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MPOBAKYBAaTUCA HA pIBHI OKpEeMHUX JeprkaB. [HTerpailis aBiaTpaHCHOPTHOI
cucTeMu YKpaiHM [0 €BpONEHCHKOI BKIIOYAIOTh TaKi OCHOBHI HAaNpsSMHU:
IIPaBOBHM, €KOHOMIYHMM, TEXHIYHUM, colianbHui, Oe3nekoBuid. IHTErparis
BKJIFOYAE: TapMOHI3aIlil0 MPaBOBOI CUCTEMHU Ta CTAHAAPTIB (YHKI[IOHYBaHHS
HAI[lOHAJIBHOI aBIaTPAHCMOPTHOI Mepexi 31 crtangapramu €C; mibepanizailiio
aBiariepeBe3eHb Ta BIAKPUTTS HAI[IOHAJLHOTO aBIaTPAHCIOPTHOTO PHUHKY
VYkpainu Ta aepxaB-wieHiB €C; NpUBEEHHS MPAaBOBUX Ta TEXHOJOTTUHUX
CTaHJapTiB (YHKIIOHYBAHHS aBlaTPaHCIOPTHOI Taldy3l JI0 €BPONMEHUCHKHUX
CTaHJapTiB; BIPOBAPKEHHS MDKHAPOAHHUX CTaHAPTIB O€3MeKH aBianepeBe3eHb.
Peanizamisi MOJITUKA €IMHOTO €BPOIMEUCHKOTO IOBITPSHOTO MPOCTOPY
TaKoX OyJie Crpuse PO3BUTKY aBiaTPAHCTIOPTHOI CUCTEMU IUIIXOM CTBOPECHHS
MDKHapOJAHMX  Ta  pEriOHaNbHUX  aBlalifHUX  XabiB,  pO3MIMPEHHS
€BpOIHTErpaIliiHoi cTpaterii YkpaiHu. 3I1MCHEHHS MOAAIbIIOI IHTETparii
aB1aTPAHCIOPTHOI CHUCTEMH YKpaiHU A0 3arajibHOEBPOIEUCHKOI Ta CBITOBOI
TPAHCHOPTHOT cHUCTeMH Oy/e TaKOoX CHPUATH PO3BUTKY MIKHAPOIHUX
TPAHCHIOPTHUX KOPHUJIOPIB, HAJAXOKEHHIO 1HO3EMHOIO KamiTaly B PO3BUTOK
TPAHCIIOPTHUX TEXHOJIOT1H Ta TPAHCIIOPTHOI 1HPPACTPYKTYpH HAIIOI KpaiHHU.
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The development of rolling stock traffic safety means is moving along the
path of improving the element base: relay systems of railway automation and
telemechanics are gradually being replaced by microelectronic and
microprocessor systems with extended functionality and high reliability [1, 2].

The most vulnerable from the standpoint of reliability are the elements of
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outdoor technological equipment, failures of which occur under the influence of
external destabilizing factors (jumps in temperature, humidity, vibrations).
Floor-standing technological equipment accounts for up to 80 % of failures of
automation equipment and, above all, sensors for monitoring the position of
moving units [3].

An effective technical solution is the use of fiber-optic sensors, which are
designed to determine in a non-contact way the presence or absence of an object
in the workspace [4, 5]. The optical fiber itself, unlike the copper-core cable, is
not affected by electromagnetic interference, which allows it to be laid together
with power and supply cables. The fiber-optic cable is not affected by reverse
traction current, chemical and electrical corrosion, and such frequent pre-failure
and failure situations as core short circuit and excessive signal attenuation are
excluded. All this contributes to the use of fiber-optic communication as part of
rolling stock traffic control systems.

The least reliable element of any rolling stock traffic control system is the
location sensor of rolling units — the track circuit. On mainline railways,
normally closed track circuits are used, through which current flows constantly,
which affects the energy consumption of the system. In addition, energy losses
occur in the cable network itself, which requires powerful power supplies.
Interval control of train movement using fiber-optic sensors helps to reduce
energy consumption due to cyclic polling of sensors and weak attenuation of the
light wave in the fiber (this allows to abandon the use of special amplifiers for
the most remote objects of control).

A fiber-optic sensor is capable of detecting an object at a distance from a
few millimeters to tens of centimeters. A fiber-optic sensors can be installed
directly under the rail base in specially selected control areas (Figure 1).
Information from the sensors is transmitted via a fiber-optic cable laid in a
special trench along the railway track. To retrieve information from optical
sensors, a reflectometer is used, which digitizes the signal and transmits it to a
computer located at the line post. In the software of the microprocessor
complex, the system of interval regulation of the movement of rolling stock is
modeled.

The functionality of a fiber-optic circuit is no less than that of a rail circuit,
which provides control over the location of rolling units, the integrity of the rail
threads, as well as data transmission to the rolling stock. Moreover, it becomes
possible to organize the control of defective axle boxes on cars, defective axles
of bogies, accounting for the actual load on the railway track, accounting for the
number and mass of passing trains, etc.
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ig. 1. System of interval regulation of the movement of rolling stock:
1-sensor; 2 — fiber-optic cable; 3 — reflectometer; 4 — computer
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Thus, the use of fiber-optic sensors is a promising technology for building a
rolling stock traffic control system, applicable both at low and high speeds.
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