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Pedepar:

1. Y 3B'13Ky 3i 3pOCTaHHSM PiBHS CIIO>KABAHHS €JIEKTPOEHEPTii Ta HABAaHTKEHHSIM Ha JIiHil eJleKTporepenad 3poCcTae
notpeba y HaflitHOMY KOHTPOJIi TEXHIYHOTO CTaHy KabeIbHUX JIiHii, SKi € KPUTUYHUMU eJIeMEHTaMU
eHeprocucremu. TpaguliiiHi MeTony AiarHOCTUKH, 30KpeMa MeraoMMETPHYHI IIepeBipKY Ta BUIIPOOYBaHHS
IiABUILEHOIO TIOCTIMHOI0 HANIPYTOl0, MOXYTb CIIPUYMHUTY Jerpajialiilo i30J1s1ii. A7IbTepHaTHUBHI 6€3Me4YHi MeTonu
(anHasni3 yacTKOBUX pO3psLiB, pe(IEKTOMETPIs, Ai€JEeKTPUYHI BTPATU) BUMAralTh IIONEPEIHbOTO 3HECTPYMIICHHS
KabeJiB, 10 0OMEXKYe iX 3aCTOCYBaHHS B yMOBaX PeaJIbHOTO HaBaHTaKeHHS. OKpeMy yBary NpuiieHo CUCTEMaM
IIOCTilIHOro MOHITOpUHTY. [lepeBaxkHa 6i/IbIIICTb TAKMX CUCTEM OPiEHTOBAHA HA BY3JI0OBE CIIOCTEPEXXEHHS, X04a J1JIs
e€(EeKTUBHOrO KOHTPOJIIO CTaHy KabesbHOI JIiHii HeOOXiZHUI aHai3 MIKBY3/I0BUX €JIEKTPUYHUX BEJINYMH. 33714
NOrJIM6JIEHOr0 aHai3y SIKOCTi €JIEKTPOEHEePrii B yMOBaX rapMOHIYHUX CIIOTBOPEHb i HECUMETPii BUKOPHUCTAHO

crangapt [EEE 1459-2010, mo nependayae po3KjagaHHs II0OBHOI IOTY>KHOCTI Ha ii cki1amoBi. 17151 yTOYHEHHSI



IVHAMIK/ 3MiHM IIOTY>KHOCTI 3aCTOCOBAHO CTAaTUCTUYHI METOM, 30KPEMA CEPELHE 3HAYEHHS,
cepenHbOKBaIpaTUYHE BiIXUJIEHHS, a TAKOXX HOpMYIoui KoedillieHTu acuMeTpii Ta eKCclecy. 3 MeTOIO OLiHKU
BILJIMBY HAaBaHTa)KEHHS LIJIIXOM BUSIBJIEHHS 3MiH y CTyIIeHi JIiHIIIHOTO 3B'S13Ky [IPOBEJIEHO KOPEJIILiHUI aHaJIi3 MK
MOTY>KHOCTSIMMU. [IpoaHasizoBaHO METOIOM BEMBJIET-TIEPETBOPEHHS 3MiHU aKTUBHOI Ta pEaKTUBHOI MOTY>KHOCTI
IIPOMMUCJIOBOTO MiAnpueMcTBa. Ha 0CHOBI OTpMMaHUX PO3rOPTOK BUOKPEMJIEHO YaCOBI NePioan, y AKUX AMHaMiKa
3MiHM NOTYKHOCTEM € BUILOIO TOPIBHAHO 3 iHmmMu. MogesntoBaHHs B cepenosulli Simulink 103Bosuno nopiBHsITH
ineanpHy KabeJbHY JIiHIIO Ta JIiHilo 3i 3MiHOIO NapameTpiB MiX¢a3Hoi MpoBinHOCTI. Tak Ha OTPUMAaHUX 3 ABOX
€KCIIEPMMEHTIB MATTEBUX MOTYKHOCTSIX 32 JOIIOMOTOI0 BUKOPUCTAHHS YaCTOTHO-4aCOBOTO aHAIi3y JOCiIKEHO
nposiBY AedeKTiB i307141ii, 110 CIPUYMHSIOTh 3DOCTaHHS BUCOKOYACTOTHUX ITYJIbCALLil, ajie SIK iHCTPYMEHT 3
Jlokasnizauii micus nedexTy B KabesbHil JliHii, IpY NOPiBHSHHI €KCIIEPUMEHTIB 3i 3MiHOI0 IIapamMeTpiB MixkdazHoi
IIPOBiIHOCTI B KabeJIbHil JIiHil Ha Pi3HUX BifICTaHSX, Pi3HULS B IIOTYKHOCTSIX MAa€ HA3bKi IOKa3HUKU. TakoX
IIPOAHAJIi30BaHO [1Ba MiJX0AU 40 BU3HAYEHHS I1apaMeTpiB Kabeslto: 3a 3aCTynHUMHU cxemamu ['-popmu ta I[1-popmu.
Mertop, 3actynHoi cxemu [1-popmu, o 6a3yeThbCsl Ha aHAi3] CKJIalOBUX MUTTEBOI TOTYKHOCTI, [10Ka3aB Kpally
TOYHICTB i CTabi/MIBbHICTD IpY 3MiHI HaBaHTaKeHHsI. Ha OCHOBi OTpPMMaHUX Pe3yJIbTaTiB CTBOPEHO CTPYKTYPY CUCTEMU
KOHTPOJIIO KabesIbHOI JIiHii, SIka CK1aJaeThCsl 3 JBOX BUMIPIOBaJIbHUX 0JI0KiB, pO3TallOBAaHUX Ha KiHIAX JIiHii, Ta
LIEHTPaJIbHOTO 6JIOKYy 00p0o0OKU NaHuX. [lepenoayeHo ABa BapiaHTH opraHisallii 3B's13Ky JUCTaHLiiHUI yepe3 GSM-
MepexXy Ta KOMOIHOBaHUIA 1151 JIOKaJIbHOI B3aeMoJii. Po3po6JsieHO porpaMHi MOyJli, 1110 peai3yloTh aJIlOPUTMU
aHaJli3y SIKOCTi eJIEKTPOEHEPTii Ha OCHOBI PO3paxyHKy MUTTEBUX MIOTY>KHOCTE! Ta BEMBIET-PO3rOPTKY, LI0

3abe3revye BUSBIEHHS BUCOKOYACTOTHUX KOJIMBAHb MTOTY>KHOCTI Ta peasi3ye 3alipONOHOBAHY METOIUKY.

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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