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Moga guceprariii:
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Tema guceprauii:
1. Po3paxyHOK TPUBUMIPHUX €JIEKTPUYHUX I10J1iB Y HeJIiHilHIN 1osiMepHill i30J1s11ii HaZBUCOKOBOJIBTHUX KabeliB

2. Calculation of three-dimensional electric fields in nonlinear polymeric insulation of ultrahigh voltage cables

Pedepar:

1. O6’eKT HOCiI>)KEHHS: TPMBMMIPHI €JIEKTPUYHI [10JIs1 B PeasIbHUX JieJIEKTPUKAX, 30Kpema B MOJIIMEPHiH i30J141ii
KabeJliB eJIeKTPOEHEePreTUYHOro NpU3HauYeHHs. MeTa po60oTH: po3p06JIeHHSI HOBOI HAYKOBOi KOHLIEMIii pO3PaXyHKY
TPUBUMIPHUX €JIEKTPUYHUX I10J1iB y MTOJIiIMEePHil i30s1411ii HaZIBUCOKOBOJIbTHUX KabeJIiB IJISIXOM PO3BUTKY METOZIB
YMCEJIBHOTO PO3B'sI3aHHSI PiBHSIHb MakcBeJiia B YaCTKOBUX NOXiJHUX 3 OJHOYACHUM yPaxXyBaHHSIM HeJiHIMHUX
npouecamu. MeTtonu gocigkeHHs 6a3yBanncs Ha PyHIAMEHTAJIbHUX [10JI0KEHHSIX TeOPii €JIeKTPOMarHiTHOro
110J151, MaTeMaTUYHOI Pi3nky, PisuKy TBEPHOTO Tijla Ta TepMOAUHAMIKU. TeopeTUyHi Ta NpakTU4Hi pe3yJbTaTH i
HOBU3HA: PO3BMHYTO TEOPIl0 €JIEKTPOMArHiTHUX MOJIB y PeaJIbHUX Ai€J€KTPUKAX MIJIIXOM PO3POOKU HAyKOBOI
KOHIIeMN1ii po3paxyHKy TPUBUMIPHUX €JIEKTPUYHUX I10JIiB y MOJiMEPHiH i3071411ii HaABUCOKOBOJILTHUX KabeJIiB Ha

OCHOBI 4MCEJIbHOTO PO3B’sI3Ky PiBHSIHb MakKcBeJiia B YaCTKOBUX IOXiIHUX i BAKOPUCTAHHS METOJiB CKiHU€HUX



esieMeHTiB, HeloToHa-Padcona, LU-po3kiafiaHHs Ta aJITOPUTMY aHAJIi3y B3a€MO3aJIEXHUX [TPOLIECIB, 110 03BOJISIE
OJIHOYACHO BPaxOBYBAaTH HEJIiHilHI eJIeKTpUYHi XapakTepuCcTUKY i3ossuii, KoHdirypauii ii MikpomedexTis i cumbHi
3B'SI3KM MK BUHMKAIOUMMU eJIeKTpo(di3snyHUMU NpoliecaMu. [Ipegmer i CTyIiHb BIPOBaI)KEHHS: OCHOBHI
pesyabTaTé poboTtu BuposamkeHi Ha [TAT «3aBog [TiBnenkabesnb» (M. XapkiB), [HcTutyTi enekrpoguHamiku HAH
Ykpainu (M. KuiB), InctutyTi iMnynbcHux npouecis i Texnosoriit HAH Ykpainu (M. Mukosnais), HalionHanbHOMY
TEXHIYHOMY YHiBepcuUTeTi YKpainu "KuiBCbKkuii NosiTexHiYHUH iHCTUTYT iM. Iropst Cikopcekoro”, HallioHasbHOTO
yHiBepCUTEeTY KopabsebyiyBaHHs iM. anmipana Makaposa (M. MukosaiB). EQeKTHBHICTb BIPOBa)KEHHS: OTPUMAHO
3HAYHUI TeXHIKO-€KOHOMIYHUII e(EKT, 110 MoJIrae y po3pobLi HOBOTO KPUTEPIiIO OLIHKHU SIKOCTi Cy4aCHOI
nosliMepHoi i30J1s111ii HaJIBUCOKOBOJIBTHUX KabesliB i po3po0b1ii MeToAUKy Bu3HaueHHs KoHQirypauiii i po3amipis
IeeKTiB, 3alI0BHEHUX MiJHUM PO3IIJIaBOM, Y YOTHMPHUIIAPOBil TEPMOi30JIsLiiHINi QyTepoBLi iHAYKUIAHAX
KaHAJIbHUX levyel /1711 IPOMHUCIIOBOTO BUPOOHULITBA BUCOKOSIKICHOI MifiHOI KaTaHKU. Cdepa BUKOPUCTAHHSL:
€JIEKTPOTEXHIYHI IIPUJIaJHY i IPUCTPOL.

2. The object of research: three-dimensional electric fields in real dielectrics, in particular in polymeric insulation
of electric power cables. The purpose of research: development of new scientific concept for calculation of three-
dimensional electric fields in polymeric insulation of ultrahigh-voltage cables by developing numerical methods for
solving Maxwell's equations in partial derivatives with simultaneous consideration of nonlinear properties of
insulation, peculiarities of its microdefects and the presence of strong coupling between electro-physical
processes. The research methods were based on the fundamental basis of the theory of electromagnetic field,
mathematical physics, solid-state physics and thermodynamics. Theoretical and practical results and novelty: the
theory of electromagnetic fields in real dielectrics has been developed by developing a scientific concept for
calculating three-dimensional electric fields in polymeric insulation of ultrahigh-voltage cables based on the
numerical solution of Maxwell's equations in partial derivatives and the use of finite element methods, Newton-
Ruffson, LU- decomposition and algorithm for the analysis of interrelated processes, which allows to take into
account simultaneously the nonlinear electrical characteristics of insulation, configuration of its micro-defects
and strong coupling between the emerging electro-physical processes. Subject and degree of implementation: the
main results of the dissertation were implemented at PISC "Pivdencable Works" (Kharkiv), at the Institute of
Electrodynamics of the National Academy of Sciences of Ukraine (Kyiv), at the Institute of Pulse Processes and
Technologies of the National Academy of Sciences of Ukraine (Mykolaiv), in the National Technical University of
Ukraine " Igor Sikorsky Kiev Polytechnic Institute”, in the Admiral Makarov National University of Shipbuilding
(Mykolaiv). Efficiency of implementation: significant technical and economical effect is obtained due to
development of a new criterion for assessing the quality of modern polymer insulation of ultra high voltage cables
as well as development of the method for determining the configurations and sizes of defects filled with copper
melt in the four-layer thermal insulation lining of induction channel furnaces for the industrial production of high-
quality copper rod. Scope of application: electrical appliances and devices.
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