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Abstract

The main feature of the railway transport energy policy is the general
conservation of energy resources and hereby raising the efficiency of the energy
consumption.

Traction power supply systems are characterized by uneven loads of contiguous
traction substations, equalizing currents in feeder zones between the stations, reaching
normal operational values. As a result there is traction network voltage and power
losses at higher values, thus reducing the technical and economic parameters of the
traction power supply systems.

The deficiency of operational conditions in traction power supply system is
intensified due to incompleteness of electric power accounting in traction substations
and rail transport systems.

The presented dissertation is actually related to energy conservation and is
dedicated to develop of complex organizational and technical measures to reduce
electricity losses which are based on the analyses of technical and economic losses of
railway electric power.

Chapter 1 of dissertation dwells on the results of literature review, which first of
all contains the results of power losses structure analyses for estimation of necessity of
different measures of wastage reduction and study of electric power losses components

in various network elements. The types of losses are discussed as for the power supply
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schemes, as well as specifically for traction substations and networks. The chapter
contains the formulas of mathematical calculation.

The second chapter deals with the issues of quality control of the electricity and
development trend analysis.

The imbalanced values in railway traction power supply system do not represent
the informative parameters of increased electric energy losses in separable areas of
power supply system. So it is necessary for railway to have scientific, technical and
organizational measures in a complex system, which will allow us to reduce imbalance of
the traction power supply system.

Therefore, this chapter examines the current state of electric power quality
control, the legal, normative methodical, technical and metrological maintenance issues,
also the results of international practice analysis for the solution of electric energy
quality problem.

Chapter 3 refers to distortion capacities, including the causes, analysis methods
and means of reducing. In particular, there are shown SCADA system based three-phase
network non-linear distortion capacities and increased electric energy losses caused by
distortion, also determination methods of electric power characteristics.

Chapter 4 describes the analysis of Georgian railway power supply system and
recommendations based on the obtained results. Georgian railway electric power supply
scheme is represented as separate section of thesis.

In the same chapter, there is recommended the methods of calculation for
permissible difference between DC traction substations received and supplied electricity
and recommendations for the improvement of electricity commercial accounting
control, allowing us evaluate the condition of electrical equipment, control electricity

shortages and quality indicators, also detect Irrational costs of electricity.
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