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Pedepar:

1. luceprario IpuCBsIYEHO PO3BUTKY METOIiB KOHTPOJIIO TEXHIYHOTIO CTaHy €JIEKTPUYHOI i307s1ii
€JIEKTPOEHEPreTUYHOTO Ta TeJIEKOMYHiIKalii1HOro 06J1aiHaHHSI 3a NapaMeTPaMH ii eJIeKTPUYHOI EMHOCTI Ta
TaHT'€HCa KyTa JieJIEKTPUYHMX BTPAT 33 PaXyYHOK 3MEHILIEHHS BIUIMBY [1aPAa3UTHUX iHIYKTUBHUX Ta €MHICHUX
IapaMeTpiB AOCIIiIPKyBaHUX 00'€KTiB KOHTPOJIIO HA Pe3yJIbTaTh BUMiPIOBAHHSI @ TAKOXX BJJOCKOHAJIEHHSI aJIFCOPUTMIB

00pOOKM KPMBUX CTPYMY Ta HAIIPYI'4 i YMCJIOBUX PSAiB Pe3y/bTaTiB BUMIpIOBaHb. B gucepratii po3po6ieHo



mopgudikaniio KopensauiitHoro MeTony BUMIpIOBaHHS (a30BOTO 3CYBY, IO JO3BOJIMJIO 301IbIINTY 3aBaJOCTINKICTD
PO3paxyHKy TaHTeHca KyTa JieJIeKTpUYHUX BTPAT B Jiana3oHi 3HaueHs Bif, 0° 1o 45°. Po3pobieHo meTon
BMMIipIOBaHHS €JIEKTPUYHOI EMHOCTI Ta TaHT€HCA KyTa JieJIeKTPUYHUX BTPAT TPbOX>KUJIBHUX CUJIOBUX KabeJliB 3
[IariepoBOIO IMITPETHOBAHOIO i30J1s1liel0. Po3pobiieHnii MeTo nepesbayae pe3auCTUBHO-€MHICHE 3a3€MJIEHHS
IOCJIiIPKYBaHOTO (Pa3HOrO 1apy i301s1ii i3 HACTyIIHUM BUMIPIOBaHHSIM HAIIPYTy HA AOCIiIKYBaHOMY api izossmii
Ta MK OJIHi€l0 i3 )X1J1 KabeJio Ta oro 3a3eMJIEHOI0 000JIOHKOIO 11711 GOPMYBaHHS CUCTEMU PiBHSIHb, BUPILIEHHS
SKOI I03BOJIsI€ BU3HAYNUTY HEBiJOMI 3Ha4Y€HHS €MHOCTI Ta TAaHI€HCa KyTa JieJIEKTPUYHUX BTpaT. TakoXK B AucepTalii
[IPOAHaJIi30BaHO crienudivyHi 0COOIMBOCTI YaCOBUX PSIiB Ta aMILIITYAHUX CIIEKTPIiB PE3YyJIbTATiB BUMIPIOBaHHS
€JIEKTPUYHOI EMHOCTI Ta TaHT€HCA KyTa J[ieJIEKTPUYHUX BTPAT €KPAaHOBAaHMX Ta HEEKPAHOBAHUX
TeJIeKOMYHiKalilHMX KabeJsliB Ha OCHOBI BUTHUX I1ap, HABEJEHO CXEMOTEXHIYHi pilleHHs 110 06y 0B €JIeMEHTIB
BMMIipIOBaYiB €JIEKTPUYHOI EMHOCTI, NOOYAOBAaHUX HA 3aCTOCYBaHHI IEPETBOPIOBAYiB HAIIPYTU B CTPYM, PO3POOJIEHO
METO/I, BUMIPIOBAHHS Napa3UTHOI iHIYKTUBHOCTI EMHICHMX O0’€KTiB KOHTPOJIIO 17181 iX allepioguYHOrO PEXXUMY
po3psmy.

2. The dissertation work is devoted to the solution of the problem of development of methods of monitoring the
technical condition of electrical insulation according to the parameters of its electrical capacity and tangent of the
dielectric loss angle. In the first chapter of the dissertation, based on a critical analysis of physical models of aging
of electrical insulation under the influence of adverse operating fac-tors, the most common methods of controlling
the insulation of power cables by ap-plying high voltage pulses, measuring the level of partial discharges,
absorption methods of control, measuring its electrical capacity and the tangent of the angle of dielectric losses, as
well as methods of the theory of digital signal processing, which are used both in the analysis of numerical series of
the obtained measurement results and directly in the systems for measuring the capacitance and tangent of the
dielectric loss angle, the main tasks of the dissertation research are formulated. In the second chapter, using the
example of the analysis of the numerical series of the results of the measurement of the electric capacity and the
tangent of the dielectric loss angle, it is shown that the physical interpretation of the results obtained by analyzing
the C-tgn diagrams can be complicated due to the simultaneous growth of these parameters, which contradicts the
functional dependence between these parameters for the case of electrical insulation application of a parallel
scheme for replacing the investigated capacitive object of control with dielectric losses. Taking into account the
mentioned difficulties, in order to identify the presence of hidden oscillations in the obtained results, it is
proposed to carry out a spectral analysis of numerical series. Using the example of harmonic signals, a method of
interval estimation of the frequency of such hidden oscillations has been developed, which allows to reduce the
influence of the spread of the spectrum of signals on the accuracy of estimation of their parameters. A spectral
analysis of numerical series of the results of measuring the tangent of the dielectric loss angle was carried out and
it was shown that the application of the proposed selection of frequencies of auxiliary trigonometric functions by
which the investigated signal is decomposed allows to double the resolution of the Fourier transform without the
traditional addition of zeros to the investigated numerical sequence and to halve the number of necessary
calculations. by refusing to decompose the investigated signal using a complete system of orthogonal
trigonometric functions. In the third section, a modification of the correlation method for measuring the phase
shift was developed in order to improve the interference resistance of measurements of the tangent of the
dielectric loss angle for control objects with a relatively low Q level. The fourth chapter analyzes the peculiarities
of measuring the individual parameters of the dielectrics of each layer of insulation in three-core power cables
with paper-impregnated insulation. . In the fifth chapter, based on the modified connection schemes of the
conductive elements of the construction of the three-wire power cable in a common metal sheath, a method of
measuring the electrical capacity and tgno of each of its insulation layers is developed. In the sixth chapter, a
theoretical analysis of the effect of the parasitic induct-ance of the investigated capacitive control object on the
results of measuring the electric capacity and the tangent of the dielectric loss angle for the measurement circuit
based on a voltage-to-current converter and a phase detector is carried out.
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Ykpainu

Kopg 3a €IPIIOY: 05417236

Micue3Haxoa KeHHS: np., Bepecreiicbkuii, 6y, 56, Kuis, 03680, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiiHHS: HaujonanbHa akaziemis HayK YKpainu

InenTudikarop ROR:

CeKTop HayKH: AkafemivyHui1

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. 3abonotHuit Onekcangap BitaniioBny

2. Oleksandr Zabolotnyi

KBasigikanis: 1. r. 1., gouenr, 05.11.13
InenTudikarop ORCHID ID: He 3actocoyerbcs
HoparkoBa indopmamnist:

IloBHe HaﬁMeHYBaHHﬂ IOPUIHUYHOL 0C00H: HaioHanbHui aepoKoCcMiuHMil yHiBepcuTeT iM. M. €.

JKyxkoBcbKOro "XapkiBCbKUH aBiallilHUI iHCTUTYT"

Kopg 3a €IPIIOY: 02066769



Micue3HaxoaKeHHS: By/1. Ukanosa, 6y, 17, Xapkis, XapkiscbKuii p-H., 61070, Ykpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTOop HayKH:. YHiBEPCUTETCHKUIL

PeuenseHTu

Baacue IlpizBuuie Im's I1o-6aThbKOBI:
1. TopkyHOB Bopuc MurtpodaHoBud

2. Boris Gorkunov

KBasigikanis: n.1.1., npodecop, 05.11.13
InenTudirkarop ORCHID ID: He sactocoyerscs
JopaTrkoBa indpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HaioHanbHU# TeXHIYHMI YHiBepcuTeT "XapKiBChKuii

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: By Kupninuosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI

BiacHe IIpizBuie Im'sa ITo-6aThKOBI:

1. Ilnecuenos Ceprii FOpitoBny

2. Sergii Plesnetsov

KBasmigikanis: n.r.1., 05.11.13

InenTudirkarop ORCHID ID: He 3actocoyerscs
HoparkoBa indpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HaioHanbHUi TeXHIYHMI YHiBepcuTeT "XapKiBChKuii

MOJIITEXHIYHNN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: ByJ1. Kupnindoga, 6yz. 2, XapkiB, XapKiBcbkuii p-H., 61002, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUIT



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Hosgpavosa Karepuna JleoHiniBHa

2. Kateryna Nozdrachova

KBasigikamis: n. 1. 1., nou,, 05.11.13

Inentudikarop ORCHID ID: He zactocosyetbcs

JonaTkoBa iHdopmanist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: HanioHanbHUi TEXHIYHMI YHiBEpCUTET "XapKiBChKUit

MOJITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

MicneSHaXO;DKeHHﬂ: ByJ1. Kupnuuosa, 6yz. 2, XapkiB, XapKiBcbkuil p-H., 61002, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBEepCHTETChKUI

VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpizBuine Im'sa I1o-6aTbKOBI

TOJIOBH pagu

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3aCilaHHi

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €

BiZITIOBiZaJIbHUM 32 PEECTpalLilo HayKOBO1

OisIIBHOCTI

Murymenko Pycinan ITaBioBuy

Murymenko Pycnan ITaBioBuy

3anues [0.1.

VKpIHTEI

FOpuenko TetsHa AHaTosiiBHA



