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Pedepar:

1. MeTa po60TH - OKpalleHHs eKCIyaTalliiHoi HaAiIHOCTi BUCOKOBOJIbTHOI'O MaCJIOHAIIOBHEHOTO 06J1aJHAHHS
€JIEKTPUYHUX CUCTEM Ta MEPEX 32 PAXyHOK MiIBUILIEHHS TOCTOBIPHOCTI PO3Mi3HABaHHS TUMY Ne(eKTiB 3a
pe3yJibTaTaMU aHaJIi3y pO3YMHEHUX Y MacJli ra3iB. O0’eKT JOCTiIKEHHS — IPOLECH PO3BUTKY Je(EKTIB y
MAacCJIOHAIIOBHEHOMY 00JIaJiHaHHi €JIEKTPUYHMX CUCTEM Ta MepexX. [IpeiMeT JoCliIKeHb — 3Ha4€HHS BiJHOLIEHb
rasis, BillCOTKOBOI'O BMICTYy ra3iB i BiTHOLIEHD I'a3iB [0 rady 3 MAKCMMaJIbLHUM BMiCTOM Y MACJIOHaIllOBHEHOMY
006J1aJIHAaHHI eJIEKTPUYHUX CUCTEM Ta MepeX 3 IeeKTaMu pi3HOro TUIy. 3a pesysbTaTaMu JOCTiIKEHHs! OTPUMaHO

HACTYyIHI HayKOBi pe3ynbTaTu: 1. OTpUMaB NOJanbIuil PO3BUTOK METOJ, HOMOTPaM, SIKUH BiflPi3HSIETHCS Bif



HasIBHOTO HOBUMMU 95 rpadiyHuMU 06J1aCTSIMU, XapaKTepHUMU 17151 AedeKTiB pi3HOro TUITy Ta ix KOMGiHalLil, i nae
3MOTY y 7 pasiB MigBUIIUTU KiJIbKiCTb AedeKTiB, sIKi pO3Mi3HAIOThCS 3 BUKOPUCTAHHSIM MeTOoZy HoMorpam. 2. Briepiue
po3po6iieHo rpadiyHuil MeTo, po3Ili3HaBaHHS TUIY Ae(EKTy 10 3HaU€HHSIM TPbOX BiJJHOLIEHb ra3iB, SIKUi, Ha
BiIMiHY BiJl HasIBHUX aHAJIOTIB, O3BOJIsIE PO3IIi3HABATH HE TiJIbKU €JIEKTPUYHI po3psau i TepMiuHi nedexry, a i ix
KoMbiHalii 3 OLiHKOI0 eHeprii po3pAiB Ta TeMIIEpPaTypy raps4o0i TOUKHY, IO L03BOJISE MigBUIIATH KiJIbKICTh
MIPaBUJIbHUX JiarHO3iB, IOCTaBJIE€HUX 3 BUKOPUCTAHHSIM 3aIIPOIIOHOBAHOTO METOAY, 1O 86,67 % TOZi K HasBHI
METOAM JO3BOJIAIOTh [IOCTABUTY IIPAaBUJIbHUI fjiarHo3 y 83,6 %. 3. Briepiue 3ariporioHOBaHO METOJ, [1JIsl
PO3IIi3HaBaHHS TUITY AedEKTYy MaCJIOHATIOBHEHOTO O6JIalHAHHS €JIEKTPUIHUX MEPEXK 33 KOMILJIEKCOM
IiarTHOCTUYHUX KPUTEPIiB, SIKWI1 BiPi3HSAETHCS Bill HASBHUX TUM, IO PO3Ii3HABaHHS TUITY AedeKTy IPOBOIUTHCS Ha
OCHOBI ITOPiBHSJIBHOI'O aHAaJi3y CHiBIALiHHA Pe3yJbTaTiB aHai3y PO3YMHEHUX y MACJIi rasiB i3 iarHOCTOBAHOTO
o6J1afHaHHS 3 pe3yJbTaTaM aHaJli3y PO3YMHEHUX Y MACJIi Ta3iB 00J1aJHaHHS 3 YiTKO BCTAHOBJIEHUM [IiaTHO30M, L0
I03BOJIsIE€ po3Mi3HaBaTu 32 pi3Hi Tunu gedeKTiB Toxi SK BioMi CTaHIapTH Ta METOU LO3BOJISIIOTH PO3Mi3HATH 4-13
tuiB nedexTis. 4. HaykoBo 06rpyHTOBAHO Jiania3oHy 3HaY€Hb BilHOILIEHb XapaKTePHUX IasiB, BiZlCOTKOBOTO BMICTy
rasis i BiflHOIIEHb ra3iB 10 ra3y 3 MaKCMMaJIbHUM BMicTOM 151 32 TUIiB fledeKTiB Ta ix KomOiHawiil. [TpakTuyne
3HAYEHHS] OTPUMaHUX PE3YJIbTATIB /JIS1 €JIEKTPOEHEPreTUYHOI ranysi: 1. 3amrponoHoBaHO METOUKY Kiacudikarii
CTaHy MacJIOHAIIOBHEHOI'O 00JIaHAHHS eJIEKTPUYHUX MepPEeX B 6araToMipHOMY [iarHOCTUYHOMY IIPOCTOPI, SIKa
BHUKOPHCTOBYETHCS B HAYKOBIi1 IisiIbHOCTI Kadenpu nnepenadi eJ1eKTpuyHoi eHeprii HallioHaibHOTO TeXHIYHOTo
yHiBepCUTETY «XapKiBCbKUM MOJITEXHIYHUN IHCTUTYT» NPU OOCIIIKEHH] [IPOLECIB CTapiHHA 1301111
BUCOKOBOJITHOTO MACJIOHAIIOBHEHOT O 00JIaffHAHHS €JIEKTPUYHUX CACTEeM Ta MepexX. 2. OTpuMaHi JianazoHu
3HaYeHb BiHOIIEHb XapaKTePHUX 'a3iB, BiZlCOTKOBOIO BMICTY rasiB i HoMorpamu fie(eKTiB BUKOPUCTOBYIOTHCS SIK
IOJATKOBI KpUTepii 17151 BUBHAUEHHSI TUIY eEeKTiB 3a pe3ysbTaTaMU aHali3y PO3YMHEHUX Y Macli ras3iB y ciryxoi
izomsuii Ta rpo3osaxucty AT «XapKiBo6aeHePro». 3. AITOpUTMIUHO PO3POO6JIEH Ta IPOrPaMHO peasizoBaHi OKpeMmi
monyJi iHpopmaniiiHo-aHaniTuuHOI cuctemu «CUPEHA», sika Ha naHuii 4ac po3pobiiseTbes Ha kadenpi «Ilepenaya
€JIEKTPUYHOI eHeprii» HallioHaJIbHOrO TEXHIYHOTO YHIBEPCUTETY «XapKiBCbKUM MOJITEXHIYHUI iHCTATYT», 10
peasi3yloTh po3po06JIeHi METOAM PO3Ii3HABAaHHS TUITY Ae(EKTIB MAaCIOHAIIOBHEHOTO 00JIaIHAHHS 32 pe3yJibTaTaMU

aHaJli3y pO3YMHEHMX y Maci rasis.

2. The aim of the study is to improve the operational reliability of high-voltage oil-filled equipment of electrical
systems and networks by increasing the reliability of fault type recognition based on the results of dissolved gas
analysis. The object of research is the processes of fault development in oil-filled equipment of electrical systems
and networks. The subject of research are the values of the gas ratios, the percentage of gases and the gas-to-gas
ratios with the maximum content in oil-filled equipment of electrical systems and networks with various types of
faults. The following scientific results were obtained from the study: 1. The nomogram method was further
developed, which differs from the existing one by new 95 graphic areas characteristic of various types of faults and
their combinations, and allows to increase the number of faults that can be recognised using the nomogram
method by 7 times. 2. For the first time, a graphical method for recognising the type of fault by the values of three
gas ratios has been developed, which, unlike existing analogues, allows recognising not only electrical discharges
and thermal faults, but also their combinations with an assessment of the discharge energy and hot spot
temperature, which will increase the number of correct diagnoses made using the proposed method to 86.67 %,
while existing methods allowed making the correct diagnosis in 83.6 %. 3. For the first time, a method for
recognising the type of fault in oil-filled equipment of electrical networks by a set of diagnostic criteria is
proposed, which differs from the existing ones in that the recognition of the fault type is based on a comparative
analysis of the coincidence of the results of dissolved gases analysis from the diagnosed equipment with the results
of dissolved gases analysis of equipment with a clearly established diagnosis, which allows recognising 32 different
types of fault, while the known standards and methods allow recognising 4-13 types. 4. Scientifically substantiated
ranges of characteristic gas ratios, percentage of gases and gas-to-gas ratios with maximum content for 32 types
of faults and their combinations. Practical implications of the results for the electric power industry: 1. A
methodology for classifying the state of oil-filled equipment of electrical networks in a multidimensional
diagnostic space is proposed, which is used in the scientific activity of the Department of Electric Power



Transmission of the National Technical University "Kharkiv Polytechnic Institute" in the study of the aging
processes of insulation of high-voltage oil-filled equipment of electrical systems and networks. 2. The obtained
ranges of characteristic gas ratios, percentage of gases and nomograms of faults are used as additional criteria for
determining the type of faults based on the results of dissolved gas analysis in oil in the insulation and lightning
protection service of JSC Kharkivoblenergo. 3. Algorithmically designed and software implemented individual
modules of the information and analytical system “SYRENA”, which is currently being developed at the Department
of Electric Power Transmission of the National Technical University “Kharkiv Polytechnic Institute”, implementing
the developed methods of recognising the type of faults in oil-filled equipment based on the results of dissolved
gas analysis.
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00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
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