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Pedepar:

1. IlpoananizoBaHO METOAM Ta KPUTEPIi, 110 BUKOPUCTOBYIOTHCA IJ151 OLIiHKMA TEXHIYHOI'O CTaHY BUCOKOBOJIbTHUX
BBOZIB (BB) mix yac nepioguynux ornsnis. KopoTkuii onmc cy4yacHUX iH(QOpMaLiiHO-BUMiPIOBAJIbHUX CUCTEM Ta
CHCTEM BUMIPIOBAaHHS, 110 BUKOPHCTOBYIOTHCS IJ11 OLLiHKY TEXHIYHOTO CTaHY €JIeKTPOOo6IalHaHHA. BcTaHOBIIEHO,
11O [1711 BU3HAUEHHS TPAaHUYHO JONyCTUMUX 3HaueHb izosauii (I'713) Hait6inbu qoLibHO BUKOPUCTOBYBATH KPUTEPii
MiHIMOMY CEPEIHLOTIO PU3KMKY. BCTaHOBJIEHO, 10 3HAYEHH TIOKA3HUKIB y CIIPABHUX BXOAX, KPiM HOMIHA/IbLHOI
HaNpyry, KOHCTPYKLii BXOAY, TUITy i30JIs11ii Ta TUIly MacJia, 0 BiJlOMO Ta BiJOOGPa’)K€HO B YNHHUX HOPMATHUBHUX
IOKYMEHTAaX, MalOTh 3HaYHUI BIUIMB Ha CTPYMM BXiJIHOIO HaBaHTa>KEHHS Ta CKJIaJ, CIIOXKMBaya . BcTaHOBIIEHO, 110
3HAYEHHSI NIOKA3HUKIB 130711l SIK y CIIPaBHUX, TaK i B Je(PEKTHUX BXOJAaX MOXKYTb OyTY ONMCAaHi PO3NOAiIOM
Beii6ysna. 3a pe3ysipTaTaMu aHasi3y 6JIM3bKOCTI CIiBBiZHOLIEHb MiXK TTIOKa3HUKAaMU i30J1s11i BXOZiB 06rpyHTOBaHA

MO>KJIUBICTh BUKOPUCTAHHS OJJHOBUMIPHUX PO3IOLiJiB TOKa3HUKIB i30s1s1ii I3 115 BUBHAYE€HHS FPaHUYHO



IONyCTUMUX 3HAYEHb METOLOM MiHiMalbHOTO pu3nKy. Crioci6 BU3HaU€HHS IPAHUYHO JOIYCTUMUX 3HAUY€Hb 130715111l
['[13, IKU# Bi#pi3HAETHCA Bifl iCHYIOUMX TUM, IO TPAHNYHO JOMYCTUMI 3HAUE€HHS [TIOKA3HUKIB BU3HAYAIOTHCS
MiHiMi3allieo PyHKLii cepeHbOr0 PU3UKY 3 YPaxyBaHHSIM PO3IOAiNy 3HaU€Hb JJIs1 XOPOIIUX Ta Ae(PEeKTHUX YMOB, SIK
a TaKoX OIepallis, sika 3abe3neuye MiHiMaJIbHO MOXKJIMBUI 30UTOK y Pa3i HeNpaBUIbHUX pillieHb. JJoBeJeHO, 110
TPaHUYHO JONYCTUMi 3HaY€HHS IOKA3HUKIB i30J1411ii He MOXKYTb O6YTU MOCTIMHUMY, ajie iX CJIil KOpUryBaTu 3
ypaxyBaHHSM BXiIIHUX CTPYMiB, CKJIaZly CIIOKMBayiB, TEPMiHY Cy>K6M Ta iHIKX (axkTopiB. BcTaHOBEHO, 1110
po3BUTOK AedekTi ['/]3 Mo>ke Ipu3BeCTU He [0 JIMIIE 10 3MiHM 3Ha4YeHb i30J111ii, siKa Bifoma i m1upoko
BUKOPUCTOBYETBCS, @ TAKOXK [I0 3MiHM XapaKTepy 3aJIeXKHOCTEN [TOKA3HUKIB Bifj TPUBAJIOCTI €KCIUIyaTalii. 30Kpema,
M0sIBa CTATUCTUYHO 3HAYYIOi CUCTEMATUYHOI CKJIaJIOBOI ¥ 3aJIE>KHOCTI [TOKA3HUKIB Bifl TPUBAJIOCTI €KCIITyaTallii €
CBilYEHHSIM e DEKTY, HaBiTh SKILIO 3HAYEHHS IT0KA3HUKIB HE NEPEBUILYIOTh TPAHUYHO JOIyCTUMOrO 3Ha4E€HHS, 110
I03BOJIsIE BUSBUTH BXiJIHI HECIIPABHOCTI Ha paHHIX TEpMiHax CTafis iX po3BUTKY. 3allpOIIOHOBAHO METOM, PAHHLOTO
IIPOTHO3YBAHHS HECIIPABHOCTEH, SIKUH T10JISITae Y BU3HAUYEHHI NONapHUX KoedillieHTiB KopeJslii Mk IoKasHUKaMu
Ta TEPMIHOM CJIy>KOU, MIDK IIOKa3HUKaMU B aHaJIi30BAaHOMY BXO/Ii Ta [I0Ka3HMKaMU BXOJIiB CYMDKHUX ¢as.
YIl0CKOHasIeHO MeToJ, 6€31€PEPBHOT0 KOHTPOJIIO BHYTPILIHbOI i30J1411ii KOHAEHCAaTOPHOTO TUITy B
MAaCJIOHaIIOBHEHOMY BUCOKOBOJIbTHOMY €HEPreTUYHOMY O0JIa[IHaHHI, IKUM Bipi3HAETHCA Bif] iCHYIOUMX THM, IO
I.JIs1 KOHTPOJIIO CTaHy i30J1s1lii IPOBOAUTBCS OL[iHKA HE TiJIbKM 3HAY€Hb CTPYMY BUTOKY, 10 O3BOJISIE BUSIBIISATU
IedeKkTy Ha paHHil cranii. Po3po6seHo Ta MporpaMHO peasli3oBaHO aJIrOPUTM METOAY YIIPaBJliHHS
IieJIEKTPUYHUMU XapaKTepUCTUKAaMU BHYTPIIIHBO] i30J15111ii KOHIIEHCATOPHOIO TUILY MiJl POO0Y0I0 HAIIPYTOIO.
[TpoToTUN NPUCTPOIO 117151 6€311ePEPBHOTO KOHTPOJIIO €/IEKTPUYHMX [TaPAMETPIiB BHYTPIIIHbOI 1307151
KOHJIEHCAaTOPHOI'0 TUILy B HAaIllOBHEHOMY MacJIOM BUCOKOBOJIbTHOMY O6Jj1aiHaHHi sk esieMeHT nipcranuii ACK TI1
1715 peanizauii Ha nipcranii "Aprema-330 kB" HEK "YkpeHepro" ijis1 yrpasJiiiHHS 1l po6040I0 HAlIpyro CUJI0BOTr0O
aBToTpaHcdopmaropa. [ToxpamieHni MeTom, 6€e3rnepepBHOro KOHTPOJIIO 3aXUIIEHUH 2 TaTeHTaMU Ha KOPUCHI
MOJIEJIi.

2. The methods and criteria used to assess the technical condition of high - voltage bushings (HVB) during periodic
examinations are analyzed. A brief description of modern information and measuring systems and monitoring
systems used to assess the technical condition of electrical equipment. It is established that to determine the
maximum allowable values of insulation of HVB, it is most appropriate to use the criteria of minimum average risk.
It is established that the values of indicators in serviceable inputs, in addition to the rated voltage, input design,
type of insulation and type of oil, which is known and reflected in current regulations, have a significant impact on
input load currents and consumer composition. It is found that the values of isolation indices in both serviceable
and defective inputs can be described by the Weibull distribution. According to the results of the analysis of the
closeness of the correlations between the insulation indicators of the inputs, the possibility of using one-
dimensional distributions of the insulation indicators of HVB to determine the maximum allowable values by the
minimum risk method is substantiated. A method for determining the maximum allowable values of insulation of
HVB, which differs from the existing ones in that the maximum allowable values of indicators are determined by
minimizing the function of medium risk taking into account the distribution of values for good and defective
conditions, as well as operation, which provides the minimum possible damage in case of wrong decisions. It is
proved that the maximum allowable values of insulation indicators cannot be constant, but must be adjusted taking
into account the input currents, the composition of consumers, service life and other factors.It is established that
the development of defects in HVB can lead not only to changes in the values of insulation, which is known and
widely used, but also to change the nature of the dependences of the indicators on the duration of operation. In
particular, the appearance of a statistically significant systematic component in the dependence of indicators on
the duration of operation is evidence of a defect, even if the values of indicators do not exceed the maximum
allowable value, which allows to detect input faults at an early stage of their development. A method for early
prediction of HVB faults is proposed, which consists in determining the pairwise correlation coefficients between
the indicators and the service life, between the indicators in the analyzed input and the indicators of the inputs of
adjacent phases. The method of continuous control of internal insulation of capacitor type in oil-filled high voltage
power equipment is improved, which differs from the existing ones in that for control of insulation condition of



HVB the estimation of not only leakage current values , which allows you to detect defects at an early stage. An
algorithm for the method of controlling the dielectric characteristics of the internal insulation of the capacitor
type under operating voltage has been developed and programmatically implemented. A prototype of a device for
continuous control of electrical parameters of the internal insulation of the capacitor type in oil-filled high-voltage
equipment as an element of ACS TP substation for implementation on the substation "Artema-330 kV" Northern
power system NEC "Ukrenergo” for control under operating voltage power autotransformer. The improved
method of continuous control is protected by 2 utility model patents.
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