O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHI HOMeP: 0419U002093
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 12-04-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Tumoxin Oznexkcangp BikropoBry

2. Tymokhin Oleksandr V.

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniaJIbHOCTI: 05.14.02

Ha3Ba HayKOBOIi CIleNiaJIbHOCTI: Esexrpuyni crauii, Mepexi i cucremu

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jata 3axHcTy: 09-04-2019

CnenianbHICTD 32 OCBITOX0: CrcTeMM yNpaBliHHA BAPOGHUIITBOM i PO3IIO/IJIOM €JIEKTPOEHEPTii

Micue po6otu 3,qo6yBaqa: HanjionasnpHui TeXHIYHUI YHIBEPCUTET YKpaiHU "KniBCbKUM MO TEXHIYHUN

iHcTuTyT imeHi Irops Cikopcbkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt [Tepemoru, 37, kopmyc 1, M. KuiB, KuiBceka 061., 03056, Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CleliaJai30BaHOi BY€HOI pagu): K 26.002.06

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuHuil yHiBepeuTeT Ykpainu "KuiBchKuit

MOJITEXHIYHUI IHCTUTYT iMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxoa KeHHS: npocrekt [lepemoru, 37, kopryc 1, M. Kui, Kuicbka 061., 03056, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0CO0M: HarionanbHuil TexHiuHMi yHiBepcuTeT YKpainu "KuiBchKuii

MOJIITEXHIYHM IHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt [Tepemoru, 37, kopmyc 1, M. KuiB, KuiBceka 061, 03056, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 44

Tema guceprauii:
1. Inpopmaniiine 3abe3reyeHHs] CUCTEM KePyBaHHS eJIeKTPUYHUMU MepeXkaMu Ha OCHOBI Ilepeadi

IIXPOKOIIOJIOCHUX curHaiis 1o PEM 0,4...10 kB

2. Information support of electric networks control systems on the basis of broadband signals transmission by
distributive electrical networks 0,4...10 kV

Pedepar:

1. Inceprauist Ha 3000YTTSI HAYKOBOT'O CTYIIEHS KaHJWAaTa TEXHIYHUX HayK 3a creujanbHicTio 05.14.02 - enexkTpuyHi
cTaHLii, Mepexi i cucremu. — HaujioHasibHUM TEXHIYHUI YHIBEPCUTET YKpaiHU «KUiBCbKUM MOJITEXHIYHUN iHCTUTYT
imeni Irops Cikopcekoro». — Kuis, 2018. [luceprauniiHa po60oTa NpUCBsY€HA BUPILIEHHIO HAYKOBO-TIPAKTUYHOI
3aaui nigsuineHHs epeKkTuBHOCTI iHdopMaliiiHOro 3abe3neyeHHs cucteM kepyBaHHs PEM 0,4...10 kB B ymoBax
BIIPOBAJPKEHHS TexHOoJorii SmartGrid msxomM BUKOPUCTaHHS €JIEKTPUYHUX MEPEX [1JIs Iepeayi
IIMPOKOIIOJIOCHUX CUTHAJIB 3 IOKPALEHUMU XapaKTE€PUCTUKAaMU. B po60Ti 06rpyHTOBaHO 3pOCTaHHS BUMOT [0
cucreM iHpopmauiitHoi B3aemozii CK PEM B ymoBax BIpoOBa/iKE€HHs TeXHOJIOTiH SmartGrid. 3anpornoHOBaHO METOZ,

BrockoHasneHHs IITC msxoM JonaTKOBOro IIEpeTBOPEHHSI CUTHAMY 3a AorioMoron Wave-BeiiBieT QyHKIi, 1o



IaJ10 3MOTY MiIBAIMUTYU €(EKTUBHICTh BUKOPUCTAHHS 4aCTOTHOrO Aianasony PEM g nepegadi HITIC.
3anpornoHOBaHO MeTOoJ, eKcllepruMeHTanbHoro BuMiptosanHs ®UX PEM nix Hanpyroio Ha OCHOBI Ilepeadi
3¢azoBaHux curuaiis no PEM Ta BumiproBaHHs po36iKHOCTI (a3 Mi>k HUMHU Ha CTOPOHi npuiiomy. [IpoBesieHO
€KCIIEPUMEHTAJIbHE TOCIiIKEHHS YaCTOTHUX XapakKTepUCTUK TUIoBUX PEM 0,4...10 KB YKkpaiHu. 3anponoHoBaHO
BUKOPUCTAHHS YUCEJILHOTO PO3B'SI3Ky METOIOM CKiHUE€HHUX €JIEMEHTIB piBHSIHb MaKCBeJIa [1J11 IPOCTOPOBUX
mozeneit enemeHTiB PEM Ta nepeBipeHo [paBUbHICTh OTPUMAaHUX pPe3yJbTaTiB. PO3po6seHo esleMeHTH 3ac00iB
nepenayi inpopmauiiinux curtanis no PEM 0,4...10 kB sk cknanosi cuctreMu iHpopMaliiHoro 3a6e3neyenHss CK
PEM i3 BUKOPUCTaHHSIM 3alIPOIIOHOBAaHUX METOJiB Ta MiAXOiB, sIKi BUIIpoOyBaHo B ymoBax PEM 0,4...10 kB, mo
IO3BOJIMJIO BUPIMINTH HOBI 3ama4i iHpopmariiiHoro 3abe3nedeHHs CK PEM B yMoBax BIPOBAI’K€HHS TEXHOJIOTIN
SmartGrid.

2. The thesis submitted in fulfilment of the Candidate of Engineering Science (PhD) degree in technical sciences on
specialty 05.14.02 - «Power stations, networks and systems» (141 Power engineering, electrical engineering and
electromechanics). - National Technical University of Ukraine «Igor Sikorsky Kyiv Polytechnic Institute», Kyiv,
2019. The dissertation is devoted to the solution of the scientific and practical task of information provision
efficiency increasing for distributive electrical networks (DEN) 0,4...10 kV control systems (CS) in conditions of
SmartGrid technologies introduction by using electric networks for broadband signals with improved
characteristics transmission. In dissertation was analyzes distributive electrical networks of Ukraine as a control
object. It is established that the current trends in the development of DEN CS in conditions of increasing the
number of RES and other objects of distributed generation, as well as increasing the requirements to the quality of
electricity supply to consumers, necessitates the solution of new management tasks that require the appropriate
information provision of the CS. The analysis showed that due to the coincidence of the topology of the DEN with
the topology of the DEN CS information flows, as well as on the technical and economic indicators, it is expedient
to construct information support systems using of the DEN 0.4...10 kV as a medium for information signals
transmission. On the basis of the analysis of existing methods and means of signals transmission by DEN, it was
found that it is expedient to use of spread spectrum (SS) signals as information signals for transmitting by DEN
0.4...10kV, which, in contrast to the existing signals, allows multichannel signal transmission, increase speed and
noise immunity. But the limited frequency bandwidth that is suitable for transmitting signals by DEN requires the
further development of the approaches to the formation of SS signals to the transmission conditions of the DEN
0.4...10kV. The analysis of the signals used for the transmission of DEN in the DEN CS information systems,
including classical narrowband signals and modern wideband signals, was conducted. In the spectra of signals for
transmission by DEN, obtained by classical methods, 90% of the signal energy lies within the first spectrum tab.
The rest of the energy is lost, which leads to distortion of the signal. In order to reduce the part of the energy that
goes beyond the first tab, a new method is proposed, which is to further signal transform using a Wave-wavelet
function, which allowed to focus power of the signal in the band of transmission and to increase the efficiency of
using frequency band when transmitting SS signals by DEN. A new method was proposed for the investigation of
the phase-frequency characteristics that allows to research phase-frequency characteristics of DEN in the
remoteness of transmission and reception points. The developed method is based on the principle of measuring
the relative phase shift between signals transmitted at different frequencies, which are phased at the transmission
side. It allows to determine the phase shift for discrete values of frequencies between frequencies that differ in
two from each other in relation to the selected initial frequency and allows to obtain a relative phase-frequency
characteristics of DEN. An analysis of the approximate methods of DEN calculating as a medium of signal
transmission has shown that they are based on the presented HF paths by DEN by two characteristics: the signal
damping and the characteristic resistance of the path, which is not enough to evaluate the SS signal propagation
process by DEN. The exact method of calculating DEN as a medium for transmitting signals is a method based on
DEN elements representation as lines with distributed parameters, but the use of this method is hindered by DEN
elements parameters lack. To solve the problem of DEN elements parameters determining is proposed to use the
numerical solution of Maxwell equations by finite element method for DEN elements spatial models and verify the
correctness of obtained results.



Jep>kaBHHHM peecTpauiiiHuii Homep [iP:

IIpiopuTeTHHH HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHu# NpiopHTETHHUI HAIIPSIM iHHOBaLLiHHOI AiSJILHOCTI:
IlizcyMKu JOCIiAKEHHS:

ITy6ostikamii:

HaykoBa (HayKOBO-TE€XHiYHa) MPOAYKILis:
ConiasibHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHS pe3yJIbTaTiB AHCEpTalii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHHUKIB (KOHCYJIbTaHTA)

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Anpynbcbkuit Onexkcannp CraHiciaBoBUY

2. Yandulskyy Oleksandr S.

KBasigikamis: 1. T. 1., 05.14.02
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indopmamist:

IloBHe HallMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasstiHHS:

Imentudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im'a Ilo-6aTbKOBI:

1. Kynuk Bosogumup Bonogyumuposuy

2. Kulyk Volodymyr V.
KBasidikamis: n. 1. 1., 05.14.02
InenTudgikarop ORCID ID: He 3acrocosyerbcs

JoparkoBa iHpopmamist:



TloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's I1o-6aThbKOBI:
1. Tpau Irop BacuinboBuy

2. Trach Igor V.

KBasmigikamis: . 1. 1., 05.14.02
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocosyerbcs

PeuenseHTu

VIII. 3aKkJIr04Hi BiZoMOCTi
BiiacHe IIpizBuie Im's ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI
roJIOBYIOYOro0 Ha 3acigaHHi
BignoBigasibHHUI 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI

SAupynsceknit Onexcanap CtaHiciaBoOBAY

Kocrepes MukoJia Bonogyumuposuy

IOpuenko T.A.



