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1. TligBuIIeHHS JOCTOBIPHOCTI pO3Mi3HaBaHHS TUILY Ae(EeKTiB B 00I1alHaHHI €JIEKTPUYHUX CUCTEM 32 PE3yJIbTaTaMU
aHaJIi3y pO3YMHEHUX B MACJIi rasis

2. Improving the recognition reliability of the fault type in electrical system equipment using the dissolved gases
analysis results

Pedepar:

1. MeTa po60TH - MOKpalleHHs eKCIUTyaTaliitHoi HaAiiiHOCTi BUCOKOBOJIbTHOT'O MaCJIOHAIIOBHEHOT'O 00J1aAHAHHS
€JIEKTPUYHUX CUCTEM Ta MEPEX 32 PaXyHOK IIiABUILIEHHS IOCTOBIPHOCTI pO3Mi3HaBaHHs TUIY IeeKTiB 3a
pe3yJbTaTaMu aHasli3y pO3uMHEHUX Y Macyi ra3iB. O6'eKT NOCIiIPKEHHS — IPOLieCH PO3BUTKY ePEKTiB y

MaCJIOHAaIIOBHEHOMY O6JIaILHaHHi €JIEKTPNYIHUX CUCTEM Ta MEPEXK. Hpe,umeT ,ILOCJ]i,[L)I(eHb — 3HAYEHHA BiILHOH_IeHb



rasis, BillCOTKOBOT'O BMICTY rasiB i BilHOLIEHD ra3iB [0 rady 3 MAKCMMaJIbHUM BMiCTOM Y MACJIOHallOBHEHOMY
00J1aHaHH] eJIeKTPUYHUX CUCTEM Ta MepexX 3 edeKTaMu Pi3HOro TUITy. 3a pe3yabTaTaMU LOCiI>)KeHHS! OTPUMaHO
HACTYIIHI HayKOBi pe3ysbTaTu: 1. OTpUMaB NOJanbIKUNA PO3BUTOK METOJ, HOMOTPaM, SIKUH BiflPi3HAETHCS Bif
HasIBHOTO HOBUMMU 95 rpadiuHuMU 06J1aCTSIMU, XapaKTepHUMU J1Jis AedeKTiB pi3HOro TUITy Ta iX KOMGiHalLil, i nae
3MOry y 7 pasiB NiIBUIUATH KiIbKIiCTb Ne(EeKTIB, SIKi pO3Mi3HAIOTHCS 3 BUKOPUCTAHHIM METOLYy HOMOrpam. 2. Biepuie
po3pobiieHo rpadiyHuil MeTo, po3Ili3HaBaHHS TUIY AedeKTy 110 3HaUeHHSIM TPbOX BiZJHOLIEHb ra3iB, SIKUi, Ha
BiIMiHY BiJl HasIBHUX aHAJIOTIB, I03BOJIsI€ PO3IIi3HABATH HE TiJIbKU €JIEKTPUYHi po3psau i TepMiuHi nedexry, a i ix
KoMbiHanii 3 O1iHKOI0 eHeprii po3pAiB Ta TeMIIepaTypy rapsivoi TOUKHY, IO T03BOJISE MigBUIIATH KiJIbKICTh
MIPaBUJIbHUX JiarHO3iB, IOCTABJIEHUX 3 BUKOPUCTAHHSIM 3aIIPOIIOHOBAHOTO METOAY, O 86,67 % TOxi 5K HAasIBHI
METOM JO3BOJISIOTh [IOCTABUTH [IPAaBUJIbHUI IjjarHo3 y 83,6 %. 3. Briepiue 3ariporioHOBaHO METOJ, [1JIs
PO3Ii3HaBaHHS TUIY AE(EKTY MACIOHATIOBHEHOTO OOJIAIHAHHS €JIEKTPUYHUX MEPEXK 33 KOMIIJIEKCOM
IiarHOCTUYHUX KPUTEPIiB, KU1 Bilpi3HSIE€TbCS Bifl HAIBHUX TUM, 1[0 PO3Mi3HABaHHS TUIY Ae(EKTy MPOBOAUTHCS HA
OCHOBI ITOPIBHSJIBHOTO aHAaJi3y CHiBIAaLiHHA Pe3yJbTaTiB aHaIi3y PO3YMHEHUX y MACJIi rasiB i3 iarHOCTOBAHOTO
o6J1afHaHHS 3 pe3yJbTaTaM aHaJli3y pO3YMHEHUX Y MACJli ra3iB 00J1aJHaHHS 3 YiTKO BCTAHOBJIEHUM [IiaTHO30M, L0
JI03BOJIsIE PO3Mi3HaBaTH 32 pi3Hi TUIIU JlePEKTIB TOAI K BilOMi CTaHAAPTU Ta METOAM LO3BOJISIOTh PO3Mi3HaTH 4-13
tuiB nedexTis. 4. HaykoBo 06rpyHTOBAHO Jiarnia3oHu 3HaY€Hb BiIHOIIEHb XapaKTEePHUX Ia3iB, BiZlCOTKOBOTO BMICTy
rasis i BiflHOIIeHb ra3iB 10 ra3y 3 MaKCUMaJIbHUM BMicTOM 1151 32 TUIiB fledeKTiB Ta ix Komb6iHawiil. [TpakTuyne
3HAUYEHHS] OTPUMAHMX PE3YyJIbTATIB [1JIs1 €JIEKTPOEHEPreTUYHO] ranysi: 1. 3arponoHoBaHO METOAMKY Kacudikalii
CTaHy MaCJIOHaIlIOBHEHOTO 00JIafiHAHHS €JIEKTPUYHUX MePeX B 6araToMipHOMY [1iaTHOCTUYHOMY IIPOCTOPI, sIKa
BHUKOPHCTOBYETHCS B HAYKOBIi1 HisiIbHOCTI Kadenpu nepenadi eJ1eKTpuyHoi eHeprii HallioHaibHOTO TeXHIiYHOTo
yHiBepCcUTETY «XapKiBCbKUM MOJITEXHIYHUIN IHCTUTYT» NPU OOCJiIKEHH] [IPOLECIB CTapiHHA 1301111
BHICOKOBOJIbTHOTO MaCJIOHAIIOBHEHOTO 00JIaffHAHHS €JIEKTPUYHUX CUCTEM Ta MepexX. 2. OTpuMaHi fiana3oHu
3HaYeHb BiTHOIIEHb XapaKTePHUX a3iB, BiZlCOTKOBOIO BMICTY rasiB i HoMorpamu fie(deKTiB BUKOPHUCTOBYIOTHCS SIK
IOJATKOBI KpUTepii 17151 BUBHAUEHHS TUIY leeKTiB 3a pe3ybTaTaMU aHali3y pO3YMHEHUX Y Macli rasiB y ciyxoi
isomauii Ta rpososaxucty AT «XapkiBob6sieHepro». 3. AJITOPUTMIYHO PO3POO6JIEH] Ta IPOrPaMHO peali3oBaHi OKpeMi
moayi iHpopMatiiiHo-ananitTnyHoi cuctremu «CHPEHA», sika Ha naHuil yac po3po6ssieTbes Ha Kadenpi «Ilepegaya
€JIEKTPUYHOI eHeprii» HallioHaJbHOro TEXHIYHOTO YHIBEPCUTETY «XapKiBCbKUM MOJITEXHIYHUI iHCTATYT», 10
peasizyioTh po3po06sieHi METOAU PO3Ii3HABAHHS TUITY Ae(EKTIB MAaCIOHAIIOBHEHOTO 00JIalHAaHHS 32 pe3yJibTaTaMU

aHaJli3y PO3YMHEHMX Yy MacCJli 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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https:/ /repository.kpi.kharkov.ua/items/9bc93638-ef75-4bff-9e26-600b32945d7e

e Illyrenko O. B., Kynuk O. C. Po3nisHaBaHHA TUIy JeQEKTY 3a pe3yIbTaTaMy aHaJli3y PO3UMHEHUX Y MaCJli ra3iB
3 BUKOPUCTaHHSM €TaJIOHHUX MHOXUH. [HpopMalliliHi TeXHOJIOrii: HayKa, TexHiKa, TEXHOJIOTis, OCBITa,
310poB's (MicroCAD) : Te3u gonosineit XXXI MibxkHapoiHOI HAyKOBO-TIpaKTU4YHOI KoHPepeHwii MicroCAD-
2023, M. XapkiB, YkpaiHa, 17-20 tpas. 2023 p. Xapkis, 2023. C. 134. URL:
https:/ /repository.kpi.kharkov.ua/items /99d0bdfe-ac06-48d9-852d-7e4ed3aedacc

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILiS: meToau, Teopii, rinoresu
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTD: 3MEHIIEHHS 3HOCY 06/1aIHAHHS

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBazykeHHs pe3yJIbTaTiB AUCePTalii: BiposamkeHo

3B'I30K 3 HAYKOBHMH T€MaMH: 0121U109404

VI. BizomocTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Hlyrenko Ozner BosmogumMupoBuy

2. Oleg V. Shutenko
KBasigikanis: . r. u., gou., 05.09.13
InenTudikarop ORCHID ID: 0000-0003-3141-7709

JoparkoBa iHpopmauist: https://www.scopus.com/authid /detail.uri?authorld=57202963109;
https: / /www.webofscience.com /wos /author /record /2274312;

https:/ /scholar.google.com.ua/citations?hl=uk&user=kPSO_2cAAAAJ;

https:/ /www.researchgate.net /profile /Oleg-Shutenko



IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TEXHIYHUI YHiBEpCUTET "XapKiBChKMit

MOJIITEXHIYHUN IHCTUTYT"

Kopg, 3a €IPIIOY: 02071180

MicueSHaxo,q)KeHHﬂ: ByJ1. Kupninuoga, 6yz. 2, XapkiB, XapKiBcbKuil p-H., 61002, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta PEelleH3€HTIiB
OdiuiiiHi OIOHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. JlexxHtok Iletpo Jlem'ssHOBUY

2. Petro D. Lezhniuk
KBasigikanis: n. 1. n., npodecop, 01.05.02
InenTudikarop ORCHID ID: 0000-0002-9366-3553

HoparkoBa iHpopMmawist: https://www.scopus.com /authid /detail.uri?authorld=6507787489;
https:/ /scholar.google.com.ua/citations?hl=uk&user=E-IK7SYAAAAJ;
https:/ /www.webofscience.com /wos /author /record /553393

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL OCOOM: BiHHUIILKMII HAI[IOHA/ILHUI TEXHIYHUI YHIBEPCUTET
Kopg 3a €IPIIOY: 02070693

Micuesnaxomxeunﬂ: ByJI. XMeJIbHUIIbKe 110ce, 6yz. 95, Binnuug, Binuunpkuit p-H., 21021, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBEepCHTETChKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KpuBoHocoB Banepiit EropoBry

2. Valerii Y. Kryvonosov

KBasidikamnis: n. . 1., npodecop, 05.09.03
Inentudikarop ORCHID ID: 0000-0002-8219-021X
JoparkoBa iHdpopmamuist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBEpcuTeT Giopecypceis i

IIPUPOJIOKOPUCTYBaHHS YKpaiHu



Kopg 3a €IPIIOY: 00493706

Micue3Haxoa KeHHS: By [epoiB O60ponu, 6y1. 15, Kuis, 03041, Vkpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI

Peuensentu

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. Josramtok OkcaHa MuKoJjaiBHa

2. Oksana M. Dovgalyuk

KBasmigikanis: k1.1, gou,, 05.14.02

Imentudikarop ORCHID ID: 0000-0003-1994-619X

HoparkoBa iHdpopMmamist: https://www.scopus.com /authid /detail.uri?authorld=57201913914;
https:/ /www.webofscience.com /wos /author /record /171527,
https://scholar.google.com.ua/citations?hl=uk&user=UP8balgAAAA]

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kog, 3a €EJPIIOY: 02071180

Micue3HaxoaKeHHS: By Kupniuyosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina
dopma ByacHOCTI: [lepkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBIiTH | HayKK YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBEPCUTETCHKUIL

BaacHe IlpizBume Im's I10-6aThKOBI:

1. IliporTi Onekciit €EBreHoBny

2. Oleksii Pirotti

KBasigikanis: . . u., gou., 05.09.16
InenTudikarop ORCHID ID: 0000-0002-4357-996X

JoparkoBa iHpopmanist: https://www.scopus.com/authid /detail.uri?authorld=57210206430;
https:/ /www.webofscience.com /wos /author /record /27203027,
https://scholar.google.com.ua/citations?hl=uk&user=0VTHF1SAAAA]

IloBHEe HalIMEeHYBaHHS IOPUAHYHOL 0CO0H: HanioHanbHUI TEXHIYHMI YHIBEpCUTET "XapKiBChKUiA

MOJIITEXHIYHUN IHCTUTYT"
Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: Bys. Kupnuyosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina



dopma BiracHOCTI: JlepxasHa

Cdepa yllpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETChKUI

VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpi3Buine Im'sa I1o-6aTbKOBI

roJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acigaHHi

BignoBigasibHuUI 3a HiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peecTpallilo HayKOBOIi

OisIIBHOCTI

Yepkawmnna Beponika BikropiBHa

YepkawmnHa BepoHika BikropiBHa

Sanues IOpiit IBaHOBNY

VKpIHTEI

FOpuenko TetsiHa AHaToJiiBHA



