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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka MeToziB i Mozesel 11 aHali3y eJ1eKTPOMAarHiTHUX IePexXiJHUX ITPOLIECiB B €JIEKTPUYHUX MEPEXax 3

METOIO 3aM00iraHHs NosiBi HE6E3NEeYHNX IIEPEHAIIPYT

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of methods and models for the analysis of electromagnetic transients in electrical networks to
prevent the emergence of dangerous overvoltages

Pedepar yKpaiHCBKOIO:

OO6’eKT IOCiyKeHHS — MePexiJiHi Ta KBa3iCTallioHApHI PESKUMU eJIEKTPUIHUX MEPEeK €HEPTOCUCTEM Pi3HOTO PiBHS
iepapxii. MeTa focii)KeHHS — BUSIBJIEHHS XapaKTepy IPOTIiKaHHS €JIEKTPOMAarHiTHUX IIPOLECiB y 06J1aJHAaHHI
€JIEKTPUYHUX MEPEX, BCTAHOBJIEHHS IPUYMH MOXJIMBOTO BUHVKHEHHS aBapilHUX PEXXKUMIB, pO3p0o0Ka 3aXomiB Ta
peKoMeHIaIii AJ1s ix 3arnobiraHHs. MeTonu IOCimKeHHS! — METOAN TEOPETUYHOI €JIeKTPOTEXHIKY, aHaJTi3
eJIeKTpOMaI‘HiTHI/IX Hepexi,am/lx HpOLLeCiB B €JIEKTPOECHEPTETUYHUX CUCTEMAX, METOAU MAaTEMATUIHOTO
MOJIEJIIOBAHHS JIiHITHMX Ta HEJIHIMHUX €JIeKTPUYHUX KiJl, aHaJli3 JIITepaTypH 3 BIIKpUTUX IKepesl. B po6oTi
BMKOHaHO PO3BUTOK METO/IiB Ta 32CO0IB MOZIEIIOBAHHS €JIEKTPOMAarHiTHUX [IepeXifHUX MPOLECiB, SIKi BAHUKAIOTh B
pe3yJbTaTi KOMyTallill B €JIeKTPUYHUX Meperkax, Jj1sl 3a1100iraHHs 10sIBU Hebe3[eyHUX IIepeHanpyr sK Iif yac
IIepPexiJIHOro NpoLecy, TaK i Mmicyst oro 3aTyxaHHs [IpY KBasdicTallioHapHOMY peXXuMi. B ocTaHHbOMY BUIIAIKY
IIepeHaNpPyry BUHUKAIOTh B Pe3yJIbTaTi yCTaleHOoro abo 3aTyxaloyoro pe3oHaHCy Ha OCHOBHIM, BULLiil a60
cyb6rapMoHilHil yactoTax. [Ipyn MmozesioBaHHi nepexifHuX NPOoLECiB B €IeKTPUYHNX Mepeskax BpaxoBaHi
XapaKTePUCTUKU He TilIbKU eJIeKTPUYHUX, ajie I MarHiTHUX KiJl, 0COGJIMBO HasBHICTh (DEepOMarHiTHUX €J1eMEeHTIB.
Po3rygHyTO 3ax011 0OME>XKEHHS TPUBAJIOCTI iICHYBaHHS HAJICTPYMIB Ta IEPEHANPYT B aHOPMAaJIbHUX PEKAMaX.
CdopmynboBaHi pekoMeHallii 1o 3anobiraHHIo NepeTikaHHIO aHOPMaJIbHUX PEKMMIB B aBapiiiHi, IPU IKUX

CIIpalibOBYIOTb 3aXUCTU.

Pedepar aHIJ1iHCBKOIO:

The object of the study is transient and quasi-stationary modes of electrical networks of power systems of
different levels of hierarchy. The purpose of the research is to identify the character of the flow of electromagnetic
processes in the equipment of electrical networks, to establish the reasons for the possible occurrence of
emergency modes, to develop measures and recommendations for their prevention. Research methods - methods
of theoretical electrical engineering, analysis of electromagnetic transient processes in power systems, methods of
mathematical modeling of linear and non-linear electric circuits, analysis of literature from open sources. The
work developed methods and tools for modeling electromagnetic transients that occur as a result of switching in
electrical networks, to prevent the appearance of dangerous overvoltages both during the transient process and
after its attenuation in the quasi-stationary mode. In the latter case, overvoltages arise as a result of established or
decaying resonance at fundamental, higher or subharmonic frequencies. When modeling transient processes in
electrical networks, the characteristics of not only electric but also magnetic circuits are taken into account,
especially the presence of ferromagnetic elements. Measures to limit the duration of the existence of overcurrents
and overvoltages in abnormal modes are considered. Recommendations for preventing the flow of abnormal in
emergency mode, in which the protections are activated, formulated.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: MateMaTi4Hi METO/M 1151 AHAJII3y [EPEXIIHNX €JIEKTPOMArHITHUX MPOLECIB B
JIIHISIX €JIEKTPOIlePEeNaBaHHs HAJBUCOKOI HAIIPYTU. AJITOPUTMU BUKOHAHHSI KOMYTAllill B Cy4aCHUX
eJIEKTpoIepeadyax HaJBUCOKOI Hanpyru. PekomeHparii mon0 Kopekiii pesKuMiB B iI0UMX €IeKTPUIHUX
MaricTpasibHUX Mepekax Cy4aCHOIO PiBHS CKJIQHOCTI, SIKi ITONePeIyKaloTh IOSIBY JJOCTATHIX YMOB PO3BUTKY
HeJIiHITHOTO pe30oHaHCy. MeTo[ ONTUMaIbHOTO BUOOPY MiClsS BCTAHOBJIEHHS Cy4aCHUX KOMYTALiiHUX anaparis,
SIKUI1 6a3y€eTbCs1 HA PO3OUTTI PO3NOAINBbHOI €JIEKTPUYHOI MepeXi Ha CErMEHTH NPUOGJIN3HO OJHAKOBOTO PO3MIpY, IO
IOPiBHIOE BiTHOUIEHHIO CYMapHil JOBXWHI JIiHIM pO37ileHiN Ha KiJIbKiCTh CETMEHTIB. PEKOMeHallii 110 BU3BHAYEHHIO
ONTVMMAaJIbHOTO MiCL$ pO3TalllyBaHHS KOMYTalLliiHMX arapariB Ha OCHOBI JiJIEHHS PO3IOLiIbHOI €JIEKTPUYHOI
MEepeXi Ha CErMEHTHU NPUOIM3HO PiBHOI CYMapHOI TOBXUHM JIiHil, 4Ki 0 HUX BXOISTh, 3 IOJAJIbIIUM YTOUHEHHSIM
I[I0JIOKEHHS KOMYTAaLiTHUX arnaparis 3a Linp0BoI0 QyHKIi€0. MeTon BUsBIeHHS 00J1acTell iCHyBaHHS
(epope30HaHCHUX SIBUIL i yCyBaHHS iX 3a IOIIOMOT0I0 KEPOBAHOT'O PE3UCTHBHOIO 3a3€MJIEHHS HENUTpai y
KOMIIEHCOBAaHUX i HEKOMIIEHCOBAaHUX PO3NOIIIBHUX €JIEKTPUYHUX MepekaX. MeToau4Hi pekoMeHaallii om0
YCYHEHHS] yMOB BUHUKHEHHS (DEPOPE30HAHCY Y PO3MOAIbHUX Mepeskax. [IpucTpiil BUSIBJIEHHS i yCyHEHHS
(dhepope3oHaHCHUX SIBUIL 32 JOIIOMOIOI0 KEPOBAHOTO PE3UCTUBHOTO 3a3€MJIEHHSI HeNTpaJsli y KOMIIEHCOBAHUX i

HEKOMIIEHCOBaAHUX pOBHOﬂi]IbHI/IX €JIEKTPUIHUX MEPEXKAX.

HaszBa HTII anrJificbKo¥0: Mathematical methods for the analysis of transient electromagnetic processes in
ultra-high voltage transmission lines. Switching algorithms in modern ultra-high voltage power transmissions.
Recommendations for the correction of schedule in operating electric trunk networks of a modern level of
complexity, which prevent the emergence of sufficient conditions for the development of nonlinear resonance.
The method of optimal selection of the place of installation of modern switching devices, which is based on the
division of the distribution electrical network into segments of approximately the same size, which is equal to the
ratio of the total length of the lines divided by the number of segments. Recommendations for determining the
optimal location of switching devices based on the division of the distribution electrical network into segments of
approximately equal total length of the lines included in them, with further clarification of the position of
switching devices according to the target function. The method of detecting areas of existence of ferroresonance
phenomena and their elimination by means of controlled resistive grounding of the neutral in compensated and
uncompensated distribution electrical networks. Methodological recommendations for eliminating the conditions
for the occurrence of ferroresonance in distribution networks. Device for detection and elimination of
ferroresonance phenomena using controlled resistive grounding of the neutral in compensated and
uncompensated distribution electrical networks.

HTII, sxy nepezn6ayasiocsi CTBOPUTH:

ITpuunnu, yepe3s saki HTII e 6ysi0 cTBOpeHO:

OTpmvxaHi p€3yJIbTaTH: Bupobu TexHiuHi, MeToau, Teopii, MeToaNYHI JOKYMEHTH
l'asmy3b 3aCTOCYBaHHS: EjekTpoeHepreTuka, eleKTpuyHi Mepesxi pisHoi iepapxil
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Crsopeno HOBI MeTOM Ta MaTeMaTyHi MOJIE /1711 AHATII3Y MEPEXIHKUXK Ta KBAa3iCTAl[lOHAPHUX
PEKMMIB B €JIEKTPUYHUX MEpeskax pPi3HOro piBH# iepapxii, po3pob6eHo Ta BIpoBamKeHO 3aX04U 11Jis1 6e3MeYHO]
POOOTH €JIEKTPUYHUX MEPEXK Cy4acHOro piBHS cKiIagHOCTL. OTpMMaHi pe3ysbTaTy BiflIOBiNAOTh Mi>KHApOAHUM
CTaHJapTaM BMCOKOTO piBH4. Po3po06ieHi MaTeMaT4Hi MOZEJI IJ1s1 aHali3y IEPEXifHUX €JIEKTPOMAarHiTHUX
IIPOLIECIB, 10 BUHUKAIOTh B PEAJIbHUX YMOBAX €KCILTyaTalil JIiHil HaJBMCOKOI HAllPyry, BillIOBiAA0Th
MIKHapOJHMM CTaHIApTaM BUCOKOTO PiBHA IOCJIIKEHb Ta AAIOTh 3MOTY TOUHO BU3HA4YaTy 'PaHULli 30H PEKUMHO]
6e3MeKy, B MeXax SIKUX 3HaU€HHSI [I0YaTKOBUX YMOB I€PEXiTHUX €JIEKTPOMAarHiTHUX IIPOLECiB He BUXOISTD 32

KPUTHYHI i TUM CaMMM NONEPeKyBaTH CUCTEMHI aBapii B 00'eJHaHNX eHeprocucremax. Po3pobseHi meron, i



QJITOPUTM BM3HA4YEHHS ONTUMAaJILHOIO PO3MIIIEHHS Cy4aCHUX KOMYTaLiiHMX araparisB B pO3NOAiIbHUX
€JIEKTPUYHUX MEPEsKax BiJIIOBial0Th Mi’>KHAPOJHUM CTaHJIapTaM BUCOKOTO PiBHS, MifBULIYIOTh HANiAHICTb
€JIEKTPOIIOCTa4YaHHS, 3BMEHIIYIOTb KiJIbKICTb i TPUBAJCTh NIEPEPB €JIeKTPOIIOCTAYaHHSs, SMEHUIYIOTh 0OCST
HEJIOBiANYIEHHOI €JIEKTPOEHEPrii i CIPUSIOTH MiABUILEHHIO O€3I1€YHOCTI IPOTiKaHHS TEXHOJIOTIYHUX [IPOLECIB Y
CIIOKMBayiB. BIPOBa/pKeHHs pO3p00JIEHUX 3aCO0iB Ta 3aX0iB NonepeakeHHs: Gepope30HaHCHUX SIBULL, Y
PO3IONBbHUX €JIeKTPUYHUX MepeXkax [103BOJIUTb 3MEHIIUTH PU3UK BUHUKHEHHS HeOe3[IeyHUX [IepeHarnpyr,
NiABUILMTY 6€3aBapiliHICTh pO3NOLIIBHUX MEPEXK Ta HALIMHICTb €1eKTPONIOCTaYaHHs CIIOXKUBayiB. OTpUMaHi
PEe3yJIbTaTU CIPUSIIOTh 3a0€3[E€YEHHIO CTAJIOTO PO3BUTKY €JIEKTPOCHEPIEeTUKY T MOJINIIEHHIO CTaHy

€JIEKTPOOE3IEKU 32 PAXYHOK YCYHEHHSI He6e3[1eYHUX I1ePEeHaIpYT.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Exonomis enepropecypcis, 3MeHmEHHS 3HOCY

006J1agHaHHS
BnyiuB HTII Ha moBKiJjjis:
BnpoBaaskenHss HTII: Boposamxeno
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamny:
Crno>kuBavi NpoAyKiii: HEK «VkpeHepro»
IlepcnieKTHBHI pUHKH: HEK «YKpeHepro», mepesxi o6yienepro Ykpainu
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMI 00CAT iHBECTHILLiH, THC. TPH.:
IIpaBa, 10 HaAAKOTHCS iIHBECTOPY MicJIsl 3aBepIIEHHsI POOOTH: [IpaBa He HANAIOTHCS
HasiBHicTh Gi3Hec-myaHy: Hi
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS: Hi
IToTeH1iaILHU 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTI (POKiB): 4

JopaTrkoBa iHdpopmanist:
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