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AHoTasg

PoGota mpucBsiueHa po3poOJEHHIO MPOEKTY CUCTEMU aBTOMATH3AIll IS
KepyBaHHA CTpPUIKAMH Ta CHUTHajaMd Ha CTaHIli «A» 3 BUKOPUCTaHHSIM
MIKPOTMPOIIECOPHOT IIEHTpasi3allii 3 METOI MIJBUIICHHS O€3MeKu pyXy MOi3/AIB Ta
edeKTUBHOCTI eKcIutyaTaliinoi pobortu. [IpoBemeHo aHami3 ICHYIOUHMX CHUCTEM
KepyBaHHS CTpUIKAMU Ta CHUTHajJaMHM Ha 3aJI3HUYHUX CTaHIISAX, BKIIOYAIOUU
peneitHl, penerHo-MPOLECOPHI Ta MIKPOIPOLIECOPHI cucTeMHU. Po3risHyTo iX
G yHKII10HATBHI MOKIIMBOCTI, TIEPEBArk Ta HEJIOIKH.

Y pob6oTi po3pobsieHO Ta OOIPyHTOBAHO MPOEKTHI PIIICHHS JJIsi CHUCTEMU
MikpomporecopHoi menrpamzarii (MIIL]) craHmii «A», MmO BKIIOYaKOThH
OJTHOHMTKOBHMM Ta JIBOHUTKOBHMM IUIaHHM CTaHIli. PO3p0o0IEHO CTPYKTYpHY CXeMy
MIIL[ Ha ©6a3i TpPUPIBHEBOI apXITEKTYypH, BUKOHAHO PO3PAXYHOK KUIBKOCTI
00’€KTHUX KOHTpoOJiepiB. P0O3po0JIeHO cXeMu MIKPOIPOIIECOPHOTO KepyBaHHS
CTPUIOYHUMH €JEKTPONPUBOJAMU Ta CBITIOPOpAMHU, a TAKOXK CXEMH KOHTPOJIIO
BUTBHOCTI KOJIMHUX JUISHOK 3 BUKOPUCTAHHSM TOHAJIBHUX PEUKOBUX KiJl.
Po3po6eHo TEeXHIYHY AOKYMEHTAIil0, IO BKJIIOYAE JOCIIDKCHHS ITOKa3HUKIB
0€3BIAMOBHOCTI Ta (YHKIIHHOI O€3MEYHOCTI LEHTPAIHHOTO OOYHCIIOBAILHOIO
Moy cuctemu MIIL, sikuit Mmae MakoputapHy CTPYKTYpy pe3epByBanHs "2 13 3",
JUTSL pI3HUX MEPI0AIB KOHTPOJTIO.

Oxpemuil po3aul IPUCBIYCHO MUTAHHSIM OXOPOHH TMpailli, 30KpeMa aHaIi3y
OCHOBHMX HeOe3nmek mnpu ekcruryatamii cucremu MII Ta nuTanHsIM
€JIEKTPOMArHITHOT O€3MEYHOCTI MEPCOHAITY.

KirouoBi [ ():N MIKPOITPOIIECOPHA HEHTPAJII3ALLLA,
KEPYBAHHSA CTPUUIKAMU TA CUTHAJIAMU, 3AJIIBHUYHA CTAHIIIA,
BE3IIEKA PYXYVY IIOI3/IB, 3AJII3BHNYHA ABTOMATHUKA, OB'€KTHUH
KOHTPOJIEP, TOHAJIbHI PEMKOBI KOJIA, ®YHKIIIMHA BE3IEYHICTb.




ABSTRACT

The work is devoted to the development of an automation system project for
controlling switches and signals at station "A" using microprocessor-based
interlocking to enhance train traffic safety and operational efficiency. An analysis of
existing switch and signal control systems at railway stations was conducted,
including relay, relay-processor, and microprocessor systems. Their functional
capabilities, advantages, and disadvantages were reviewed.

The thesis develops and substantiates design solutions for the Microprocessor
Interlocking (MPI) system of station "A", which include single-line and double-line
station plans. A structural scheme of the MPI based on a three-level architecture was
developed, and the calculation of the required number of object controllers was
performed. Schemes for microprocessor control of point machines and signals, as
well as schemes for track vacancy detection using tonal track circuits, were
developed. Technical documentation has been developed, including a study of
reliability and functional safety indicators of the MPI's central processing module,
which has a "2 out of 3" majority redundancy structure, for different inspection
periods.

A separate section is dedicated to occupational safety issues, particularly the
analysis of main hazards during MPI system operation and issues of electromagnetic
safety for personnel.

Keywords: MICROPROCESSOR INTERLOCKING, SWITCH AND
SIGNAL CONTROL, RAILWAY STATION, TRAIN TRAFFIC SAFETY,
RAILWAY AUTOMATION, OBJECT CONTROLLER, TONAL TRACK
CIRCUITS, FUNCTIONAL SAFETY.
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BucHoBku

VY kBamiikamiiHii poOOTI BUPIMIEHO aKTyalbHE HAYKOBO-TIPAKTHUYHE 3aBIaHHS,
CIIpSIMOBaHE Ha TIJBUILECHHS EKCIUTyaTalllifHOI TOTOBHOCTI CHCTEM 3aJli3HUYHOI
aBTOMATHUKHM IUISIXOM MOJIEpHI3allli CHUCTEeMHM IIeHTpaimi3amii Ha 0a3i CcydacHUX
MIKPOIIPOIICCOPHUX TEXHOJOTIH Ta BIOCKOHAJCHHS 11 IIJCHUCTEMH E€ICKTPOKUBIICHHS.
HapiitHicTh Ta 6€3nepebiitHICTh (YHKIIOHYBAHHS MPUCTPOIB CUTHAMI3AII1, IIEHTpaTi3amii
Ta OJOKyBaHHS € (YHIAMEHTAJIHLHOI YMOBOIO 3a0€3MeUeHHs 0e3MeKH pyXy MOi3/IB, 10
HaOyBae 0COOJMBOI Baru B Cy4acHUX yMOBaxX (DYHKIIOHYBAHHS 3aJ1I3HUYHOTO TPAHCIIOPTY
Vkpainu. Y paMkax BUKOHaHHS pOOOTH MPOBENECHO KOMIUIEKCHHUM aHami3 o0'ekTa
aBTOMAaTH3aIlli, OOIPYHTOBAaHO BUOIp BITYM3HSHOI MIKPOMPOIIECOPHOI IIEHTpaIi3allii
MIIL-Y sx onTHUMaabHOTO PIIIEHHS UIA MOJEpHI3alii. Y MPOEKTHIM YacTuHI poOOTH
pO3po0JIcHO TOBHHM KOMILIEKT TEXHIYHUX pIilleHb Ui oOJaJHaHHS CTaHINl «A»
cuctemoro MIILI-Y. Po3poOneHi pilieHHsI MOBHICTIO BiANOBIIAIOTh YUHHUM HOpMam Ta
IIPaBUJIaM 1 MOKYTbh CIIYT'YBaTH OCHOBOIO JJIs1 CTBOPEHHSI PEaJIbHUX IPOEKTIB MOJIEpPHIi3alii
AQHAJIOTIYHUX 3aI3HUYHUX CcTaHlid. OCHOBHHMI HayKOBUW Ta MPAKTUYHUI I1HTEpEC
MPEACTABIISIE TOCHITHULIPKA YacTHHA POOOTH, MPUCBSYECHA MOIIYKY HIISXIB I1BUILICHHS
eKCIUTyaTaIliitHOI TOTOBHOCTI pO3po0iieHoi cuctemMu. Ha OCHOBI TEOPETHUHUX TOJIOKECHD
Teopii HAAIMHOCTI MPOaHaII30BaHO KJIFOYOBI MOKA3HUKH, TaKl K KOE(II[IEHT TOTOBHOCTI
(Kr), cepenniit HapoOiTok Ha BimMoBy (MTBF) Ta cepenniii wac Bimnosnenns (MTTR).
AHaJ3 MATBEPJWB, IO IIJCHCTEMa T'apaHTOBAHOIO EJICKTPOKHUBICHHS € KPUTHYHO
BOXJIMBHMM €JICMCHTOM, SIKUH CYTTEBO BIUTMBAE Ha 3arajibHy HaAiHICTh KoMImiekcy MITLI.
Y poOoTi AOBENEHO, IO CTPATETIYHUM HAIMPSMKOM MiJABUIICHHS EKCILTyaTaliitHol
TOTOBHOCTI € MOJIEpHI3alliS CUCTEMH TapaHTOBAHOTO EJEKTPOXKUBIICHHS IILISTXOM
nepexojly Ha Cy4dacHI TEXHOJOrli HakonmuueHHs eHeprii. [IpoBeneHo AeTabHUIA
MOPIBHSUTLHUN aHali3 TPaJULIAHAX CBUHIEBO-KUCIOTHUX aKyMYJATOpPHHMX OaTaped Ta

CyJacHHX JiTii-3ami30-pocharuux (LiIFEPO4) akymymsaTopis.
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