O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI
Jep>kaBHHH 00J1iKOBHI HOMep: 0825U003715
Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peectpauii: 16-09-2025

Craryc: 3amaHoBana

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Togopos Osner BonoguMupoBuy

2. Oleg Todorov

KBasmigikamis:

InenTudikarop ORCHID ID: 0000-0001-5703-6790

Bupg, pucepranii: nokrop dinocodii

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKOBOi cHeniaJIbHOCTI: 141

Ha3Ba HayKoOBOIi CIIeIiaIbHOCTI: EjleKTpoeHepreTyKa, €lEKTPOTEXHIKA Ta EJIEKTPOMEXaHIKa
lanyss / ralesi 3HaHb. €JIEKTPUYHA iHXKeHepis

OcCBiTHBO-HAayKOBa Mporpama 3i CreniaJbHOCTI: EnekTpoeHepreTnka, eJ1€eKTpOTEXHIKa Ta

€JIEKTPOMeEXaHiKa
JlaTa 3axucCTy.

CIIeI.liaJII:HiCTb 3a OCBITOIO: crieniaict, 172 TenexkomyHikanii Ta pagiorexsika, OIl TesrekomyHikarii, iHkeHep

JIiHIMHUX CIIOPY/

Micue po60oTH 34,00yBava: KpemeHuyLpKuil HaliOHAIBHUI YHiBEpcUTeT iMeHi Muxaiina OCTporpagcbKoro
Kopg 3a €IPIIOY: 05385631

Micuesﬂaxo,rm(eHHﬂ: ByJ. [lepuiorpaBHeBa, 6yx. 20, Kpemenuyk, Kpemenuyupkuii p-H., 39600, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIudp cnenianizoBaHoi BY€HOI pagH (pa30Boi Creliaai3oBaHOi BYE€HOI pazu). PhD 10903

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: KpemeHuyLbKMil HALIOHAIbHUIA YHiBEpCUTET iMeHi Muxaiina

OcTtporpancbkoro

Kopg 3a €IPIIOY: 05385631

Micue3Haxoa>KeHHS: By [Tepmorpasuesa, 6yx. 20, Kpemenuyk, Kpemenuyipkuii p-H., 39600, Vkpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

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

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: KpemeHUyLbKMil HALIOHAIbHMIA YHiBEpCUTET iMeHi Muxaiina

OcTtporpancbkoro

Kopg 3a €IPIIOY: 05385631

Micue3Haxoa>KeHHS: By [Tepmorpasuesa, 6yx. 20, Kpemenuyk, Kpemenuyipkuii p-H., 39600, Vkpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MinictrepcTBo ocBiTH i HayKu YKpainu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

V. BimoMocTi npo gucepraniio
MoBga guceprTaliii: Vkpaincbka
Koau TemaTHYHHUX PYOpPHK: 45.41.31

Tema gucepranii:
1. EnexTpoTexHiYHUI KOMIIJIEKC BU3HAUEHHSI [IOTOYHOIO CTaHy KabeJsIbHOI JIiHii 32 MUTTEBOIO IIOTYXXHICTIO

2. Electrotechnical complex for determining the current state of a cable line using instantaneous power

Pedepar:

1. Y 3B’43Ky 3i 3pOCTaHHSM piBHS CIIOKMBAHHS €JIEKTPOEHEPTii Ta HABAHTAXXKEHHSIM Ha JIiHii eJleKTpornepeaay 3pocTae
noTpeba y HaliiHOMY KOHTPOJIi TEXHIYHOTI'O CTAHYy KabeJIbHUX JIiHil, SKi € KpUTUYHUMU eJleMeHTaMU
eHeprocucremu. TpaguliiiHi MEeTOOY AiarHOCTUKH, 30KPEMa MErAOMMETPHYHI II€PEBiIPKY Ta BUIIPOOYBAHHS
MiABUILEHOIO TIOCTIHOIO HANIPYTOl0, MOXKYTh CIIPUYMHUTY Jerpasialiio i30Js1ii. A7ibTepHaTHBHI 6e3MevyHi MeTonu
(aHasni3 yacTKOBUX pO3PsLiB, pedieKTOMETPis, AieseKTPUYHI BTPATH) BUMAraloTh I10I1epegHbOr0 3HECTPYMIIEHHS
KabeJiB, 10 0OOMeXYe ixX 3aCTOCYBaHHS B YMOBaxX PeajibHOTO HaBaHTaKeHHs. OKpeMy yBary NIpuiijieHo cucremam

IIOCTITHOTO MOHITOPUHTY. [lepeBaXkHa 6i/IbIIICTh TAKMX CUCTEM OPi€HTOBAHA Ha BY3JIOBE CIIOCTEPEXKEHHS, X04a J1JI4



e(EeKTUBHOr0 KOHTPOJIIO CTaHY KabeJIbHOI JIiHii HeOOXigHMI aHai3 MDKBY3/I0BUX €JIeKTPUYHUX BEJIMYMH. 3a1d
NOTINGJIEHOT0 aHAaJIi3y SIKOCTI eJIeKTPOeHeprii B yMoBax rapMOHIUYHUX CIIOTBOPEHbD i HECUMeTPii BUKOPHUCTaHO
crangapt IEEE 1459-2010, mo nependayae po3KkjagaHHs I0OBHOI IOTY>KHOCTI Ha ii cki1afoBi. 17151 yTOUYHEHHS
IVHAMIKK 3MiHU [TOTYKHOCTI 3aCTOCOBAHO CTAaTUCTUYHI METOIM, 30KpEMa CepeHE 3HAYEHHS,
cepeIHbOKBAIpaTUYHE BiIXUJIEHHS, a TAKOX HOPMYIOUi KoedillieHTH acuMeTpii Ta ekcuecy. 3 METOI0 OLiHKI
BIJIMBY HaBaHTa)K€HHSI LUIJIIXOM BUSIBJIEHHS 3MiH y CTyIIeHi JIiHIIIHOTO 3B's13Ky [IPOBEJIEHO KOPEJIILiHUI aHasli3 MK
IIOTY>KHOCTSIMMU. [IpoaHasnizoBaHO METOIOM BEUBJIET-TIEPETBOPEHHS 3MiHU aKTUBHOI Ta pEaKTUBHOI TOTY>KHOCTI
IIPOMMUCJIOBOTO MiAnpueMcTBa. Ha OCHOBI OTpMMaHMX PO3rOPTOK BUOKPEMJIEHO YaCOBi NEPioy, y SAKUX AMHaMiKa
3MiHM OTYKHOCTE! € BUILOIO ITOPIBHAHO 3 iHmuMu. MogesnoBaHHs B cepenosuili Simulink 103Bosuso nopiBHsITH
ineanpHy KabeJbHY JIiHiIO Ta JIiHilo 3i 3MiHOIO TapameTpiB Mixk¢a3Hoi MpoBinHOCTI. Tak Ha OTPUMAaHUX 3 ABOX
€KCIIEPMMEHTIB MUTTEBUX MOTYXHOCTSIX 32 JOIIOMOIOI0 BUKOPUCTAHHS YaCTOTHO-4aCOBOTO aHaIi3y JOCiIKEHO
posiBU Ae(EKTiB i30J1A1lil, 0 CIPUYMHSIIOTh 3pOCTaHHS BUCOKOYACTOTHUX ITyJIbCallill, ajie SIK IHCTPYMEHT 3
Jlokanizauii micus nedexTy B KabesbHil JliHii, TP NOPIBHSHHI €eKCIIEPUMEHTIB 3i 3MiHOI0 IIapamMeTpiB MixkdazHoi
IIPOBiHOCTI B KabeJIbHil JIiHil Ha Pi3HUX BifICTaHsX, Pi3HUL B [IOTYKHOCTSIX Ma€ HA3bKi IOKa3HUKU. Takox
[IPOAaHaJIi30BaHO [Ba MiAXO0IM 4O BU3HAUYEHHS IIapaMeTpiB KabeJio: 3a 3acTynHuMU cxemamu ['-¢opmu Ta [1-dpopmu.
Mertop, 3actynHoi cxemu [1-popmu, o 6a3yeThCs HA aHAI3] CKIalOBUX MUTTEBOI IIOTYKHOCTI, [I0Ka3aB Kpally
TOYHICTB i CTabiMbHICTD IpU 3MiHiI HaBaHTaKeHHsI. Ha OCHOBI OTpUMaHUX pe3yJIbTaTiB CTBOPEHO CTPYKTYPY CUCTEMU
KOHTPOJIIO KabesIbHOI JIiHii, SIka CKIagaeThCsl 3 JBOX BUMIpIOBaJIbHUX 6JI0KiB, pO3TalllOBaHUX Ha KiHISX JIiHii, Ta
LEHTPaJIbHOTO 610Ky 06po6KM naHuX. [lepenoayeHo gBa BapiaHTU opraHisallii 3B's13Ky AUCTaHLiiHUI Yyepe3 GSM-
MepeXy Ta KOMOiHOBaHUM [1J1s1 JIOKaJIbHOI B3aeMozii. Po3po6ieHo mporpamMHi MoLyJii, 1110 peasi3yloTh allOPUTMU
aHa’li3y SKOCTi eJIeKTPOEHEePrii Ha OCHOBI pO3paxyHKy MUTTEBUX IIOTY>KHOCTE! Ta BENBIET-PO3rOPTKY, 110

3a6e:3neqye BUABJIEHHS BUCOKOYACTOTHMX KOJIMBAHDb I'IOTY)KHOCTi Ta peanisye 3aIIPpOIIOHOBAHY METOOUKY.

2. Due to the growing level of electricity consumption and the increasing load on transmission lines, the need for
reliable monitoring of the technical condition of cable lines, which are critical elements of the power system, is
rising. Traditional diagnostic methods, such as megohmmeter testing and high direct voltage withstand tests, may
cause insulation degradation. Alternative safe methods (partial discharge analysis, reflectometry, dielectric loss
measurements) require prior cable de-energization, which limits their applicability under actual operating loads.
Particular attention is paid to continuous monitoring systems. The vast majority of such systems are focused on
node-based observation, whereas effective monitoring of cable line conditions requires the analysis of inter-node
electrical quantities. To enable a more detailed analysis of power quality under harmonic distortion and unbalance,
IEEE Standard 1459-2010 has been applied, which provides for the decomposition of apparent power into its
components. To refine the dynamics of power variation, statistical methods have been employed, including mean
value, root mean square deviation, as well as normalized skewness and kurtosis coefficients. In order to assess the
effect of the load by detecting changes in the degree of linear correlation, a correlation analysis between powers
has been conducted. Changes in active and reactive power of an industrial enterprise were analyzed using wavelet
transform. Based on the obtained decompositions, time intervals were identified in which the dynamics of power
variations were higher compared to others. Modeling in Simulink allowed for a comparison between an ideal cable
line and a line with altered interphase conductance parameters. Thus, using time-frequency analysis of
instantaneous power obtained from two experiments, manifestations of insulation defects causing an increase in
high-frequency pulsations were investigated. However, as a tool for fault localization within the cable line, when
comparing experiments with changes in interphase conductance parameters at different distances, the differences
in power values showed low significance. Two approaches to determining cable parameters were also analyzed:
using I'-type and II-type equivalent circuit models. The II-type equivalent circuit method, based on the analysis of
instantaneous power components, demonstrated better accuracy and stability under varying loads. Based on the
obtained results, a structure of the cable line monitoring system was developed, consisting of two measuring units
located at the ends of the line and a central data processing unit. Two options for communication organization are
provided: remote via GSM network and a combined mode for local interaction. Software modules have been
developed to implement algorithms for power quality analysis based on instantaneous power calculations and



wavelet decomposition, which enables the detection of high-frequency power oscillations and ensures the
implementation of the proposed methodology.
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