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AmHoraris

bakanaBpchka KBamidikariiiHa poOoTa Ha 3100yTTsS CTymeHs OakajgaBp 3a
cnemianbHicTIO 151 ABTOMaru3aiiisi Ta KOMIT IOTEPHO — 1HTETPOBaHI TEXHOJIOTI] HA TEMY
BnpoBamkeHHss Ha mpoMikHIN cTaHIii «E» MIKpONpoLecopHOi >KUBHIBHOI YCTaHOBKHU
€JCKTPUYHOI IEeHTpami3amii. YKpalHChKUH JIepKaBHUH YHIBEPCUTET 3aJliI3HUYHOIO
TpaHCopTy, Kadeapa «ABTOMaTHKa Ta KOMIT IOTEPHE TEJICKEPYyBaHHS PYXOM TMOi3IIB» —
XapkiB, 2025 pik, 80 apkymriiB MOSCHIOBAJIbHOI 3alUCKH, MICTUTh 23 Tabmuii ta 12
PHUCYHKIB, CIIMCOK BUKOPUCTAHUX JKEPe MICTUTh 3 43 HaliMeHyBaHHsI Ta J[Ba I0/IaTKH.

bakamaBpchka kBamiikariiiHa poOOTa MPUCBSIYCHA JOCIHIHKECHHIO HEOOX1THOCTI
MOJIepHi3allli JKUBWIbHOI yCTaHOBKM cTaHlii «E» Ta aHamizy cy4acHHUX CHCTEM
CJIEKTPOXKUBJICHHS. Y Hil MOSICHIOETHCS, YOMY OHOBJICHHS OONagHAHHS € BAXKJIMBUM IS
MiBUIIEHHS €(DEKTUBHOCTI, HAAIMHOCTI Ta O0e3nepeOiiiHoT poOOTH CTaHIIi].

Ha ocHoBi morpe® cTaHIlli MPOBOAUTHCS NETAIBHUNA PO3PAXyHOK MOTY>KHOCTI
KUBUJIHOT yCTaHOBKHM, MO0 3a0e3neunTH cTabulbHE Ta Oe3nepediilHe MocTavyaHHs
€JICKTPOCHEPrii HaBITh y MIKOBI HaBaHTaxeHHS. KpiM TOro, po3poOiseTbes CTPYKTypHA
cxema, sika Ha0UHO TIOKa3ye 3B’SI3KM MK OCHOBHUMH KOMITOHEHTaMH CUCTEMH >KMBHIbHOL
YCTAHOBKH Ta PO3KPHUBAE iXHIO POJIb Y MIATPUMIIL HATIHHOTO €JIEKTPOXKUBIICHHS.

[{s cxema crpoInye po3yMiHHSI TOTO, SIK KOXKEH €JIEMEHT — BiJl JKepea eHeprii 1o
PO3MOALTBINX MPUCTPOIB — CIIPHUSE CTAOUIbHIN 1 371ar0KeH1l poOOT1 CTaHIIli, MIHIMI3YIOUU
pU3UKH 3007B.

PoGota cmpsiMoBaHa Ha CTBOpPEHHS MPAKTUYHOI OCHOBH ISl BIOCKOHAJICHHS
€JIEKTPOIOCTa4aHHs CTaHIi1 «E» NUIsIXoM BIIPOBaXKEHHS Cy4YaCHUX TEXHOJIOT1H 1 MAXO1B,
IO BIAMOBIIAIOTh AaKTyaJlbHUM CTaHJapTamM Yy ramy3l eHepretuku. lle Bkirouae
BUKOPUCTAHHS €HEProe(EeKTUBHUX pIIIEHb, HOBITHHOTO OOJaJHAHHA Ta METOMIB, Kl
1IBUINYIOTh HATIHMHICTD 1 EKOHOMIYHICTh CUCTEMHU. TaKUM YUHOM, JOCTIKEHHS ITPOIIOHYE
KOHKPETHI1 KPOKH JIJIsl MOZIEpHIi3allii, 10 MOXYTh OyTH 3aCTOCOBaH1 Ha MPaKTHIII.

KJIFOUOBI CJIOBA: MOJIEPHIZAILIIS; )KUBUJIbBHA YCTAHOBKA; CTAHLILA
«Ey»; EJIEKTPOXXHMBJIEHHST; CYYACHI CUCTEMU; EOEKTHUBHICTh; HAJIMHICTH;
AHAJII3; ITOTYXHICTb; PO3PAXYHOK; CTABIJIbHICTbh; CTPYKTYPHA CXEMA;
KOMIIOHEHTH; EJIEKTPOITOCTAYAHHAI, TEXHOJIOI'IL; OHOBJIEHHA;
CUCTEMA; EHEPT'ETUKA; ITPAKTUYHICTbh; CTAHIAPTU.




Abstract
Bachelor’s Thesis for the Degree of Bachelor in Specialty 151 Automation and Computer-
Integrated Technologies, titled Implementation of a Microprocessor-Based Power Supply
System for Electric Centralization at Intermediate Station “E”. Ukrainian State University of
Railway Transport, Department of Automation and Computerized Train Control, Kharkiv,
2025. The explanatory note consists of 80 pages, including 23 tables, 12 figures, a reference

list with 43 sources, and two appendices.

The thesis is dedicated to studying the need for modernizing the power supply system at
Station “E” and analyzing contemporary electrical power systems. It explains the importance
lof upgrading equipment to enhance the efficiency, reliability, and uninterrupted operation of

the station.

Based on the station’s requirements, a detailed calculation of the power supply system’s
[capacity is conducted to ensure stable and continuous electricity supply, even during peak
loads. Additionally, a structural diagram is developed, clearly illustrating the connections
[between the main components of the power supply system and highlighting their roles in

maintaining reliable electricity provision.

This diagram simplifies the understanding of how each element—from power sources to
|distribution devices—contributes to the station’s stable and coordinated operation,

minimizing the risk of failures.

The work aims to establish a practical foundation for improving the power supply system
at Station “E” through the implementation of modern technologies and approaches that align
with current industry standards in energy. This includes the use of energy-efficient solutions,
advanced equipment, and methods to enhance the system’s reliability and cost-effectiveness.

Thus, the study proposes specific, practical steps for modernization.

Keywords: MODERNIZATION; POWER SUPPLY SYSTEM; STATION “E”;
ELECTRICAL POWER; CONTEMPORARY SYSTEMS; EFFICIENCY; RELIABILITY;
ANALYSIS; POWER CALCULATION; STABILITY; STRUCTURAL DIAGRAM;
|[COMPONENTS; ELECTRICITY SUPPLY; TECHNOLOGIES; UPGRADING; SYSTEM,;
ENERGY; PRACTICALITY; STANDARDS.
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Beryn

CydacHuil CBIT HEMOXJIMBO YSBUTH 0€3 TEXHOJIOTIM, SIKI CTalM KIIOYOBUM
eIeMEeHTOM y BCixX cepax Hamoro XuTTsa. OmHi€ro 3 Takux cdep € 3ali3HUIHHHA
TPAHCIOPT, 3HAYEHHs SIKOTO 3pOCTAae B yMOBax DnoOaiizaiii Ta pO3UIMPEHHS
MDKHApOAHMX 3B’s3KiB. Llg ramy3p, sk 1 OaraTto 1HIIMX, 3a3HA€ CYTTEBHUX
TpaHcdopMaIliil 3aBAsSKY 1IHTErpalii IHHOBAIIHUX pillleHb. ABTOMAaTH3allisd BiAIrpae
BaXXJIMBY pOJIb Y 3MEHIIEHHI PU3UKIB, OB’ SI3aHUX 13 JIIOACHBKUMH MOMMIIKAMHU, SIKI
MOXYTh CTaTW MPUYUHOIO aBapiiHUX cUTyaliid. TakuM YnHOM, 3aJli3HUYHA CHCTEMa
aKTUBHO BJIOCKOHAJIIOETHCSI 32 PaXyHOK BHUKOPHCTAHHS IE€PEIOBUX TEXHOJOTIH,
30KpeMa THX, 1110 0a3yI0Thecsl Ha MiKporipoluecopax. Lle cripusie miaBuieHHI0 Oe3neKku
Ta MPOIYKTUBHOCTI, 1[0 MA€ BEJIMKE 3HAUCHHS JJIsI CYCIILCTBA ChOTOHI [2].

AKTyaJlbHICTh OOpaHO1 TEMU MOSICHIOETHCS TUM, 1110 OHOBJICHHS €HEPreTUYHUX
CUCTEM CHPHSIE MOKPALIEHHIO (DYHKIIIOHYBAaHHS 3aJI1I3HUYHOTO TPAHCIIOPTY, TApaHTY€
O€3MEeYHMI PyX MOI3/1B 1 1I03BOJISIE CKOPOTUTH BUTPATH HA iXHE yTpuMaHHs. [l 1i
peasizaiiii Oy/ie MPOBEICHO OIIHKY ICHYIOYOTO CTaHy 00JIa/IHaHHS, BUSBIEHO OCHOBHI
HE/IONMIKM Ta 3alpolOHOBAHO MUIAXM X YCYHEHHS, a TakoX CGHOpMYIhOBaHO
MPAKTUYHI PIIIEHHS JUTIsl MOACPHi3allli.

[{s poboTa Mae Ha MeTI COPUATH MIABUIICHHIO €()EKTUBHOCTI 3aJII3HUYHOTO
TPAHCIIOPTY Yepe3 BMIPOBAKEHHSI HOBITHIX TEXHOJOTIUHMX TMIAXOMAIB, SIK1 37aTHI
ONTUMIi3yBaTH IIPOLECH Ta IOKPAIIMTU 3araibHy MPOAYyKTUBHICTh CHCTEMHM. Ii
pe3ybTaTH MOXYTh CTAaTH BaXJIMBUM BHECKOM y PO3BHUTOK Tajiy3i, MPOTOHYIOUH
MPaKTUYHI PIIICHHS JJIs1 MBUILECHHS HAAIAHOCTI Ta €KOHOMIYHOCTI 3aJlI3HUYHUX
nepeBe3eHb. JloCHiPKeHHsT 30cepekKeHe Ha BJOCKOHAJIEHHI KIFOUOBHUX TEXHIUHUX
aCIeKTiB, N[0 BIUIMBAIOTh Ha CTAOUIBHICTH pOOOTHM TPAHCIOPTY B YyMOBax
3pOCTa0YOr0 HABAaHTAXKEHHS Ta CKJIAJHUX EKCIUTyaTaliiHnX BUMOT. OTprUMaHi JaHi
Ta pekoMeHAallii OyayTh LIHHUMU JJIs1 PaxiBIliB, sIKI IPALIOIOTH Y cepl 3aTI3HUYHUX
nepeBe3eHb 1 MparHyTh BIPOBAHKYBATH CyYacH1 1HHOBAILli, aJanTylO4yu ixX 0

peanpHUX MOTped iHppacTpykTypH [2].
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BucHoskn

Y mpoueci aHanmizy HOBITHIX EHEPreTMYHUX EJIEKTPOKMBUIBHUX PIllIEHb
3’scyBasiocs, 110 eHeprocucreMa craniii «E» morpeOye OHOBIEHHS IS M1ABUILIEHHS
il MPOAYKTUBHOCTI Ta CTabLIbHOCTI. MeTO0 ILOT0 JOCHIKCHHS OyJI0 BU3HAYCHHS
IUIAXIB yAOCKOHAJIEHHS! (DYHKI[IOHYBaHHS €JIEKTPOKUBUIHLHOTO KoMIUIekcy. OiiHka
0ocoONMMBOCTE 00’€KTa, IO MiJUIsITa€ OHOBJIEHHIO, Ta BHUBYCHHS HAasIBHUX
€HEeproCcUcTeM JT03BOJMIH C(HOPMYITIOBATH OCHOBHI KPUTEPIi 10 Cy4YaCHUX YCTaHOBOK
KUBJECHHS. JlOCHIDKEHHSI OXOMWJIO PETENbHUM PO3MISL] TEXHIYHUX MapaMmeTpiB
00’ekTa ¥ OIS aKTyaJbHUX HANpsMIB PO3BUTKY €HEPreTMYHUX TexHosorii. Ha
OCHOBI OTPUMaHMUX JaHUX OOIPYHTOBAaHO NOTPeOy B OHOBIIEHHI E€HEPIETUYHOIO
oOmagHaHHs, BPaXOBYIOUM CTaH CHUCTEMH Ta Cy4yacHI CTaHAApTH. 3alpONOHOBAHO
IUIaH Jifl JIsl BOPOBAKEHHS HOBOI eHeprocuctemMu cTaHiii «E», Bkiodaroun
pPO3pOOKYy 1 CTPYKTYpHUX 1 (PYHKIIOHAJIbHHMX CXEM 3 YpaxXyBaHHSM BUSBICHHX
HeAoMNiKiB, moTped 1 cneuu@iku (QyHKIIOHyBaHHA cTaHuli. Ilpu npoexTyBaHHI
EHEeProCUCTEMU OCOOJIMBY yBary IMPHUIAUICHO AacleKkTaM Oe3leKd Iij dvac il
0OCITyTOBYBaHHS, IO € KPUTUYHO BAXJIMBUM JIsI TAKKX PO3poOoK. byno cTBopeHo
BIJIMTOBI/THI HACTAHOBH 3 OE3IEKH Ta Mepe0aueHO HAJICKHY 1JTOTOBKY MPAIliBHUKIB.
AHai3 notped y MOTYKHOCTI, BKJIFOYHO 3 OILIIHKOK CIOKHMBAHHS CBITIODOPHUX
JaMII, CTPIIOYHUX EJEKTPONPHUBOMIB 1 PEUKOBHX KUI, JOTOMIT YCTaHOBUTHU
ONTHUMAaJIbHI XapAaKTEPUCTUKH HOBOi CUCTEMHU. BH3Haue€HO eHepreThyHl MoTpedu
KOXKHOTO €JIeMEHTa Ta 3arajbHy TMOTYXHICTh KOMIUIEKCY. 3a TiJACyMKaMu
IIPOBEICHOTO JTOCIIHKEHHS C(hOPMYIIbOBAHO JETAIbHI PEKOMEHAAIIIT 111 OHOBJICHHS
€HEepPreTHYHOro oOJaJHAHHS MIKPOIMPOIECOPHOI HEeHTpami3amii craHmii  «E».
Peanizariss mux mpomnos3uiiii COpUATAME 3HAYHOMY MiABUIIECHHIO MPOMAYKTHBHOCTI,
HAJIAHOCTI Ta CTa0LIBLHOCTI pOOOTHM BCi€l CHCTEMH. 3ampoIlOHOBAaHI 3aXOAH
BKJIFOYAIOTh KOHKPETHI TEXHIYHI pIIIEHHs, CHOPSIMOBaHI Ha MOJEPHI3AII0
oOnaZiHaHHS, a TAKOXK YITKUU IJIaH BOPOBAHKEHHS, KUl BpPaxOBYe€ OCOOJIMBOCTI
iHppacTpykrypu cranmii. OkpiM TOro, mependadyaeTbCss BUKOPUCTAHHS CYyYaCHUX
MIKPOIIPOLIECOPHUX TEXHOJIOTIHM AJi1 onTuMizalii (PyHKIIOHYBaHHS €HEProCUCTEMHU
ctanuli «E», 1mo 103BONIUTH MOKpaUIUTH 1i €()EeKTUBHICTh, 3HU3UTH BUTpATH Ha
oOcnmyroByBaHHs Ta 3a0e3meunTd Oe3mepebiiiHy poOOTy B JIOBITOCTPOKOBIM

NEPCIEKTHUBI.
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