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Abstract

In the dissertation paper, the manual document is taken as an international standard
established for standardization of energy systems management - ISO 50001 ("Energy
Management Systems - Requirements for Use"). The standard allows the company to use a
systematic approach to energy efficiency, energy security and energy consumption to
achieve consistent improvement of the energy system. An important reason for the need
to save energy is also the protection of the environment from ecological pollution. The
ISO 50001 standard methodology is based on the principle of continuous improvement of
the energy consumption process, consisting of the following circular stages: the intention
and planning a change; Implementation of amendments; Check the change. As a result,
energy savings and reducing greenhouse gases (CO2) are obtained. Below is discussed a
number of energy-efficient innovative measures to be implemented by large electricity
users. On the basis of the analysis of the electrical consumption data of the Borjomi-
Bakuriani narrow-rail electric train locomotive electricity consumption, energy efficiency
measure was developed: modernization of the outdated relay-contactor system of electric
train with a modern contactless electronic-impulse method of control. For the first time,
with the introduction of an innovative method based on advanced achievements of
control system, a qualitative increase in the efficiency of the production is obtained (50%
energy savings as a result of the field testing). As a result, interval-"indefinite" method of
evaluating measurement errors has been used, instead of the traditional "measurement
unambiguous error" method. By processing raw data on passengers transportation by
underground and the total electricity consumption by using of stastic correlate-regressive
method of crude data, a baseline model of electrical consumption has been adopted, which
is used to analyze data during the monitoring year. During the baseline and monitoring
years, investment works were not carried out in the metropolitan area, only the trainings
and exams of the operational purpose of the service personnel were carried out. By
processing electricity data consumed directly by traction aggregates, the result of the
baseline model was clarified, and without investment, electricity savings were estimated
as 2-3%. The issue of modernizing the solid rail used to make moving contact with
subway trains is reviewed: replacing the existing old metal contact rail with a modern
REHAU-type highly efficient polymer bimetal wire. In order to save electrical energy,
reactive energy compensation issue has been researched upon the example of the
Georgian Railway Avchala substation.

Chapter I discusses importance of energy efficiency especially for large electrical
consumption objects: on electric transport, which are still operating technically and
morally outdated technological aggregates and use inefficient methods of process control,
which leads to increased electricity consumption. Energy analysis of various control
systems of electric transport was conducted in terms of energy efficiency, and methods for
reactive energy compensation.

Chapter II analyzes the old method of control the narrow-rail electric train of
Borjomi-Bakuriani, and in order to save the electricity spent on traction, the feasibility of
modernization is proved and implemented using modern achievements of electronics. A
natural (field) test of locomotive was conducted in terms of energy consumption. The
resulting economic effect is evaluated by the following indicators: PV-simple return 1,6
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years; NPV-net savings 116627GEL; NPV/Q-ratio: Economy/investment 3.1.For
evaluating the results of measuring the high voltage cable electro-insulation, the already
internationally recognized "indefinite" method is used today, instead of the traditional —
error measurement method.

Chapter III discusses the issue of modernizing the solid contact rail used to supply
train: replacing the existing old metal contact rail with a modern REHAU type highly
efficient polymer bimetal wire. The implementation of this event is estimated by
modernizing every 1 km third rail with the following indicators: energy saving of 721
MWh/km /sec; PB-simple return 4,18 years; NPB net savings 147454 GEL; NPV/Q-
Economy/Investment 1.32. It is important, to take measures that, without investing, give
the effect of energy savings. An example of this is the energy savings obtained by
improving the optimal operation of subway installations and devices, which is evaluated
on the basis of correlation-regressive analysis of electricity use. Basic models are
elaborated on the total number of passengers and total electricity consumption in metro in
one case. In the second case the baseline models on number of passengers and directly
trains traction' electricity consumption, which is used to process monitoring data and
determine the values of the saved energy. Studies have shown that without investments in
the metropolitan, it is possible to save 3% energy by improving only the exploitation rate
of the equipment and installations. Also, energy savings can be achieved (without
Investment) by creating an additional energy-based structure unit in the metropolitan
area.

Chapter IV discusses the issue of compensation for the reactive energy of the
Georgian Railway Avchala substation, which gives the following indicators of economic
parameters: PV-march return 1.4 y; NPV net savings 896094 GEL; NPV/Q-
economy/investment of 3.4.
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