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

iHcTuTyT imeHi Irops Cikopcbkoro”
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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

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuyHuil yHiBepeuteT Ykpainm "KuiBchKuit

MOJITEXHIYHUI IHCTUTYT iMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

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

Cdepa ynpaBitiHHS: MinictrepcTBo ocBiTH i HayKu YKpainu

InenTudgikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TemaTHYHHUX PyOpPHK: 44

Tema gucepranii:
1. IHpopmariiiiHe 3ab6e3l1eUYeHHs CUCTEM KEPYBaHHs €JIEKTPUYHUMU MEPEXXaMu Ha OCHOBI Ilepeadi

IIXPOKOINOJIOCHUX curHalis 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. Inceprariist Ha 3M06YTTSI HAYKOBOTO CTYIEHs KaHAUAaTa TEXHIYHUX HayK 3a creljanbHicTio 05.14.02 - enexTpuyHi
cTaHLii, Mepexi i cucremu. — HallionasibHUNM TEXHIYHUY YHIBEPCUTET YKpaiHU «KUIBCbKUM MOMITEXHIYHUN iIHCTUTYT
imeni Irops Cikopcbkoro». — Kuis, 2018. [lncepTaniiiHa po60Ta npucBsideHa BUPILIEHHI0 HAYKOBO-TIPAKTUYHOI
3a/iaui nigBuIneHHs epeKTUBHOCTI iHpopMalifiHoro 3abe3neyeHHs cucteM kepyBaHHsi PEM 0,4...10 kB B ymoBax

BIIPOBA>KEHHS TeXHOJI0ri SmartGrid IIsIXoM BUKOPUCTAHHS €JIEKTPUYHNX MEPEX AJIs Nepenadi



IIMPOKOMOJIOCHUX CUTHAJIB 3 TIOKPAIleHUMU XapaKTePUCTUKaMU. B po6oTi 06rpyHTOBaHO 3pOCTAHHSI BUMOT J10
cucreM iHpopmaritiHoi B3aemozii CK PEM B ymoBax BIpoBaIpKeHHs TeXHOJIOTiN SmartGrid. 3arpornoHoBaHO METO],
BpockoHasneHHs IITC msxoM JonaTKOBOro IIEPETBOPEHHS CUTHAMY 3a AoroMoro Wave-BeliBieT QyHKIii, 1o
IaJI0 3MOTY MiIBAIMUTH €(EKTUBHICTh BUKOPUCTAHHS 4aCTOTHOrO Aianasony PEM g nepepnaudi HITIC.
3anponoHOBaHO METOJ, €KCIIEPUMEHTaNIbHOrO BUMiproBaHHs OUX PEM nin Hanpyrorwo Ha OCHOBI nepeaadi
3¢azoBaHux curnaiis no PEM Ta BumiproBaHHs po306iKHOCTI (a3 Mixk HUMHU Ha CTOPOHI nnputiomy. [IpoBenieHoO
€KCIIEPUMEHTAJIbHE TOCIIIKEHHS YaCTOTHUX XapakKTepUCTUK TUIoBux PEM 0,4...10 KB YKkpaiHu. 3aniporioHOBaHO
BUKOPUCTAHHS YUCEJIbHOTO PO3B’SI3Ky METOIOM CKiHUE€HHUX €JIEMEHTIB piBHSIHb MaKCBeJIa 1J1s IPOCTOPOBUX
Mogerieil ennemeHTiB PEM Ta nepeBipeHO NpaBUIbHICTh OTPUMAHUX pe3ysbTaTiB. PO3p0o6ieHo eleMeHTH 3aCc0o0iB
nepenadi inpopmauilinux curxanis no PEM 0,4...10 kB sk cknanosi cucteMu iHpopMalifiHoro 3a6e3neyenHs: CK
PEM i3 BUKOPUCTaHHSIM 3alIPOIIOHOBAHUX METOJiB Ta MiAXOiB, sIKi BUIIpodyBaHo B ymoBax PEM 0,4...10 kB, mo
IO3BOJIMJIO BUPIMINTHY HOBI 3aa4i iHpopmarniriHoro 3abe3nedeHHs CK PEM B yMoBax BIPOBAIK€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.
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