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AnoTars

Po6ora mnpucBsiueHa MojEpHI3allli CUCTEMH €JIEKTPUYHOI LEHTpaji3alii s
ctaHIlii «O» 3 METOI BIPOBAHKEHHS BHUCOKOIIBUIKICHOTO pyXy. IIpoBemeno anamis
eBoroii cuctem Ell, mounmHaroum Biji MEXaHIYHMX CHUCTEM, TAaKMX SK CTPLIOYHI 3aMKH
MeneHTbheBa Ta MAPLIIPYTHO-KOHTPOJIBHI pucTpoi HaTaneBuya, 10 CydacHUX peselHuX
Ta Mikpomporecopaux cuctem Ientpamzamii (MIIL). locaimkeno ¢yHKIIOHATBHI
MO>KJIMBOCTI, apXITEKTYpH1 pIllIEHHs, MepeBaru Ta Henodiku pizHux tumis MIIL, mio
3aCTOCOBYIOTHCS Y CBITI Ta B YKpaiHi.

VY po60Ti BU3HAUYEHO EKCILTyaTalliitHi XapakTepucTUKu cTaHIli «O» K MPOMIKHOT
CTaHIli 5-ro kjacy Ta OOIpyHTOBaHO BHOIp BiTumM3HsAHOI cucremu MIIL-Y s
moxaepHizarii. IlpeacraBieHo QyHKIIOHANBHY Ta CTpyKTypHy cxemu MIIII-Y.
Po3po061eHO TPUHIIMIIOB] CXEMU MIAKIIOUEHHS Ta 3’ €IHAHHS TEXHIYHUX 3aC001B CUCTEMU
MIKpPOIPOLIECOPHOI LIEHTpai3alii.

3MiiCHEHO PpO3paxyHOK €KOHOMIYHOI €(QEeKTUBHOCTI BIJ BIPOBAKEHHS
MOJIEpHI30BaHOI CHCTEMHU MIKPOIPOLIECOPHOI IIeHTpasti3alii Ha ctaniii «O». BuznaueHo
KJTFOUOB1 YUHHUKH, 10 BIUTMBAIOTh HA €EKOHOMIUHY €(eKTHBHICTh. Po3paxoBaHo piuHU
€KOHOMIYHMK e(eKT Ta TEPMiH BiJIIIKOYBaHHS KaMiTaIbHUX BKJIA/ICHb.

OxpeMuii po3aisl IPUCBAYEHO MUTAHHAM OXOPOHU Ipalll Ta BAPOOHUYOI OE3MeKu.
[IpoBeneno aHami3 MIKIMBUX Ta HeOe3meuyHux (HaKTopiB, IO BIUIMBAIOTH Ha
00CITYyroByIOUYMI MepcoHal MpU eKCIuTyaTallii Ta TexHiyHoMy o0ciyroByBanHi MIILI.
Onucano 3axonu moA0 3a0e3NedyeHHs Oe3NMeYHMX YMOB Mpall, L0 BKJIIOYAKOTh
KOHCTPYKIIIHHI ~ 3acO0M  eleKkTpoOe3meku (3aXucHI  OOOJOHKH, OTOPOKCHHS,
aBTOMAaTHYHI BUMHKaY1), TEXHIYHI 3aCO0M (3aXMCHE 3a3eMJICHHS, 3aXUCHE BIKIIOUCHHS
CJIICKTPOXKUBJICHHS, CJIICKTPUYHE PO3JAUICHHS) Ta OpTraHi3aiiiHi 3axoaw (HaBYaHHS
nepcoHally, 3/1a4a ek3aMeHiB). Tako)k HaroJIoOIIeHO Ha 3a0€3MeYCHHI MOKEKHOT Oe3MeKn
BIJIMOBIAHO J10 HOPM.

KuarouoBi cioBa: MoepHizailis, €IeKTpUYHa [EHTpati3allis, BACOKOIIBHAKICHUN

PyX, MIKpOTIPOLIECOpPHA IIEHTpai3allis, 0XOpoHa Ipalli, EKOHOMIYHA €()EeKTUBHICTb.




Abstract

This paper is devoted to the modernization of the electrical centralization system for
station “O” with the aim of introducing high-speed traffic. An analysis of the evolution of
EC systems has been carried out, starting from mechanical systems, such as Melentyev's
switch locks and Natalievich's route control devices, to modern relay and microprocessor
centralization systems (MPC). The functional capabilities, architectural solutions,
advantages, and disadvantages of various types of MPCs used in the world and in Ukraine
were investigated.

The paper determines the operational characteristics of station “O” as an|
intermediate station of the 5th class and justifies the choice of the domestic MPC-U system
for modernization. The functional and structural diagrams of the MPC-U are presented,
Schematic diagrams of the connection and interconnection of technical means of the
microprocessor centralization system have been developed.

The economic efficiency of implementing a modernized microprocessor-based
centralization system at station “O” has been calculated. Key factors affecting economic
efficiency have been identified. The annual economic effect and the payback period for|
capital investments have been calculated.

A separate section is devoted to occupational health and safety issues. An analysig
of harmful and hazardous factors affecting service personnel during the operation and]
maintenance of the MPC has been carried out. Measures to ensure safe working conditiong
are described, including structural electrical safety measures (protective covers, fences,
automatic circuit breakers), technical measures (protective grounding, protective power
cut-off, electrical separation), and organizational measures (staff training, examinations).
Fire safety in accordance with regulations is also emphasized.

Keywords: modernization, electrical centralization, high-speed movement,

microprocessor centralization, occupational safety, economic efficiency.
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BucHoBok

Po3pobka Ta BHpoOBa/pKEHHS CY4YaCHUX CHUCTEM EJICKTPUYHOI IIEHTpasizarii €
KJIIFOYOBUM €JIEMEHTOM MOJIepHI3allii 3alli3HUYHOI 1H(PACTPYKTYpH, OCOOJHUBO B
KOHTEKCTI 1HTerpamii BHCOKOIIBUIKICHOTO pyxy. Y po0OTI pO3IJISHYTO Ta
3aMpONOHOBAHO KOMIUIEKCHE pillieHHs s MojepHizaiii cucremu Ell, 1o € xputudaHo
BOKJIMBUM ISl TIJABUIICHHS TMPOITYCKHOI CIPOMOMKHOCTI, O€3MeKku Ta e(peKTUBHOCTI
3aJII3HUYHHUX [IEPEBE3EHb.

Metoro poOOTH € pO3pOoOJCHHS MIPOEKTY MOJACPHI3AIil CHCTEMH EICKTPUYHOL
neHTpamizanii Ha ctaHuli O 3 ypaXyBaHHSIM CY4YaCHUX BUMOT IO BHUCYBAIOTHCS 10
BHCOKOUIIBUKICHOTO PyXy Ta 3a0€3ME€YeHHSIM BUCOKOI'O PiBHS 0€3MEKU Ta HaJA1iHOCTI.

VY pamkax poOOTH MPOBEACHO JAETANIbHUI aHaNi3 ICHYIOUUX CHCTEM €JEeKTPUYHOL
HeHTpali3alii, iX mepeBar Ta HEIOJIKIB, a TaKOX PO3MVIIHYTO CBITOBUW JTOCBIJ
BIIPOBAPKCHHS BUCOKOIIBUAKICHOTO PYXY Ta ajamnTalii cucteM curaaiizaiii. OcobauBy
yBary OyJIo MpUJIIJIEHO HOPMATUBHINA 0a31 YKpaiHu Ta MDKHApOIHUM CTaHAapTaM, II0
peryioTh PyHKIIOHYBaHHS 3alli3HUYHUX cucteM, 30kpeMa JICTY EN 50126, ACTY
EN 50128 ta ICTY EN 50129, 110 BCTaHOBIIOIOTH BHMOTH JI0 O€3IEKH, HAIIHHOCTI,
TOTOBHOCTI, peMOHTONPUIATHOCTI Ta Oe3neku (RAMS) 3al1i3HUYHUX CUCTEM.

3anmponoHOBaHAa MOJIEpHi3alis Tependadae BIPOBAKEHHS MIKPOTPOIIECOPHOT
CJICKTPUYHOT IIEHTpai3allii, ska 3a0e3rneuye 3Ha4HO BUIIHUKA PiBeHb (HYHKIIIOHATBLHOCTI,
JIarHOCTUKM Ta 1HTErpallii MOPIBHAHO 3 pEeJIEHHUMH CUCTEMaMH. 30KpeMa, Po3po0IIeHO
CTPYKTypHY cxeMy wmojaepHizoBanoi EI[, oOrpyHToBaHo Bubip oOnagHaHHS Ta
TEXHOJIOTIYHUX PIIIeHb, 10 BIAMOBIAI0TH CyYaCHUM BUMOTaM.

BaxnuBum acriekToM poOOTH € pO3/Iii 3 OXOPOHU Mpailli, B SKOMY MPOaHali30BaHO
MOTEHI[IITHI PU3HKHU MPHU EKCIUTyaTallii MOJAEpHI30BaHOI CUCTEMHU Ta PO3POOJICHO 3aX0U
3 ix MiHimizari. [le Bxirowae notpumManHs BUMOT 3akoHy Ykpainu «IIpo oxopony
npaii», [IpaBun Oe3medyHoi eKcIulyartaiii eJIeKTPOYCTaHOBOK, a TaKOX 1HIINX
HOPMAaTHUBHO-TIPABOBUX aKTIB, IO 3a0€3MeuyroTh Oe3MeKy MpalliBHUKIB 3aTi3HUYHOTO

TPAHCIIOPTY.
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[IpakTryHa IiHHICTH POOOTH TOJATAE B TOMY, IO 3alpONOHOBAaHI PIllIEHHS
MOXYTb OyTH BUKOPHUCTaHI IPHU MPOEKTYBAHHI Ta BIPOBAKEHHI CUCTEM EJIIEKTPUYHOI
LEHTpali3alii Ha 1HIIMX 3aJ1i3HWYHUX CTAaHUIAX YKpaiHW, 110 MParHyTh 1HTErpyBaTH
BHUCOKOIIBUIKICHUM pyX. MojiepHi3allisi CHCTeMHU KepyBaHHS HaJlaCTh 3MOTH:

— 30UIBIIUTH MPOIMYCKHY CHPOMOXHICTh 3aJI3HUYHOT JUIBHUIN 3aBJISKU
aBTOMAaTH3allli MPOIIECiB Ta IiIBUIICHHIO MBHIKOCTI 00pOOKH MapIIPyTiB;

— TIABUIIUTH PiBEHb O€3MEKU pyXy MOi3/11B 32 paXyHOK BIIPOBAXKEHHSI Cy4YaCHUX
3ac001B JIIarHOCTHKHM, KOHTPOJIO Ta IIJIBUIIEHOI HAIIMHOCTI MIKPOIPOLIECOPHUX
CUCTEM;

~ 3MEHILIUTU eKCIUTyaTaliiiHl BUTpPaTH ULUISIXOM ONTHUMI3alii TEXHIYHOTO
00CIIyroByBaHHSI Ta 3MEHILICHHS KUJIBKOCTI B1JIMOB OOJIa{HAHHS;

— 3a0€3MeYnuTH CYMICHICTh 3 BHUMOT'aMH BHCOKOIIBHIKICHOTO pyXy, IO €
KPUTUYHO BAKIIMBUM JJIs1 MailOYTHHOT'O PO3BUTKY 3aJII3HUYHOI Mepexi YKpaiHu.

VYci mocTaBieHi 3amadli BUKOHAHI, a 3alpONOHOBAaHI TEXHIYHI PIMICHHS €
OOTpYHTOBAaHMMH Ta BIJMOBIIAIOTh CYYaCHUM TEHJCHIIISIM PO3BUTKY 3aJlI3HUYHOTO
TpaHCHopTy. Pe3ynbratl poOOTH MiATBEPKYIOTh MOXKIIUBICTh €(heKTUBHOI MOAEpHI3aIlil
1IcHY10401 1HGPACTPYKTYpH i MOTPEeO BUCOKOIIBUJIKICHOTO PyXY, IO BIJKPHUBAE HOBI

MNCPCIICKTUBU JIJIA pra.l.HCBKI/IX BaHiBHI/IIIB.
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