O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0223U003785
Jep>kaBHUH peecTpauiliHUIl HOMeP: 0122U201818
Oco06J1uBi TO3HAYKHU: Binkpura

HaTa peecrpaunii: 03-07-2023

II. Etran BukoHnauus JiP

Homep eramny: 1

Image not found or type unknow

HasBa €Tamy: Po3po6ka TEOPETUYHNUX OCHOB MOOYIOBU KOMIIJIEKCHOTO MAaTEMaTUYHOTO 3a6€3M1e4EeHHs

«UAQPOBUX IBIMHUKIB» HOBUX i Ail04MX CUJIOBUX TPaHC(HOPMATOPIB

IToyaTok eramy: 01.2022
3akiHyeHHs eTamy: 06.2023

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHyBaHHs IOPHAHYHOI ocoou (a6o ITIB ¢piznyrO0i 0co6H): Spumbaw Jmutpo

CeprintoBuy

Kopg 3a €IPIIOY: 3040818415

Micue3Haxoa KeHHS: By JKykoBCbKOTO, 6y1,. 64, M. 3aropixoks, 3anopisbkuil p-H., 3anopizbka 061., 69063,

Ykpaina

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs
Poamip opranisanii:

Tenedon: 380669658673

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHIAHYHOI 0coou (a6o ITIB pizuuHO0i 0c06H): YnpasminHs cipaBamu
Anapary BepxoBHoi Pagu Ykpainu

Kopg 3a €IPIIOY: 20064120

Micue3HaxoaKeHHS: ByJ1. ['pymeBcobKoro, 6ya. 5, M. Kuis, 01008, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: BepxosHa Pana Ykpaitu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442552856

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hanpsam ¢inaHcyBaHHS: 2.7 - iHme
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kinacudikarnii BuzaaTKiB i KpeauryBaHHs (KIIKBK): 0111010

dakTHuHHi 06car ¢piHaHCyBaHHS (THC. IpH.): 148.860




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka TeopeTHYHUX OCHOB [TOOYI0BM KOMIIJIEKCHOIO MaTeMaTUYHOr O 3abe3NeuyeHHs «JU(PPOBUX [BIlHUKIB»

HOBUX 1 [iI0OUMX CHJIOBMX TPaHC(POPMATOPIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Working out theoretical bases to develop complex mathematical software for "Digital Twins" of existing power

transformers

Pedepar yKpaiHCBKOIO:

OTpHMaHO HOBI Pe3yJIbTaTU 010 PO3BUTKY TEOPii Ta yIOCKOHAJIEHHS METOMIB YUCEIbHO-TIOJIbOBUX PO3PAXYHKIB
B32€MOIIOB SI3aHUX €JIEKTPOMArHiTHUX, €JIEKTPOTEITIOBUX, TEIJIO-MACOOOMIHHUX ITPOLIECIB B €KCILTyaTaL[iliHUX
peskumMax poboTH eneKTpoobIagHaHHS. [17151 KOHCTPYKTUBHO-(GI3UYHUX CTPYKTYP CUJIOBUX TpaHC(OpMaTopiB
Pi3HUX THUIIIB, rabapuTiB, KJIacy HANPYIU i IOTYKHOCTI cPOPMOBaHO MaTeMaTH4Hi MOJeJsi MHOXUHU 3D
reOMETPUYHMX MOJIEJIEN, IO JI€TaJIbHO Bil0OPakalTh 6araTOKOMIIOHEHTHY KOHCTPYKTHBHY OYZJ0BY CUJIOBUX
TpaHnchOpMaToPiB, iX aKTUBHUX YACTHH i CUCTEM, TUII i KOHTYPU CUCTEMHU OXOJIOIKEHHS TpaHcdopmaropa. Ha
MacuBax JaHUX 3 Pe3yJibTaTaMU [T0JIbOBUX PO3PaXyHKIB po3p0o06yieHO «1n(POBY TiHb» CUIIOBOTO TpaHCPOpMaTOpa
L7151 PeXXUMiB HEPOOOYOro X0y i KOPOTKOTro 3aMUKaHHsI, UU(POBI ABIMHUKY /1J1s1 Pi3HUX PE>KMMiB HaBaHTaKEHHS],
110 4O3BOJINJIO BU3HAYMTH JIOKaJIi3alLilo MicLb i3 3HAUHMMU €JIEKTPOMArHiTHUMMU 1 TEMIIEPATYPHUMU
HaBaHTa)KeHHSIMU Ta MiCLs JIOKaJlizallii IMOBIpHUX MOMKOIKEeHb. 3ac006aMU ITyYHOTO iHTEIeKTY, HeYiTKOI JIOTiKY,
IiarHOCTHKY i MOHITOPHUHTIY, I10JIbOBOTO MOJEJIIOBaHHS, «[M(POBUX TiHe i [ABIMHUKIB» Iil0UNX CUIIOBUX
TpaHCcPOpMaTopiB, po3pobJIeHI MOAEJi BTpaTH €KCILIyaTalliflHoOro pecypcy i siokasizalii Micllb OIKOIKEHHS
aKTUBHUX YaCTHH, 110 BPaxylOTh YBECH YaC ix eKcIulyaTalii. Po3po6eH0 HayKOBO-TEOPETUYHI Ta METOLOJIOTIUHI
OCHOBH CHHTE3y i peasisalii BUCOKOe(EKTUBHUX TEXHIYHUX PillleHb [1JIs1 iCTOTHOTO MOJOBKEHHS TEPMiHYy
eKcIulyaTalii cunoBux TpaHcOpMaTopiB 11032 HOPMATUBHUM CTPOKOM IIPU 3a0e3IeYeHHi BUCOKOTO PiBHS
HaJiHOCTI B eKcIlyaralii. Ha 0CHOBI BipTyaslbHUX JOCJIIKEHb Ha «M(POBUX JBITHUKAX» [Iil040Tr0O
eJIeKTpOoobJIafHAaHHS BU3HAYEHO NOAATKOBI TEXHIYHI Ta OpraHisaniiiHi 3axoiu 3 TEXHIYHOTO 0O6CIyrOBYBaHHS Ta
[IOTOYHOTO PEMOHTY «3a I10TPe60I0», 0 JO3BOJISIOTh MiIBUIIUTY HAiMHICTh eKCILTyaTallii CUJIOBUX
TpaHCPOpPMAaTOpiB 1032 HOPMOBAaHUM CTPOKOM, 3MEHIIUTH BUTPATU HA OHOBJIEHHS TPAaHC(OPMATOPHOTO MapKy Ta

Ha KaliTaJbHUM PEMOHT BUCOKOBAPTICHUX aKTUBIB.

Pedepar aHIJIiHCBKOIO:

New results were obtained on the development of the theory and improvement of methods of numerical field
calculations of interrelated electromagnetic, electro thermal, heat and mass transfer processes in operational,
switching and emergency modes of electrical equipment. For the structural and physical structures of power
transformers of various types, dimensions, voltage and power classes, sets of 3D geometric models have been
generated that detail reflect the multi-component structural design of power transformers, their active parts and
systems, taking into account the type and contours of the transformer cooling system. The specified structures are
supplemented by sets of physical properties with mathematical descriptions of the nonlinear characteristics of
active and structural materials, solid and liquid dielectrics of the insulation system, and liquid and gaseous cooling
medium. On the data arrays with the results of field calculations developed a "digital shadow" of the power
transformer for a certain load mode, switching and emergency modes, which will allow us to determine the
location of places with a significant electromagnetic, temperature and mechanical loads and the location of
possible damage. By means of artificial intelligence, diagnostics and monitoring, field modeling the “digital twins"
of existing power transformers, that considers the entire period of its operation, have been developed. The
scientific, theoretical and methodological foundations for the synthesis of highly efficient technical solutions have
been developed for a significant extension of service life of power transformers beyond the standard term and



ensuring a high level of reliability in operation. Based on virtual research on "digital twins" of the existing electrical
equipment, technical and organizational measures have been developed for the maintenance and additional
ongoing repairs be request to ensure reliable operation of power transformers beyond the standard term.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: Matematnyti Mogiesti undpoBrx TiHel i iudpoByx ABIHNKIB HOBYIX i Ail04nX

CHJIOBUX TPaHC(POPMATOPIB

Ha3zpa HTII aHrsi#icbKo0: Mathematical models of digital shadows and digital twins of new and operating

power transformers

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'asry3p 3aCTOCYBaHHSI: esleKTpPUYHA iHKeHepis
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: VsaransHeni maremaTryHi MOJI€Ii €JIEKTPOMArHITHOTO i TEMIIEPATYPHOTO TIOJIB B CUIOBOMY
TpaHC(OPMATOpi y JOCIIIHUX PEKUMaX HEPOOOUYOTro X0y, KOPOTKOrO 3aMUKAHHSI Ta Mifl HABAHTKEHHIM [1J15
u1ppoBUX TiHEN Ta UPPOBUX IBIITHUKIB HOBUX i 1il0UMX CUJIOBUX TPAHCPOPMATOPIB, SKi AETAIBHO Bi0OpaXkaloTh
KOHCTPYKTUBHI CTPYKTypU CUJIOBUX TpaHC(POPMATOPIB, iX aKTUBHUX YACTUH i CUCTEM, TUII i KOHTYPU CUCTEMU
0XO0JIOJPKEHHS TPaHC(POPMATOPa, HEJNiHIMHICTh BJIAaCTUBOCTEN aKTMBHHUX i KOHCTPYKLiHMX MaTepiaiB, TBEPAUX i
PiOKUX NieJEKTPUKIB CUCTEMH i3071411ii, piIKUX i ra30MoNiOHMX 0XOJIOIKYIOUUX CEPENOBUILL i TO3BOJISIOTh
IIPOTHO3YBaTU BTPATH €KCILIYaTallitHOTO PECYPCY i BU3HAYATHU JIOKai3allilo MiCllb IMOBIpHUX MOIIKOIKEHb

AKTMBHUX YaCTHUH

ComniannbHO-eKOHOMIYHA cupsimoBaHicTh HTII: Exonomis enepropecypcis, EkoHomis matepiasis,

3MEHIIEHHS 3HOCY 00JIalHAaHHS
Brnius HTII Ha moBKiJjs:
Bnposag>keHHs1 HTII: He snposamxeHo
ITpakTuyHa peasizanis HTTI
IToyaTok eramy:
3aKiHYeHHS eTamy:

Cno>kuBayi npo,quI.li'l': niAnpueMcTBa Ta Opradisalii, ki po3po6Jisii0Th, BUPOOJISIOTh, €KCIITYyaTyIOTh Ta

PEMOHTYIOTb CUJIOBI TpaHcpopmaTopu
IlepcneKTHBHI PHHKH: YkpaiHa
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-ILJIaHY:
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHS.
IloTreH1iaIbHUE O0OCST IIPOZAIKY, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

HoaparkoBa iHdpopmamuist:
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