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Abstract

Providing of train traffic schedule and guarantee of safe traffic of trains is
performed by trains interval regulating system, whose element base is continuously
undetermined the improvement to increase railway capacity and capability.

The interactive regulatory systems of trains on the initial stage of railway
operation were constructed using relay-contact equipment, technical maintenance of
that is connected to significant human and material resources. The most complete
system of interval motion on spans in is presented by the block for increasing in the
reliability and stability of the work t has been implemented the basic devices operation
control, and the control of the train speed was introduced in order to timely open the
input signal and so forth. The statistics show that 69.2% of the failures that have been
occurred despite the carried out actions comes on trains traffic such interval regulatory
systems as track circuits, switches drives and traffic lights. The control of these
elements and control circuits are constructed on the relay-contact element base, and
the communication is carried out by cable networks.

In the train movement interval regulation systems using of contactless elements
gives the possibility to increase the functional capabilities of the system, improve the
speed and reliability, reduce the costs on design, construction and operation, makes an
uniform and standard the units, but caused due the application of the contactless
elements failures will not create the threat for the safety of traffic.

Railway transport interval regulation systems require the use of a new base
element base almost entirely replace the current of relay-contact equipment, but it is
not possible to replace it in a short period of time in the entire railway network
microprocessor systems, in addition the application of new element base in most of
the cases is associated with considerable technical difficulties that requires the
development of theoretical as well as practical aspects of the process in a new way,
thus to conduct research in this direction and solve the problem is a very topical issue.

After studying and analyzing the literary materials published by the famous
science and specialists of the field it is established that the train safety and
organization are carried out by the train’s interval regulation following systems:
automatic blocking, semi automatic blocking and dispatch centralization.

According to the latest published works, we can conclude that despite the
carried out e colossal volume of the scientific-practical papers, there are still a number
of important issues related to the use of the new element base, which confirms the
actuality of the problems discussed in the present work.

In the thesis are considered the theoretical and practical issues related to the
application of a new element base in the interval regulatory systems of train traffic.

The aim of thesis is to:

— Analysis of existing interval regulation systems of trains, according to their
element base and validity principle;

— Improvement of control circuits of railway executive facilities (traffic lights,
switch drives, track circuits, electromechanical relays) using new element base;

— Development of improved methods of calculation of elements of the trains interval
regulating system, where the parameters of the device elements are considered not
as the determined values, but as random ones.

In order to achieve the objective, in the work has been developed and solved the
following issues:

Vil



Based on the analysis of current trains traffic interval regulatory systems, is
determined that the application of a new element base will reduce the number of
cables up to 30%, installation and developing costs up to 50% and cost of system
up to 20%;
The contactless control device for traffic lights has been developed for the traffic
lights, cable line and the central post galvanic disconnection;
Is developed the trains traffic interval regulating system of self-regulated track
circuit using a new element base;
Is developed the calculation methodology of self-regulated track circuit;
Improved methods of calculation of track circuits with a new element base are
developed where the parameters of the device elements are considered not as the
determined values, but as random ones;
It is determined that the random values are the rail receiver's characteristics, as
well as isolation resistance, shunt resistance and power supply voltage;
The methodology for determining the factor analysis of the reliability of the train
traffic interval regulatory systems has been developed due the application of new
element base.

Theoretical and experimental methods of scientific research are used in the

dissertation work. Improved methods of calculation of elements of the train traffic
interval regulating system have been developed on the basis of track circuits and
reliability theories. Modern methods of mathematical statistics are also used.

In the work firstly is developed and presented a self-regulated track circuit that

completely changes the existing system of seasonal regulation. Such a track circuit
gives the possibility to theoretically regulate from 0 up to o and in practically for
unlimited range.

Methodology for calculation of the new self-regulated track circuit is developed

and proposed.

The contactless control device for traffic lights is offered.
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