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Abstract

For running order of railway transport and metropolitan operation, a particular
role has automatics and telemechanics devices that ensure the organization and
safety of train traffic. The one of main part of these devices represents by points
control circuits, the quick and effective action significantly reduces the route
preparation time and improves railways and metropolitan capability, thus the
point electric drives control circuits are one of the most important schemes of the
electric interlocking. Through them becomes transition from un-locked and
moving trains on free route from point’s one extreme position to another in such
manner that would be avoided the points change under the moving train,
simultaneous application of the same pointss in different directions and so on. The
efficiency of this scheme mainly is determined by the degree of its response speed
and reliability that stipulates the actuality of the of stated in the work problem.

The analysis of Georgian Railway LTD signaling, interlocking and blocking
department technical devices operational work during 2010 - 2015 years showed
that signaling, interlocking and blocking facilities total aggregate cost makes up to
45% of the total railway operating costs, of which about 20% makes maintenance
and repair of the point electric drives and their constituent elements damages, as
well as other elements of the pointwork, which clearly indicates on the necessity
of point control circuits and point drives design improved variants development.

Based on the analysis and estimation of modern literature review is defined
that automatics and telemechanics station systems are belonging to technically
complex systems, assessment of which operation reliability by traditional methods
in most cases does not give the desired result.

The analysis of literature data showed that for solution of stated in the
work problems in various countries is carried out intensive scientific - research
work, but nowadays are not developed complete automatic device that provides a
fast and safe point changes.

In Japan is used a DC or AC current drive operation and control circuits
power supply. Reversing relay is arranged directly in the drive’s case. The circuit is
designed for operation by one set of apparatus of two or more point’s successive
change. The DC current control circuit by relay action auto switch contacts is
commutating. The scheme has small number of elements is and simple, but has a
large number of line wires and main power supply.

In developed in Germany alternating current point drive control circuit are
applied three-phase asynchronous motors asymmetrical switch-on (two
phase-zero), after which its windings will be connected by auto switch working
contacts "Star" scheme. At termination of points change windings in zero circuit
will be unloaded and switch-on relay will turn-off by phase control relay contacts.

In the case of point cut-in the turn-on relay will be activated and eliminate
possibility of point drive control. As a disadvantage of circuit can be considered
that it is not designed for the control of conjugated points.
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Used in the United States points control circuit includes a having DC
current central supply three-wire working circuit that is alternating current and is
combined with having phase consequence control circuit.

In France is developed point control four-wire control circuit by AC
current, in the motor working circuit auto switch contacts are not used, but at the
points change termination the motor after some time will switch-off that actually
reduces the response speed of circuit.

The objective and tasks of carried out in the presented work research is
presented by development and research with revealing in domestic and foreign
analogous disadvantages of the new fast-acting and reliable control circuits that
provides improvement in train traffic safety, as well as increasing in stations
capabilities.

On the main line of Georgia railway mainly is used the two-wire circuit of
the points control. Based on conducted studies is determined that this circuit has a
number of disadvantages:

e Possibility of obtaining of point state false control in case of DC current

occurring in line circuits from external source;
e Possibility of obtaining of point state false control in case of DC current
occurring in line circuits in case of electric arc occurring into the motor

collector;

Possibility of obtaining of point state false control in case of electric drive

stop in the intermediate position and loosening of start-up relay;

Possibility of obtaining of point state false control in case of the potential
confusion, or incidental change of their positions;

e a low rate of reliability and limited period of operation due the switching-
on due commutating current and intensive damages of reverse relays
contacts.

In the work are used the theoretical and experimental methods of study. By
application of reliability theory are defined the security evaluation criteria of
emergency protection means by "cold" and "hot" redundancy.

The experiment was carried out in Georgia Railways and Georgian
Technical University.

At solution of stated task were applied apparatus and methods of
probability and reliability theories, as well as modern methods of mathematical
statistics.

In the presented work based on analysis of current state of the problems
and statistical indicators is show that point drives control circuits have a number of
drawbacks that worsening traffic safety.

As result of carried out studies is defined that on intermediate stations up
to 11% of the electric interlocking devices failure includes points and point
actuators faults.
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Is stated the factor analysis of causes electric drive control system low
reliability, as well as evaluation of point drives reliability and safety and crash with
taking into account the role of redundancy and protection devices.

Is developed AC current point drive control circuit using contactless elements.

Is developed and proposed DC current point drive control new two-wire
circuit that excludes depreciation nature damages, while due the control relays
windings connection by original insertion is increased reliability of the control
circuit.

Is developed the original circuit of point electric drive control that provides
the change of arbitrary point in arbitrary position independently from direction,
exclude the switch-on of arbitrary point without control of site freeness and
running order, thus are protected traffic safety conditions and are increased
functional capabilities of devices.

Based on the carried out experimental researches is defined that proposed
point control new schemes are fast-acting and reliable in comparison with current
circuits.

In the work are considered the possibilities of micro controllers application
for point electrical actuators control, their arrangement, principles of action for
DC as well as AC voltages
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