the
effective quality of electric energy complex technical-economic judgments are needed
regarding electricity consumers and suppliers.

The current established standard 'OCT 13109-97 that is responsible for the
maintenance of established norms of electric energy quality doesn’t enable to adequately
measure the electric energy quality performances because in most cases it is regulated by
such characteristics of electric consumption as it is the quality of supply voltage.

Consumption of low quality (low grade) electricity caused additional losses that
are connected to negative and zero sequence electric energy and also to compensation of
negative actions of premium harmonics. All these lead to reduction in reliability,
continuity and safety of supply of electric energy; It causes electric equipment to operate
in emergency and pre-emergency regimes that finally effects electro energetic national
safety.

The problem will not be thoroughly solved without taking into consideration the
legal aspects of the issue. The current agreements about energy supply between the
supplier and consumer doesn’t envisage the responsibilities of the parties in deterioration
of electro quality performance measures. It is very hard to inquire the relevant probative
data that would enable to prove that the consumption of low quality electricity caused
malfunction of electric equipment or extra depreciation of the equipment. So the actual
question in this given case is to define the loss caused from the consumption of low-grade
electricity. To avoid the undesirable outcomes of the given situation it is necessary to
draft low-quality electrical energy overflow flow calculation methods, to develop it and to
create a relative legislative base that will strengthen sanctions towards the breaker of
electric energy quality indices.

There are no technical methods and means for control of electricity quality
performance measures resulting from adjustment of cost of low quality consumed
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electricity. So to upgrade the functioning of electricity supply system is very actual
problem.

The Chapter I of the work describes the outcomes of literature survey. Namely
there are discussed all of eleven performance indicators of electricity quality defined by
standards: established deviation of voltage (O U.94); alteration distance of voltage (OUy);
flicker dose (Py); distortion coefficient of sinusoidal voltage curve (Ky); coefficient of n-th
order harmonic component of voltage [Kypn)]; coefficient of asymmetry of negative
sequence voltage (K,y); coefficient of asymmetry of zero sequence voltage (Kou); deviation
of frequency (Af); duration of voltage failure (Atg); impulsive voltage (U, g3); coefficient
of short term overvoltage (K, U). There are also discussed in details the impact of each
of these indicators on the operation of energy consumer.

The Chapter II refers to electro energy quality performance analysis and
microprocessor meters. This chapter reviews modern EBpo-AJIb®A A1600 type meters
and their functional opportunities. The special attention is paid to energy resources
controls and automate records systems including auto analyzers of ND1 type of
electrical grid parameters and supervisory control and data acquisition systems

SCADA.

The Chapter III contains the results of theoretical and experimental researches.
More precisely it comprises power distortions, their causing factors, analysis methods
and their reduction means. There is discussed one specific case of energy loss in
transformers and transmission lines caused by power distortions as an example. The
chapter discussed mode of definition of power distortion with method of
decomposition by Fourier series of voltage and current curves. High attention is paid
to impacts of outer factors on losses of electricity in electric traction net because
electric traction nets are the main source of deterioration of electricity quality
performance. The chapter also gives recommendations about setting up compensated
transformers and their use in railway electro supply systems. It also covers
methods and means of raise of quality of electricity.

The Chapter IV discusses a very interesting issue: method of definition of cost
of used electricity. It reviews the methods of valuation of actual shares of electricity
suppliers and consumers in deterioration of quality of electricity, algorithm of
processing outcomes of valuation and adjustments of costs of consumed electricity
where consumption valuation is related to electricity quality issues. There are
processed and proved estimation methods of adjustment coefficients of electricity
value resulting from deviation in one or more standardized indices of quality of
electricity.
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