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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemMaTHYHHUX PYOPHK: 44.29.29

Tema gucepranii:
1. CybrapmoHiitHuil pepope30HaAHC B eJIEKTPUYHUX MEPEKAX BUCOKOI HANPYTU 3 e(PeKTUBHUM 3a3€MJIEHHSIM
HeuTpai

2. Subharmonic ferroresonance in high voltage electrical networks with effective grounded neutral

Pedepar:

1. O6’eKT HOCiI)KEHHS: €JIEKTPOMArHITHI ITPOLIECH B €JIEKTPUYHUX MePeKax BUCOKOI HANPyTH 3 €(PEKTUBHUM
3a3eMJIEHHSIM HelTpasli. MeTa po60Tu: po3pobka MeTO/iB aHali3y (pepope30HaHCHUX IPOLECiB 11715 3ar106iraHHs
BMHUKHEHHIO Ta PO3BUTKY HEOe3[IeYHNX aHOPMaJIbHUX PEXXUMIB B €JIeKTPUYHUX MepPeskax BUCOKOi HaNlpyru 3
epeKTMBHUM 3a3eMJIEHHSIM HelTpasi. MeTonu nociimkeHHs: MEeTOAU HeJliHiHOI AuHaMiku, MeToh, ['anbopKiHa,
METOJIU YNCJIEHHOrO IHTETPYBAHHS | MaTEMAaTUYHE MOJEJIIOBAHHS. T€OPETUYHI Ta IPAKTUYHI pE3YyJIbTaTH i HOBM3HA:
BIlEplIe BU3HAYEHO 30HM iCHYBaHHS Heb6e3leYHNX IapaMeTpisB pepope3oHaHCHOrO KoJa 3i 3aCTOCYBaHHSIM METO/IIB
HEJIIHIMHOI JUHaMIKK; Y 0CKOHAJIEHO MaTeMaTUYHi MOZEJIi €JIEMEHTIB €JIEKTPUYHUX MEPEXK 32 PAXyHOK
MOJIEJIIOBAaHHS SBUILA TiCTEPE3UCY B MArHiTOINPOBOJi TpaHCPOPMATOPa i KOPOHHOTO PO3PsAy Ha JiHisIx
eJIeKTpolepeayi Ta mMuHax MiACTaHIil; po3p06IeHO HOBUM KOMOGIHOBaHMI MEeTO/, aHaIi3y HeliHIHHAX

KOJIMBaJIbHUX KiJl, 110 [103BOJISIE OJHOYACHO II€PEBipSATH HASBHICTD K HEOOXiIHMX, TaK i JOCTaTHIX yMOB



BMHUKHEHHS Ta PO3BUTKY (hepOpe30HaHCy; po3pO6IeHO HOBE ITporpamMHe 3a6e3redeHHs BUSBIEHHS
(dhepope3oHaHCHUX NPOLECIB B €JIEKTPUYHUX MEPeskax BUCOKOI HAPyTy 3 e(peKTUBHUM 3a3eMJIEHHIM HEeUTpai.
[IpegMeT i CTyIiHb BIIPOBA/I)KEHHS: BUKOPUCTaHi B HOPMAaTUBHOMY JOKYMEHTI MiHiCTepCTBa €HEPTETUKHU Ta
BYTiJIbHOI IPOMUCJIOBOCTI YKpaiHu i 3anpoBaiKeHo 1151 000B'SI3KOBOTO BUKOPUCTAHHS B yCiX €HeprocucTeMax
HauionanbHoi eHepreTnyHoi KoMmaHii “YkpeHepro”. EQeKTUBHICTb BIIPOBA/IKEHHS: 3MEHIIEHO [TPUCKOPEHE
3HOIIIEHHSI OCHOBHOTO 06JIaJHAHHS €JIEKTPUYHOI MificTaHIIii Ta JiKBigoBaHa 3arpo3a MOUIKOIKEHHS
TpaHcopmaTopiB Hanpyru. Cpepa BUKOPUCTAHHS: €JIEKTPUYHI MEPEXi BUCOKOI HANIPYyTH 3 €(PEKTUBHUM

3a3€MJIEHHSAM HEUTpaJli.

2. The object of research: the electromagnetic processes in high voltage electrical networks with effective
grounded neutral. The purpose of research: development methods for the analysis of ferroresonance processes to
prevent the initiation and progress of dangerous abnormal modes in high voltage electrical networks with effective
grounded neutral. Methods of research: nonlinear dynamics methods, Galerkin method, numerical integration
methods and mathematical modeling. Theoretical and practical results and innovations: the dangerous parameters
domains of the ferroresonant circuit are first got using nonlinear dynamics methods; the mathematical models of
the electrical network elements are improved by modeling hysteresis in the transformer core and the corona
discharge on transmission lines and the substation buses; for the analysis of nonlinear oscillatory circuits the new
combined method is developed, which allows to simultaneously check both necessary and sufficient conditions for
the emergence and progress of ferroresonance; new software is developed to identify ferroresonance processes in
high voltage electrical networks with effective grounded neutral. A subject degree of introduction: are used in the
normative document of the Ministry of energy and coal industry of Ukraine and are introduced for mandatory use
in all power systems of the National power company "Ukrenergo”. Effectiveness of implantation: primary
equipment accelerated wear of electric substation is reduced and the danger of damage to the voltage
transformers is eliminated. Sphere of use: high voltage electrical networks with effective grounded neutral.
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