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AHorars

PoGoTta mpucBsaueHa MojepHi3allli TEXHIYHOTO 3a0e3MedyeHHs CHUCTEMU
Mepei3Hol CUrHaji3aimii [UISXOM BIPOBAJKEHHS MPOrpPaMOBAHMX JIOTTYHHX
KOHTPOJIEPIB [Jisi NIABUIICHHS O€3nmeKku pyxy Ha 3ali3HMYHUX T[epei3nax.
[IpoBeneno anaini3 00'eKTy aBTOMaTU3alll1 , PO3IJIAHYTO ICHYIOY1 MACUBHI Ta aKTUBHI1
CHCTEMH TIepei3HOi cUrHasi3allii, X KOMIOHEHTH (CBITI0(OpH, 3BYKOBI CUTHAIIH,
nutar0ayMu, CHUCTEMHU BUSBIICHHS TOI3IB — PEMKOBI KoJia, JIYMJIBHUKH OCEH,
KOJIICHI JIaTYMKH) Ta NPUHIUIU poOOTH, BKIOYatoun koHueniiro "fail-safe".
[IpoananizoBaHO mepeBaru Ta HEAOJMIKU PI3HUX TEXHOJIOT1H BUSBICHHS MOI3/TIB.

B pobGotri po3pobIIeHO OCHOBHY MPOEKTHY JOKYMEHTAIlIO s
MOJICPHI30BaHOI CUCTEMH, BKJIIOYAIOUU CTPYKTYpHY Ta (DYHKI[IOHAJIIbHY CXEMHU Ha
0a3i nyoapoBanux ITJIK mais 3a0e3meueHHs BUCOKOTO piBHs MoBHOTH Oe3meku (SIL).
JleTaibHO OMMCAHO MiJICUCTEMU 300py BXiAHOI 1HGOpMaIlii, oOpoOKH JIOTIKH,
BUKOHABUYMX MEXaHI3MIB, €JEKTPOKMBJIEHHS Ta JIIarHOCTHKU. BHKOHaHO
PO3PaXyHOK JOBKHUHHU IUISTHOK HAOIMKEHHS 10 TIepei3y.

Po3poOneHo TexHIYHy JOKyMEHTallll0, W0 BKJIIOYAE MPUHIUIOBY
EJIEKTPUYHY CXEMY MOJIEPHI30BaHOI CUCTEMHU KepyBaHHS MEPEi3HO0 CUTHATI3aLIIEI0
3 BukopucTtanusaM [1JIK Ta enexTpoMarHiTHUX pelie AJjid KepyBaHHs HuiaroaymaMu
Ta 1HAUKaIi€0. PO3MIISIHYTO MUTaHHS €EKTPOKUBIICHHS CUCTEMH 3 OCHOBHUM Ta
pe3epBHUM JiKepesnaMu. Po3po0iieHO anroputM poOOTH CUCTEMHU TEpei3HOi
curHamizamii Ha 6a31 gyoneoBanux I1JIK, mo oxoruioe pi3HI cTaHU mepeizny Ta
B32€MO/III0 3 YJIbTOM Y€proBOroO.

OxpeMuil po3auT NPUCBIYEHO MUTAHHSAM OXOPOHM IMpali Ta Oe3MeKu B
HAJ3BUYAWHUX CUTYalIsIX MPHU eKCIUTyaTarlii Ta oociayroByBaHHi npuctpoiB CLIb.

Kiio4osi CJIOBA: 3AJIIBHUYHUI TIEPEI3], [IEPEI3HA
CUTHAJIIBALLS, BE3IIEKA PYXY, CUCTEMA BUWSBJIEHHS TIOI3MIB,
PEVKOBE KOJIO, JIMUJIbHUK OCEN



ABSTRACT

The thesis is devoted to the modernization of technical support for the level
crossing signaling system through the introduction of programmable logic
controllers to improve traffic safety at railroad crossings. An analysis of the
automation object was carried out, existing passive and active level crossing
signaling systems, their components (traffic lights, sound signals, barriers, train
detection systems — rail loops, axle counters, wheel sensors) and operating
principles, including the “fail-safe” concept, were considered. The advantages and
disadvantages of various train detection technologies were analyzed.

The thesis developed the basic design documentation for the modernized
system, including structural and functional diagrams based on redundant PLCs to
ensure a high level of safety integrity (SIL). The subsystems for input information
collection, logic processing, executive mechanisms, power supply, and diagnostics
are described in detail. The length of the approach sections to the crossing has been
calculated.

Technical documentation has been developed, including a schematic diagram
of the modernized level crossing signaling control system using PLCs and
electromagnetic relays to control barriers and indicators. The issue of power supply
to the system with primary and backup sources has been considered. An algorithm
for the operation of the level crossing signaling system based on redundant PLCs
has been developed, covering various states of the crossing and interaction with the
duty officer's console.

A separate section is devoted to occupational health and safety issues in
emergency situations during the operation and maintenance of signaling devices.

Keywords: RAILWAY CROSSING, CROSSING SIGNALING, TRAFFIC
SAFETY, TRAIN DETECTION SYSTEM, RAIL CIRCLE, AXLE COUNTER
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Beryn

besneka Ha 3adi3HUYHUX TEpei3ax € KPUTHUYHO BAXKIMBUM ACIIEKTOM SK JUJIS
3QJII3HUYHOTO, TaK 1 JUIsi aBTOMOOUIPHOTO TPaHCIOPTY. 3ali3HUYHI Mepei3nu, e
aBTOMOOUIBHI MUISAXU MEPETHUHAIOTHCSA 13 3aJI3HUYHUMHU KOJIISIMH Ha OJHOMY pIiBHI,
SBJISIIOTH COOOI0 TMOTEHINWHO HeOe3Me4Hl UISHKH, Ha SKUX YacTO TPaIUISIOThCSA
3ITKHEHHS 3 cepilo3HuMU Hacainkamu. Ctatuctuka €sponeiicbkoro Coro3y CBITYHUTH,
10 3HaYHA YaCTHMHA CMEPTEJIbHUX BUIIAJIKIB, TIOB'SI3aHUX 13 3aJII3HUIICIO, BIAOYBAETHCS
caM€ Ha 3aJi3HMYHHUX TMepei3fax, M0 MIJKPECIIoe HEOOXIAHICTh TMOCTIMHOTO
BJIOCKOHAJICHHsSI ICHYIOUMX CHCTEM CHUTHaTi3alii Ta BIPOBAKEHHS HOBUX, OLUIbII
edekTuBHUX pimieHb. EdekTuBHI cuUcTEeMU TMepei3Hoi CUrHami3alli € KIIYOBUM
€JIEeMEHTOM Yy 3amoOiraHHli HEIaCHUM BHUIMAJKaM, OCKUIBKM BOHM CBO€YAaCHO
MONEepPeKAI0Th YYACHHUKIB JIOPOKHBOTO PYXy NMpO HAOJMKEHHS MOi3/la Ta BKUBAIOTDH
3aXO/IB JUIsl YHUKHEHHs 3ITKHEHHs. He3Bakaroun Ha 3araipHy TEHACHIIO [0
3MEHILIEHHS KUIBKOCTI aBapiii Ha 3ali3HUYHUX TNepei3fax MpoTAroM OCTaHHIX
JECSATUIITh, MPOOJIeMa 3aIHMILAETHCS aKTyaJIbHOI0, OCOOJIMBO Ha Mepei3aax, 00JiaqHaHuX
JMIIe TaCUBHUMU 3aco0aMu Oe3MeKH, J€ BiAMOBIJAIbHICTh 32 OLIIHKY PU3UKY MMOBHICTIO
MOKJIa1aeTbesd Ha BOAIIB. JItonchkuil (DakTOp 4acTo € OCHOBHOIO MPUYMHOIO aBapiil Ha
3aJII3HUYHUX nepeizaax, BKJIIOUAIOYH MOMUWJIKU BOJIIB, ITHOpYBaHHS
MONepe/KYBAIBHUX CHUTHAJIB Ta HEAOOLIHKY IMIBUIKOCTI moizga. Tomy rianOokwuii
aHaJi3 ICHYIOYHMX CHUCTEM Iepei3HOi CUTHamI3aIlli € HeOOXIJHUM JJIsl BUSBICHHS 1XHIX
CWIbHMX Ta CIA0KUX CTOpPIH, a TaKOX IS BHU3HAYEHHS HAIPSMKIB MOJAIbIIOTO
PO3BUTKY Ta BIOCKOHAJICHHS 3 METOIO IIJIBUILEHHS 3arajibHOro piBHSA Oe€3meKku Ha

3QJII3HUYHUX TIepei3aax.
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