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1. MeTonu Ta 3acO6U KOHTPOJIIO i30J1s11ii BiTHOCHO "3eMJIi" MEPEX OMEePAaTUBHOTO MOCTIMHOTO CTPYMY
TiIpOEJIeKTPOCTAHLII !

2. Methods and tools for the control of isolation on the "ground" of operational DC networks of hydroelectric
plants

Pedepar:

1. O6'eKT mocaimKeHHs - poLeC 3MiHU CTaHy i30J14Lii Mif yac ekcryaTalii KabeIbHUX JIiHill OTIepaTUBHOTO
MIOCTIMHOTO CTPYMY TiIPOEIEKTPOCTAHILIN; METOIO OCJIIKEHHS € MiABUILEHHS HaAiMHOCTI rigpo- Ta
TripOaKyMyJIIOI0UMX €JIEKTPOCTAHIIiH MIJISXOM BUSIBJIEHHS IIOIIKOJKEHD i30JI411ii MepesK ollepaTUBHOTrO MOCTIITHOTO
CTPYMY Ha PaHHI CcTafii iX pO3BUTKY Ta 3MEHILIEHHS KiJIbLKOCTI 3aMUKaHb Ha "3€MJII0" [TOJIIOCIB MEPEXK
OTIEPATUBHOTO IIOCTIMHOTO CTPYMY AAHUX CTAHIil 32 paxyHOK BIOCKOHAaJIEHHS 3aC0O0iB 3araJlbLHOMEPEKHOTO
KOHTPOJIIO CTaHy {30711l i aBTOMaTU30BaHOTO BU3HAYEHHSI [TOMIKOKEHO]I OisIHKY. Y AucepTauiiiHiil po6oTi
3aCTOCOBaHI METOIY TEOPii €JIEKTPUYHMX KiJl, OIlIepaTOPHUI METOJ, PO3PaxyHKy NI€PexiHUX MPOLECiB; METOIU
KPUTEPiaJIbHOTrO IIPOrpaMyBaHHs; METOIM T€OPii IMOBIPHOCTI Ta MAaTEMATUYHOI CTATUCTUKU. TeopeTuyHi

Pe3yJIbTaTH - BIEPILE 3aIIPOIIOHOBAHO METO]] IIPOTHO3YI0YOro KOHTPOJIIO J1s1 BUBHAYEHHSI [IOIIKOIKEeHOi KabeIbHOi



JIiHii B MeépesKax ONepaTMBHOrO MOCTIMHOIO CTPYMY LUISIXOM 3HAXOIKE€HHS Pi3HULL CTPYMIB TECTOBOT'O CUTHAJILY
PI3HUX YacTOT B JOJATHOMY i BiZj €eMHOMY IIPOBiIHUKAX KabesbHOI JIiHii; BIieplie OCiIKeHO 3aKOHOMIPHOCTI 3MiHI
i3ossLii MepeXx onepaTUBHOIO NOCTIMHOrO CTPYMY TipOesIeKTPOCTaHLiH Bif, BIVIUBY 30BHIlIHIX (akToOpiB; Briepiue
PO3p06JIEHO MAaTEMATUYHY MOJZIEJIb IMOBIPHOCTI IPOTHO3YBaHHSI MOTiPLIEHHS i30J1s11ii MEPEX ONEepPaTUBHOIO
[IOCTIMHOTO CTPYMY B 3aJIEXKHOCTI Bifl [1apamMeTpiB KOPOTKOYACHUX 3MiH 3HaY€Hb OIOPY IOJIIOCIB BiTHOCHO "3eMili",
sIKa J103BOJIMJIA NOCJIIIUTY 3MiHY CTPYMIB B MiClli 3aMUKaHHS Bif] BIUIUBY SIK 30BHIlIHIX (aKkTOPiB, TaK i peXXuMiB
po6OTH rifpoarperartis CTaHLii; TAKOX pO3p06JI€HO METO, BUSHAYEHHS MOTipIIEeHHS CTaHy 3041l Mepex
OIIE€PATUBHOTO NOCTIMHOTO CTPYMY, SKUH IIJISIXOM BPaxXyBaHHS IAPAMETPiB KOPOTKOYACHUX 3MiH 3HAY€Hb ONOPY
IIOJIIOCIB BiTHOCHO "3eMJIi" 03BOJIsI€ BUSBUTH ePEeKTH TaKUX MEPeX Ha paHHIX cTafisx. [IpakTuyHi pe3yipTaTi
[IOJIATAIOTh Y 3MEHIIEHHI KiJIbKOCTi 3aMUKaHb II0JII0CIB MEPEXK ONEPATUBHOIO IIOCTIMHOTO CTPYMY Y€pe3
nepexigHuii onip He 6inbiie 20 KOM Ta y 3MEHIIEHH] Yacy NOUIYKY MiClb 3aMUKaHb; Y PO3POOJIEHH] IPUCTPOIO
3arajiBHOMEepEesKHOTO KOHTPOJIIO i3071s1i, 10 JO3BOJINJIO OTPUMATH BUILY YyTAUBICTb (He 6inbime 100 kKOM) 1o
pi3HUILI CTPYMiB MK IO3UTHMBHUM i HETaTUBHUM IPOBiTHUKAMY; Y PO3POOJIEHH] IpOrpaMHOro 3abe3rned4eHHs
IIPUCTPOIO 3araJIbHOMEPEKHOT0 KOHTPOJIIO i307141ii. CTyiHb BIPOBAJyKEHHS - PE3yJIbTaTH POOOTH BIIPOBA/IKEHO B
®inii "Nupexkuis 3 6yaiBHuLTBa [JHicTpoBChKOi TAEC" Ta y ®inii "Kaniscbka 'EC" (ITAT "VkprizpoeHepro”) i B
HaBYaJIbHOMY IIpolieci BiHHuUIIPKOroO HallioHaIbHOTO TexXHiYHOro yHiBepcurety. Cdepa (ranysb BUKOPUCTAHHS) -

€JIEKTPOEeHepreTHKa.

2. The object of study - the process of changing the state of isolation in the operation of cable lines operative DC
hydroelectric power plants; purpose of this study is to improve the reliability of hydro and pumped storage plants
by identifying damaged insulation networks operative DC at an early stage of their development and reduce the
amount of fault "ground" poles networks operative DC data stations by means of network-wide improvement
insulation monitoring and automated fault detection site. In this thesis theory methods of electrical circuits, the
operator method for calculating transients; criterial programming methods; methods of probability theory and
mathematical statistics. Theoretical results - the first time a method for predictive control to determine the
damaged cable line networks operative DC by finding the difference between the current test signal of different
frequencies in the positive and negative conductors of the cable line; the first study of patterns of change in
isolation networks operative DC hydroelectric power plants from the effects of external factors; first developed a
mathematical model predicting the likelihood of deterioration of insulation networks operative DC, depending on
the parameters of short-term changes in resistance values of poles on the "land", which allowed to study the
variation of currents in circuits from the effects of both external factors and modes of hydropower units; also
developed a method for determining the deterioration of insulation networks operative DC that by taking into
account the parameters of short-term changes in resistance values of poles on the "earth" reveals defects such
networks in the early stages. Practical results are to reduce the number of fault poles networks operating dc
current through the contact resistance less than 20 ohms, and in reducing the search time of the fault; in the
development of network-wide control device isolation, which allowed us to obtain a high sensitivity (less than 100
ohms) to the current difference between the positive and negative conductors; in the development of the device
software network-wide control of isolation. The degree of implementation - the results have been implemented in
the branch "Directorate for Construction of the Dniester PSP" and the Branch "Kanev HPP" (JSC "Ukrhydroenergo")
and in the educational process of Vinnytsia National Technical University. Scope (scope) - power: application area
is the electric power industry.
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