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Abstract

The introductory section analyzes the manufacturing process on the
railway. It is noted that there is possibility to raise throughput not only by the
selective transportation process management, but also by introducing the new
technologies. The improvement of the traffic intensity and safety strongly
depends on the technological process management and monitoring, also it
depends on the railway’s automatics and remote-operated machinery (sat)
systems reliable and uninterrupted functioning. Besides, it is a complex
scientific-technical problem to ensure that sat systems work at high reliable
level.

In the first chapter, in a part of the literature review, is discussed and

analyzed the works of Georgian and foreign scientists. Which is about the sat
equipment’s technical service, it’s state of technical diagnostics and monitoring
systems. Also the conclusion is made, that the main direction of the
improvement of the technical service efficiency is the automatisation of the
technical service’s operations, which is based on usage of the technical
diagnostics and monitoring. There is analyzed the strategies of the technical
service and reliability of the sat equipment, also the actualism of their
diagnostic problems. All possible conditions of the technical object are analyzed
separately and it is formulated what kind of mistakes are made during
designing, manufacturing, editing and running operation of sat equipment.
These mistakes lead us to unreliability of the equipment. The terms, concepts,
problems, goals and objectives of sat equipment’s technical diagnosis are
presented. The main goals of technical diagnosis are outlined. Separately is
presented the objectives of the dissertation work and goals in order to get
equipment’s remote continuous technical diagnostic and monitoring (tdm)
systems.
At the end of the first chapter the reasoning of the results are pointed out. In
this chapter is provided some statistics of Tbilisi Metropolitan and Sat
equipment’s data during the 5 years (2013-2017) based on which there are made
some analyzing exploitation about reliability of sat equipment. According to
this data and railway’s sat equipments comparative analysis of damage statistics
data in 2008-2013, the conclusion is made, that damages of rail and
metropolitan sat equipments are almost identical and equipments are revealed:
Relay and frequency equipment; Isolation of the headgear and insulating joint,
which has the greatest probability of damage.

The second chapter analyzes all existing systems of controlling the
railways. Separately is formulated the problems of their functionality and
characteristics. Their functional comparisons are made and finally it is analysed
the advantages and disadvantages of each of them in a shape of the scheme.

The third chapter discusses the innovative method according to the
measured parameters of railway track damages, these damages can be found by
the conditional classifications which is worked out by the informational models
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of mathematical signs based on the first parameters of the railways tracks four
working types which are: normal, shunt, control and joint’s short circuit regime

In the fourth chapter there is offered technical solutions for the diagnostic
and monitoring systems for sat equipments. By using the classificators (railway
circuits state classification algorithms) continuous tdm system which can
automatically recognise the state of the railway lines. The system takes care of
continuous monitoring of the railway line elements and provide information to
the personnel about the nature and location of the damage automatically.

It is developed the automatic, continuous control equipment of the isolate
joint, the work of which is based on the principle of signal flow in the section of
the radius from the point of accession of the dross-transformer fence to the
point of the isolate joint. It has been also developed the method of controlling
the isolate joint’s state even before the damage is on face, it is based on the
analysis of the joint’s construction and the analysis of its exploitation statistics.

There is analyzed the CII-6 type of arrow style electronic homing and
reliability of its headset structure, which is decreased by frequent disruption of
the isolation with four pieces of steel cut off on a fundamental angle frame. It is
proposed to increase the degree of isolation of the angle, which can be done by
replacing the polymercompositive and metallopolisic isolating material by the
angle.

The modernized amplifier of the railway tracks frequency which is used in
the metropolitan is proposed as well. The purpose of this proposal is to increase
the reliability of the frequency generator railway power amplifier by adding
the stabilizing power supply block into the current electronic scheme.
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