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Abstract

Georgia's integration into the Europe-Asia transport market is related to the
implementation of the Europe-Caucasus-Asia transport corridor raise on the agenda to
new requirements for reliable operation of trains safe traffic devices and reducing costs for
operational expanses on maintenance that led to the expansion of researches in this

direction.

According to the European Commission statistics, 66,1% of the total number of
technical means failures on railway transport are on railway tracks, 19,5% on railway
automation and telecommunication equipment, 5,3% of electrification and power supply,
1,5% on management of direct transportation and 7,6% on other objects and factors the

information provision of work and reliability de is lower than current.

Over the past several decades, control of the main part of the railway infrastructure,
railway span freeness and integrity of the rail is carried out by discreet action transducers,

where rails are used as information conductors.

In spite of many conducted research and implemented activities, practice shows that
in most cases, existing discreet action transducers in the majority of cases does not fully
meet the conditions of the corresponding operation modes. Emergency situations are
especially rising during the energy crisis, at weather's sharp variation and decrease in the
ballast isolation. As problem remains impact of the change in the ballast resistance on the
accuracy of the rail circuit operation, are not eliminated the failures caused by isolated
joints. Railway discretion action transducers are not able to register the cracking or
deterioration of rails, and at this the length of the railway block-span does not exceed 2,5
km, i.e. the span is divided into short block-spans equipped with appropriate stationary

equipment that leads to additional financial, material and energy expenses.

In order to improve the efficiency of the railway automation and telemechanics
systems, it is necessary to develop discrete action sensors that significantly enhance the
functional capabilities of these systems, so the development of new type of optical —fiber
discrete action transducers with application of closely attached fiber-optical cable is a very

important issue.

The goal and objectives of the presented research work is the development of new
type of optic-fiber discrete sensors with functional advanced functional capabilities, as
well as based on the optimization of the phase-sensitive receiving discrete sensors
parameters the development of universal circuits for various electric traction, and their
methods of calculation, where apparatus parameters are considered not as a determinate

values, but as random values.

The following tasks were raised and resolved to achieve the objective in the

completed work:
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— The new discreet action transducer block scheme of decryption and indication is
developed, where based on the Fabry-Peraut interferometric method due preliminary
stated algorithm will be determined the relevant information;

— In the calculation, due the application of the reliability theory is proposed the
methodology of synthesis of discreet action transducers that gives the possibility to
minimize the risk of failures;

— Are developed discrete action transducer’s circuits have been developed for different
electric traction under conditions of centralized arrangement of equipment;

— The optimal parameters of phase-sensitive receiver discrete actions transducers are
stated;

— Are obtained criteria for performance of operational modes of discrete action
transducers for track as well as for locomotive receivers accordingly;

— Practical schemes of discrete action transducers are developed, the realization of that
increases the efficiency of the automatics and telemechanics systems and gains the
significant economic effect.

In the completed work, are applied the apparatus and methods of track circuit

theory and reliability theory, as well as the method of statistical modeling, when due the
system's mathematical model is carried out multiple reproduction of system’s functioning

and the research of its frequency characteristics parameters.

In the work is stated a block scheme of decoding and indication of information of
new discrete action transducers, where based on the Fabry-Peraut interferometric method

due preliminary stated algorithm will be determined the relevant information.

In the calculations using reliability theory is proposed method of synthesis of

discrete action sensors.

Discrete action cycle circuits have been developed for various electric trction under

centralized arrangement of equipment.

The methods of calculation of discrete action transducers have been developed
where the parameters of the apparatus elements are not considered as the determined

values, but as random ones.

The criteria for performance of discrete action transducers operational modes are

obtained according to the track as well as locomotive receivers.

The realization of practical schemes of discrete action transducers developed in the
work increases efficiency of the operation of railway automation and telemechanics

systems and gains a significant economic impact.
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