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1. BoockoHasieHHsI METOZB i 3aC00iB AiarHOCTYBaHHS €J1Iera30BUX BUMHUKAYiB

2. Improving the methods and means of diagnosing SF6 circuit breakers

Pedepar:

1. O6'eKT mOCIiIKEHHS - IPOLeCU 3MiHM TEXHIUHOIO CTaHy eJiera3oBuX BUMHUKAUIB Mif] yac ix excrtyaratii. MeTa
IOCJIiIKE€HHS - MiIBUILIEHHS HAaJlilHOCTi €JIEKTPOEHEPreTUYHUX CUCTEM LIJISIXOM BLOCKOHAJIEHHS OiarHOCTUYHOTO
3a6e311eYeHHs1 €JIera30BUX BUMUKAUiB i BUSIBJIEHHS iX MOLIKOIKEHb HA PAHHIN CTaflii po3BUTKY. MeTonu
IOCJIiI)KeHHS: METOAM TEOPETUYHO]I €JIeKTPOTEXHIKY 117151 TOOYOBY Ta aHajli3y MaTeMaTU4HOI MOJieJli CTPyMY
TE€CTOBOTO CUTHAaJy, METOIY TEOPETUYHOI MeXaHiKu 111 IPOBEIEHHS NOCiI)KeHHs KIHEMaTUKY TPUBOJHOTO
MEXaHi3My, METOAM Teopii IMOBIpPHOCTI, MeToz, ¢popmaisalii 1j1s1 po3p0o06JIeHHSI HOBUX METO/IB i 3ac06iB
IiarHOCTYBaHH$ €JIEra30BUX BUCOKOBOJIbTHUX BUMUKAYiB, METOAM (Pi3MYHOTO Ta MATEMATUYHOTO MOJIE/IIOBAaHHSI.
TeopeTunyHi pesybTaTy: BIIEpIIE 3aIIPOITOHOBAHO KOMOIHOBaHUI METOZ, [IiarHOCTYBaHHS €JIera30BOro BUMMUKaya
LIJIIXOM KOHTPOJIIO CTPYMY T€CTOBOTO CUTHAJTY 3MiHIOBaHOI YaCTOTH, IIOJAHOTO HA MOTro anapartHi BBOJHU, Ta
MIOPiBHAHHSA [TIOTOYHMX 3HA4YEHb AiarHOCTUYHUX TIapaMeTPiB i mapaMeTpiB WBUIKICHOI XapaKTEPUCTUKY B YMOBax

PE30HaHCY HaNpyT, BUBHAYEHUX 3 yPaXyBaHHSM L[bOTO CTPYMy, Ha MONIEPEIHbO OOIPYHTOBAHUX iHTEPBaJax 4acy, 3



TaK/MH, IO OTPMMaHi Ilepe]] BBEJEHHSIM B €KCILTyaTallilo CIIPABHOTO BUMMKA4d, 4 BUKOPUCTAHHS TAKOTO METOLY
D03BOJISI€ BUSIBUTY MOMIKOKEHHS €JIera30BOro BUMUKaya 6e3 06MeXeHb, BUKIIMKAHUX KOHCTPYKTUBHUMU
0CO0JIMBOCTSIMU;YIOCKOHAJIEHO MAaTEMATUYHY MOJIEJIb IIPOLIECY 3MiHM CTPYMY TECTOBOT'O CUTHAJY B €JIETA30BOMY
BMMUKaUi IiJl 4aC BUKOHAHHS TEXHOJIOTIYHMX ONEpalili, o NOJIsAra€e y BpaxyBaHHI XapaKTEPUCTUK CEpelOBUIIA,
AKTHMBHOTIO OIOPY Ta EMHOCTI MK KOHTAKTaMM BUMMKA4a, TapaMeTPiB i30J1s11ii arlapaTHUX BBOJIIB BIITHOCHO
3a3eMJIEHMX YaCTUH BUMMKa4a Ta JO3BOJISIE M IBULIMTY TOYHICTh OL[iHIOBAHHS TEXHIYHOTO CTaHy BUMMKayYa 3a
pe3yJbTaTaMu KOHTPOJIIO; IiCTaB MOJAJIbIIOTO PO3BUTKY METO/, BU3HAUEHHS ONITUMAJIbHUX IIapaMeTpiB TECTOBOIO
CHTHAJIy 32 PaxyHOK BUKOPUCTAHHSI METOZY iHTE€rpajlbHUX aHAJIOTIB, 10 403BOJISE MiABUIIUTY iHPOPMATUBHICTD Ta
IOCTOBIpHICTh KOHTPOJIIO TEXHIYHOTO CTaHY BUMHKKAya B yMOBax [ii 3aBaf,. [IpakTuyHi pe3ysibTaTi: po3po0JIeHo
IiarHOCTMYHUI KOMILJIEKC, SIKUI1 3a6e311e4dye KOHTPOJIb i aHai3 3MiHM ITapaMeTpiB TECTOBOI'O CUTHAJY I1OCTiIHHOTO
Ta 3MiHHOTO CTPYMIB, OLIiHIOBaHHSI TEXHIYHOTO CTAHy AyrOracujibHOi KaMepy Ta IPUBOJHOIO MEXaHi3My BUMUKAYa,
1110 aBTOMATU3YE 1 MifBUIIye BipOTigHICTL BU3HAYEHHS MOr0 TEXHIYHOrO CTaHy Ha PaHHIN CTaii pO3BUTKY
nowmKkoAxeHb. CTyIiHb BIIPOBAI>)KEHHSI - pe3yJbTaTy pobOTU BIIpoBamykeHo y [liBnenHo-3axinHii
€JIEKTPOEHEPreTUYHil cucTeMi (akT BIpoBajykeHHs Bif, 14.10.2014 p.). Ta B HaBYaIbHUI Npolec BiHHMLIBKOTO
HalliOHAJIbHOTO TEXHIYHOTO YHIBEPCUTETY (aKT BpoBajykeHHs Bif, 20.10.2014 p.). Cdepa (ranysb BUKOPUCTAHHS) -

€JIEKTPOEHePreTHKa.

2. The object - the processes of change of the technical state of gas-insulated switches in during their operation.
The aim - to improve the reliability of electric power systems by improving diagnostic software hexafluoride
circuit breakers and detection of damage at an early stage of development. Methods - Theoretical Electrical
Engineering - for the construction and analysis of mathematical models of current test signal, theoretical
mechanics - for the study of the kinematics of the drive mechanism, probability theory, systematic approach and
method of formalization in developing new methods of diagnosing gas-insulated high-voltage switches, physical
and mathematical modeling. Theoretical results: first proposed a combined method of determining the technical
condition of structural elements of gas-insulated switches, which, unlike known, based on the measurement of
leakage current through the insulation hardware inputs and DC resistance of the main conductive path and
continuous control signal as a current test signal whose frequency provides a condition of resonance between the
inductance of the transformer auxiliary test signal source and capacity between the contacts of the switch during
its operation and compare the characteristics of reference previously removed before entering the switch up and
analysis of deviations of these characteristics to reasonably certain time intervals that can simultaneously detect
arc in Drivers and cell damage in the early stages of their development without restrictions caused by structural
parameters of the switch; improved mathematical model of change of current test signal in gas-insulated switches
when performing manufacturing operations, which manifests itself in taking into account the characteristics of
extinguishing medium, active resistance and capacitance between the switch contacts, settings isolation hardware
inputs relative to grounded parts of the switch and can improve the accuracy of evaluation of technical condition
of the switch results of controls; took the further development of the method of determining the optimal
parameters of the test signal by using the method of integral analogues, thus improving the information content
and reliability of technical state of the switch in terms of noise. Practical results: developed the diagnostic system
for provides monitoring and analysis of parameters of test signal DC and AC currents, evaluation of technical
condition of arc chutes and drive mechanism that automates and increases the probability of determining the
technical state of EB in the early stages of damage. The implementation - the results introduced in the Southwest
Power System (act introduction of 10.14.2014). and in the educational process Vinnytsia National Technical
University (act introduction of 20.10.2014). Sector (industry) use - power engeniring.
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