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PexBi3utu Hakasy MOH / Haka3y 3aKjazy:
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2. Zemskyi Denys R

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKoOBOi CHIENiaIbHOCTI: 275

Ha3Ba HayKoBOIi CcIeniaJbHOCTI: Tpancrnopt. TpaHCIOPTHI TEXHOJIOTIT (32 BUAamu)

T'anyss / ranysi 3HaHb!

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axHcCTy: 22-04-2021

CnenianbHICTD 32 OCBITOIO: EJIEKTPOTEXHIUHI CUCTEMY €JIEKTPOCTIOKMBAHHS

Micue po6oTH 34,00yBaya: [IHinpoBChKMIl HALIOHAIBHUIA YHIBEPCUTET 3aJ1i3HUYHOTO TPAHCIIOPTY iMeHi

akageMika B. JlazapsiHa

Kog, 3a €IPIIOY: 01116130
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dopma ByracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi creniaai3oBaHoOi BY€HOI pagu):. [1d 08.820.007

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: [IHINPOBCHKMIl HALIOHAILHMUIA YHIBEPCUTET 3aJli3HUYHOTO

TPaHCIIOPTY iMeHi akazeMika B. JlazapsHa
Kog, 3a €IPIIOY: 01116130

Micuesnaxo,zm(emm: ByJ. JlazapsHa, 6yz. 2, M. JlHinpo, JHinposcekuii p-H., [JHinponeTpoBchKa 0611., 49010,
Ykpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: J[HINMPOBCHKMII HAIliOHALHUT YHIBEPCUTET 3aJli3HUIHOTO
TPaAHCIIOPTY iMeHi akazemika B. JlazapsiHa

Kog, 3a €IPIIOY: 01116130

Micue3HaxoaKeHHS: ByJ. JlazapsHa, 6yz. 2, M. JlHinpo, JHinposcekuii p-H., [JHinponeTpoBchKa 0611., 49010,
Ykpaina

dopma BiracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
Mosga guceprTariii:
Koau TeMaTHYHHUX PyOPHK: 73.29.71

Tema guceprarii:
1. TligBuieHHs €(pEKTUBHOCTI IEpejadi €JIEKTPOEHEePrii AJ1s1 HETSITOBUX CIIOXKMBAUiB €JIeKTPUQIKOBAHUX 3a/1i3HULb

3MIHHOTO CTPyMY

2. Increasing electricity transmission efficiency for non-traction consumers of alternating current railways

Pedepar:

1. AkTyasnbHicTh 06paHOi TeMU 06YMOBJIEHA ITpobeMaMy e(pEeKTUBHOTO BUKOPUCTAaHHSI €HePreTUYHUX PECYPCiB Ta
3a0e3ne4eHHs HallilHOCTi po60TH 00J1alHaHHS. B eJleKTpoeHepreTulli OGHUM i3 CIOCO6iB BUPILIEHHS BKa3aHUX
Ipo6JieM € 3HIKEHHS TEXHOJIOTTYHMX BTPAT €JIeKTPOeHePrii Ta 3abe3ledyeHHs eJIeKTPOMarHiTHOI CyMiCHOCTI
[IPaLIOI0YUX MIPUCTPOIB. EJIEKTPOPYXOMUI CKIIA[L 3a/Ii3HULLL 3MIHHOTO CTPYMY € MOTYKHUM HEJIiHINHUM
CIIOXKMBA4Y€EM, 110 YMHUATh aCHMETPYIOUMH BILJIMB Ha TPUQA3Hi MepeXi Ta FeHepye BUIIi TAPMOHIKHU 10 CUCTEM
30BHIIIHBOTO T HETSITOBOTO €JIEKTPOIIOCTaYaHHs1. Y HAlripIIMX eJIeKTPOMAarHiTHUX yMOBax nepedyBae 06s1aIHaHHS

HETSITOBUX CIIOKMBAYIB, 10 OTPUMYVIOTh >KABJIEHHS Bill €JIEKTPAYHOI MEPEXKi, CKIIaJJ0BOK YaCTHUHOIO SIKOi €



raJibBaHiqHO 3B’sI3aHa i3 TATOBOIO MEPEXKEIO JIiHis, sKa BimoMa mifg Ha3Bo1o «1Ba TpoBoau-peiika» (AITP). IIpnynHo0
IIbOTO € XapakTepHe 14 jiHii [P noenHaHHS KOHAYKTUBHOTO Ta MOJILOBOTO BIVIUBY TATOBOI MEPEXKi 3aJli3HULI
3MiHHOTO CTPyMy, 110 IPU3BOAUTD 1O 3MEHIIEHHS e(EeKTUBHOCTI NIepeavi eJIeKTPUYHOI eHeprii IpueHaHUM
crioxxuBadam. Kpim Toro, yepes pi3Hi criocobu nigKaou4eHHs! CYMDKHUX MiJICTaHLiN 0 JXUBJISTI0i MEPEXi,
HEMOJKJIMBO 326€3M1eYNTH IBOCTOPOHHE >KMBJIEHHS Tprda3HOro HaBaHTaKeHHS Bif jtiHif JAT1P, mo 1ogaTkoBo
30i/1blIly€e BTPATU €J1IeKTPOeHePrii Ipy nepejadi. 3aranbHa nosxuHa JiHii AP B Vkpaini - 4 Tuc. kM, mo cknagae 80
% BiJ, IOB—>KUHM €JIEKTPUPIKOBaHMX 3MIHHUM CTPYMOM 3aili3Hullp. lllopiynuil o6csr nepenaxoi aidismu JITP
€JIEKTPOEHePrii CTAaHOBUTb 6J113bKO 250 MJIH. KBT.rog, mo ckiagae 61u3bko 30 % Bif 3araynbHOi eseKTpoeHeprii
NepenaHoi CIIOKMUBAYaM, SIKi )KUBJIATHCS Bif Mepex 3ami3Hulli. PiyHi BTpaTu e1eKTpOeHePrii 3HaXOAsThCS HA PiBHI 6
MJIH. KBT'roz. Hecumerpist Hanpyru B jiHisix JT1P nocsrae 3Havess 7,5...10,6 %, a HecuHycoigHicTb — 8,5...12,7 %,
npotu 4 % Ta 8 % BiANOBIOHO Yy iHIIKX JIiHIIX HETATOBOIO €JIEKTPOIIOCTaYaHH. BpaxoByl04M PO3MOBCIOIKEHICTD
ninii ATTP Ha 3ami3HULAXK 3MIHHOTO CTPYMY Ta BU3HAUYEHI BUIlle iX HEJOJIiKY, 06'€KTOM [TOCIIiIKEHHSI 0OpaHOo IIPoLec
repenavi eJIeKTPOeHePrii JIiHisIMY, 1[0 TaJbBaHIYHO 3B’13aHi i3 TATOBOIO Mepekero. [IpegMeToM IOCTiIsKeHHS €
BTPaTHU €JIEKTPOEHEPTii, IOKa3HUKN HECMMETPIl Ta HECMHYCOINHOCTI HAIIPYIU Y JIiHiAX HETATOBOTO
€JIEKTPOIIOCTaYaHHs HAIPyroio 27,5 KB. BiANOBinHO METOI0 JOCHiIKEHHS € 3MEHIIEHHS BTPAT Ta MiJBULIECHHS
SIKOCTi eJIEKTPUYHOI eHeprii Ipu ii mepenadi JiHiIMM HETATOBOTO €JIEKTPOINIOCTAaYaHHS, SIKi TaJIbBaHIYHO 3B's13aHi

yepes3 peKoBY KOJIiIO 3 TATOBOIO MepesKelo

2. The relevance of the topic is due to the problems of efficient use energy resources and ensuring reliability of the
equipment. In the power industry, one of the ways to solve these problems are to losses of electricity and ensure
electromagnetic compatibility of devices. The electric rolling stock of AC railways are a powerful non-linear
consumer, which has an asymmetric effect on three-phase networks and generates higher harmonics to external
and non-traction power supply systems. Equipment of non-traction consumers supplying from the line, which is
galvanically connected to the traction network, also known as, the “two wire-rail” line or TWR line, are in the worst
electromagnetic conditions. Reducing the efficiency of electric power transmission to consumers in the concept of
electromagnetic compatibility occurs through a combination of conductive and field effects on the TWR line.
Addition, in most cases, it is not possible to provide bilateral power supply from the TWR lines that increases the
loss of electricity when it is transmitted by the line. The values of the voltage unbalance indicator and total
harmonic distortion in the TWR lines are 7,5... 10,6 % and 8.5 ... 12,7 % but these rates are limited to 4 % (voltage
unbalance) and 8 % (total harmonic distortion) in other non-traction power supply lines. Annua losses are 6 million
kWh in TWR lines of Uralian railways. The total length of TWR lines in Ukraine is 4 thousand km, which is 80 % of
the length of AC Railways. The annual volume of transmitted TWR lines is about 250 million kW.h. Due to the
proliferation of DWP lines by AC railways and the disadvantages identified above, object of study is the process of
transmission of electricity by lines galvanically connected to the traction network. The subject of the study is the
efficiency of electricity supply, which is meant the transmission of electricity with the lowest losses and the
deterioration of its quality. Accordingly, the purpose is to increase the transmission electricity efficiency by lines
that are galvanically connected to the traction network.
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JoparkoBa indopmamnist:
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