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Koau TeMaTHYHHX PyOPHK: 45.03
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1. YmockoHasleHHs] BUCOKOBOJIbTHUX IOJIiIJIbHUKIB IIOCTiIMHOI Ta 3MiHHOi Hanpyru (dactotu 50 I'x)

2. Improvment of high-voltage dividers of direct and alternating voltage (frequencies of 50 Hz)

Pedepar:

1. O6'eKT BOCIIIKEHHS: Pi3KOHEOIHOPiAHI €JIeKTPUYHI 110JIs1 B KOHCTPYKLiSIX BUCOKOBOJIbTHUX IOJIi/IbHUKIB
HAIPYTH, WO MICTITh 30CEPEIKEHI EMHICHI Ta OMIYHI €JIEMEHTU, XaPAKTEPUCTUKU SIKUX BiJIIOBIIAIOTh IEBHOMY
CTaTUCTUYHOMY PO3INOJiny. MeTa po60TH: pO3BUTOK METO/IiB aHali3y HEOJAHOPIIHUX €JIEKTPUYHUX T10JIiB Ta
HaBeJEHOro MOTeHIiany B KOHCTPYKLiSIX BUCOKOBOJIbTHAX €MHICHO-OMIYHUX IOJiJIbHUKIB HAIIPYTH Ta
3a0e3M1e4eHHs, Ha Lill OCHOBI, 3HAYHOTO MOJIIMNIIEHHS X XapaKTEPUCTUK 0€3 CYTTEBOTO 3MiHEHHS 130JISILiHO]
KOHCTPYKLii. MeToAM NOCIiI)KEHHS: BAKOPUCTAHHS T€OPii €JIEKTPOMAarHiTHOTO MOJIS 1714 aHaJi3y €JeKTPUYHUX i
MAarHiTHUX CKJIQOBUX B3a€EMO/il €JIeMEHTIB, TEOPil €/1eKTPOi30IALIHMUX MaTepialiB, BUCOKOBOJIbTHOI 1301411l i
TEXHIKM BUCOKHUX HAIPYT, €JIEKTPUYHUX BUMIPIOBaHb i BUCOKOBOJIbTHUX BUIIPOOYBaHb, METOJiB PO3PAXYHKY
€JIEKTPUYHUX I10JIiB Ha NepCOHaIbHUX KoMIT'toTepax ([1K), MaTeMaTH4HOI CTaTUCTUKM i anpoKcruMalii QyHKIi,

00pOOKY pe3ysIbTaTiB HAaTYPHUX Ta MOJIE€JIbHUX €KCIIEPUMEHTIB, a TAKOX IIPOBEIeHHSI METPOJIOTIYHUX POOIT 3



BHCOKOBOJIbTHUMMU MO/IiIbHUKaMU Hanpyru. TeopeTruyHi Ta NpakTU4Hi pe3yabTaTH | HOBU3HA: 3 BUKOPUCTAaHHSIM
Teopii HaBeeHOro MOTeHLialy po3pobyieHa MaTeMaTUyHa MOJIeJlb, IPU3HAYeHa [1J1s Y3TOIKeHHS PO3IOIiJIeHHS
MOTEHLiaJIiB KOJIa 30CEPEIKEHNX €JIEMEHTIB, a TAKOX €JIEKTPUYHOTO I10J151 BUCOKOBOJIBTHOTO I1J1€4a MOAi/IbHNKA
HaMpyry; O6IpyHTOBAHO, 10 NP BUKOPUCTAHHI HOPMAJIbHOTO PO3IOLiNy €EMHICHUX €JIEMEHTIB BUCOKOBOJIbTHOTO
Ijleya BIUIMB iX HEieHTUYHOCTI CYTT€EBO 306i/blilye MAaKCUMaJbHi CIOTBOPEHHSI AMILIITYyIHO-4aCTOTHO]
xapakrepuctuku (A4YX) Ta ¢pazo-yacToTHoi xapakTepucTuku (OUX) nopiBHSIHO i3 peaJbHUM PO3IOJITIOM;
peai30BaHO KOHCTPYKLii BUCOKOBOJIbTHUX ITOAi/IbHUKIB HAIIPYTX €MHICHO-OMIYHOTI'O TUITY 3 IIOBITPSHO-
NOJIIMEPHOIO 130Js1iero B mianasoHi 0,8...100 kB i3 3HaYHO NOKpAIEHUMU [IOKA3HUKAMU TOYHOCTI. [Ipenmer i
CTYIIiHb BIPOBAIKEHHSI: Pe3yJIbTaTy AUcepTaliliHOl pobOTU BpoBamXeHi B [lep>kaBHOMY MiJlIIPUEMCTBI
"YKpMeTpTecTCTaHAapT" B [IPOLeCi METPOJIOriYHOI aTecTallii BUCOKOBOJIbTHUX BUNIPOOYBaJIbHUX YCTAHOBOK.
EdexTHBHICTb BIPOBAI>)KEHHSI: 3HAUHO NiJIBULIEHA TOYHICTh MACIITAOHOTO IEPETBOPEHHS MOCTIMHOI i 3MiHHO]
Hanpyru yactotu 50 '] 3a JOMOMOTO0 BUCOKOBOJIbTHUX NOJIbHUKIB Hanpyru. Cpepa BUKOPUCTAHHSL:
METpPOJIOTiYHa aTecTallisl BUCOKOBOJIbTHUX BUIIPOOYBAJIbHUX YCTAHOBOK, iHIIOTO BUCOKOBOJIbTHOTO

eJ'IeKTpOO6JIa,HHaHHH.

2. Research object: sharply non-uniform electric fields in the designs of high-voltage dividers containing
concentrated capacitive and resistive elements which performances correspond to a particular statistical
distribution. Goal of the work: development of the analysis methods for the non-uniform electric fields and
induced potential in constructions of high-voltage capacitive-resistive voltage dividers, and providing, on this
basis, the considerable improving of their performance characteristics without essential change of insulation
design. Research techniques: using of the theory of an electromagnetic field for the analysis electric and magnetic
components of devices interaction, the theory of insulation materials, high-voltage insulation and high voltage
engineering, electrical measurements and high-voltage tests, methods of electric fields calculations by using
personal computers, mathematical statistics and approximation of functions, processing of results of natural and
simulation experiments, and also carrying out of metrological operations with high-voltage dividers. Theoretical
and practical results and novelty: by using the induced potential theory, the mathematical model intended for the
coordination of potentials distribution within a circuit of the concentrated elements, and also of an electric field of
the high-voltage divider arm is developed; it is proved that when normal distribution of the capacitive elements of
a high-voltage arm is used, the effect of their non-uniformity essentially increasing the maximum distortions of an
amplitude-frequency characteristic and the phase-frequency characteristic in comparison to case of using real
distribution set; constructions of high-voltage dividers of capacitive-resistive type having an air-polymeric
insulation are implemented with considerably improved parameters of accuracy for the range of 0,8 ... 100 kV.
Subject and extent of implementation: results of the dissertation are adopted in the State Factory
"Ukrmetrteststandart” for the procedure of high-voltage test facilities metrological certification. Efficiency of
implementation: the accuracy of scale transformation for direct and an alternating (50-Hz frequency) voltages by
means of high-voltage dividers is considerably raised. Application area: Metrological certification of high-voltage
test facilities and other high-voltage electric equipment.
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