O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0221U104391

Jep>kaBHUH peecTpaniliHuI HOMeP: 0120U102206

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpauii: 17-03-2021

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: JlocnifkeHHs €HepreTHYHO-TSATOBUX CUCTEM 3 MOAYJIBbHICTIO 60PTOBUX CHCTEM €JIEKTPUIHOTO

JKMUBJIEHHA
IToyaToK eTamy: 04.2020
3akiHYyeHHs eTamy: 12.2020

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAUYHOI 0cooH (260 ITIB ¢izuyHOi 0c00H): Hauionanbuuil yHiBEpcUTET

"JIbBiBCbKa IOJIITEXHIKA"

Kopg 3a €IPIIOY: 02071010

Micuesnaxo,ux(eﬂns:: ByJ. C. Bangepu, 6yz. 12, M. JIBiB, JIbBiBCBbKA 0061, 79013, YKpaina
dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380322582111

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu

Kog, 3a €EJIPIIOY: 38621185

Micue3HaxoaKeHHS: npoc. [Tepemory, 6ya. 10, m. Kuis, KuiBcbka 0671., 01135, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

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)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kiaacudikarnii BuzaTKiB i KpeagurysBaHHs (KITKBK): 2201040

dakTuuHmi 06car ¢piHaHCyBaHHS (THC. rPH.): 398.966




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

P03BUTOK MOAYJIBHOTO iHTEIPOBAHOTO MifX0AY [0 KOHQIrypyBaHHs Ta KEPYBAHHS OOPTOBUX CUCTEM

€JIEKTPOIIPUBOAY Ta €JIEKTPUIHOI'O )KUBJIEHHA dBTOHOMHUX TPAHCIIOPTHUX 3acobiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of a modular integrated approach to the configuration and control of on-board electric drive
systems and the electric power supply systems for autonomous electric vehicles

Pedepar yKpaiHCBKOIO:

[IpoBeneHo aHai3 BEJIMKOI KiJIbKOCTI HAMHOBIIINX CBITOBUX JOCJIIIPKEHD 00 MOLYJIbHOCTI I>KEPEJ )KUBJIEHHS,
€JIEKTPOHHHUX CUCTEM J1J1S1 CUJIOBOTO iHTepdeiicy MOyJliB, a TAKOXK OCTaHHIX [OCIIiI>)KEeHb 00 M00Y10BU
6araro¢a3HUX BiIMOBOCTIMKMX €JIEKTPUYHUX MAMIMH. Y pe3ysbTaTi LbOTO aHaji3y 3p06JIeHO BUCHOBOK, 11O
eHeproedeKTHBHI Ta BUCOKOHAiMHI EAT'3 Mo>kHa o0y iyBaTy MIJIIXOM [TOEIHAHHS MOIYJIBHOCTI GOPTOBUX CUCTEM
SKMBJIEHHSI 3 MOJIYJIbHICTIO €JIEKTPUYHUX MAIIMH Ta 00’€IHaHHS LMX MiJJCUCTEM CIIIBHUMU CUCTEMaMU CUJIOBUX
HaMiBIPOBiIHUKOBUX I€PETBOPIOBAYIB Pi3HMX KOHDIrypalii 3 NiBUIIEHOIO KiJIbKICTIO CTYIIE€HIB CBOOOAU, 3aBISIKI
JOMy MOJKHA peaJiidyBaTy 6araToliiboBe KepyBaHHs po60oToio EAT3. Po3po61eHO0 METOINKY CTPYKTYPHOTO CUHTE3Y
[IaCHBHOI CUCTEMU 3 METOIO HIBUJIKOTO OTPUMAHHS YCiX MOXKJIMBUX BapiaHTiB GOPMYyBaHHS K€PYIOUUX BIIMBIB, SIKi
3a0€3Me4yI0Th LiTy HU3KY BUMOT, IO CTaBJISITbCSI CUCTEMOIO €HEPTeTUYHOIO MEHEPKMEHTY. EQeKTUBHICTb IOTO
HaIpPSMKY HiITBEPIKEHO NPOBEIEHUMYU CUMYJISIIIMHUMH SOCTIIPKEHHIMU POOOTH CUCTEM [TACUBHOTO KEPYBaHHS
I'C3E pi3Hux KoHpirypauiii. Po3po6aeHo anroputmu Ta Iporpamu, sIKi 0IHOYACHO 3LiMICHIOITh ePeKTUBHE
KEpyBaHH$ €JIeKTPOMarHiTHUM MOMeHTOM i mBupKicTio BITIC, a Takox 3a6e3nedyioTs BUPiBHIOBAHHS 3apsiiB Ab B
MOAYJISIX. 3MIICHEHO MAaTEMAaTUYHE MOJEJIIOBAHHSI METOJOM CKiHY€HHUX €JIEMEHTIB y IBOBMMIPHIN IMOCTAHOBIIi
MAarHiTHOTO T0JIs1 Pi3HUX BapiaHTiB mecTU(da3HOi CUHXPOHHOI MAlIMHY 3 NOCTiiiHMMU MarHitamu (CMIIM) 3
IIBOMOAYJIbHOIO TPU(a3HOIO OOMOTKOIO SIKOPSI Ta CUMETPUYHUMU | HECUMETPUYHUMH, 3CYHYTUMU Ha Pi3HUH KYT,
MOJyJISIMU. PO3p06sIEHO aIrOPUTM PO3PaxXyHKY SIBHUX MarHiTO-MeXaHiYHUX XapaKTepUCTUK MOLysibHOi CMIIM.
Lleit anropyuTM NpU3HAYEHUN 171 PO3PAXYHKY YCTaNeHUX 3HAaYeHb PEKMMHYX 3MIHHUX Ta ONTHUMIi3alii po3MipiB,
0OMOTKOBUX JaHuX 6ararodazHyux MalivH 3 IpoOOBUM BiTHOLIEHHSIM KiJIbKOCTI 3y0611iB sIKOpsI Ha noJtoc i ¢pasy
Z/p/n Ha eTanax ix IepBUHHOIO [IPOEKTYBaHHS, & TAKOXK MOJEJIIOBAHHS JUHAMiYHUX npoleciB. CTBOPEHO
DIOCJIiIHWM CTEH], HAa IKOMY [IPOBEAEHO MepIli eKCIIePUMEHTAJbHI JOCiI)KEeHHS MaKeTHOTO B3iplig mecTtrdasHoi

IBomonysibHOI CMIIM.

Pedepar aHI1iliChKOIO:

The analysis of a number of the latest world researches on modularity of power supplies, electronic systems for
the power interface of modules, and also the last researches on construction of multiphase fault-tolerant electric
machines is carried out. As a result of this analysis, it was concluded that energy-efficient and highly reliable EAV
can be built by combining the modularity of on-board power supply systems with the modularity of electric
machines. In addition, these subsystems must be unite by common systems of power semiconductor converters of
different configurations with increased degrees of freedom, thanks to which it is possible to realize multi-purpose
control of work of EAV. The method of structural synthesis of the passive system has been developed in order to
quickly obtain all possible options for the formation of control effects, which provide a number of requirements of
the energy management system. The effectiveness of this direction is confirmed by the conducted simulation
researches of work of PBC HESSs of various configurations. The algorithms and programs have been developed
that simultaneously effectively control the electromagnetic torque and speed of the BLDSM, as well as provide
equalization of B's charges in the modules. Mathematical modeling of the magnetic field, by the finite element
method in the two-dimensional formulation, of different variants of a six-phase synchronous machine with
permanent magnets (PMSM) with a two-module three-phase armature winding and symmetrical and asymmetric



modules shifted at different angles. An algorithm for calculating the magneto-mechanical characteristics of a
modular PMSM has been developed. This algorithm is designed to calculate the steady-state values of mode
variables and size optimization, winding data for multiphase machines with fractional ratio of the number of
armature teeth per pole and phase Z/p/n at the stages of their initial design, as well as modeling of dynamic
processes.

Inpexc YIK: 621.313.5/.8, 621.314.5, 629.113.6.066; 621.868.2-83, 681.51; 681.52
Koau TemaTHYHHUX PYOPHK: 45.29.33, 45.37.31, 45.53.41, 50.43
KepiBHHUKH po6oTH

BiacHe IlIpizBue Im'sa I1o-6aThKOBI: Illyp Irop 3eHoHOBUY
HayKoBHH CTYIiHB: 1. T. H.

BueHe 3BaHHS: nmpodecop

Inentudikarop ORCID ID:

JonaTkoBa iHdopmarist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: CTBOpEHi Ta EKCIIEPUMEHTAILHO TOCIIIKEHI MaKETHi 3pa3Ky HaiGLIbII

INEPCIIEKTUBHUX €EHEPTETUYHO-TATOBNX CUCTEM TPbOX CTyr[eHiB MO].Iy.TIbHOCTi.

Ha3zpa HTII aHri#icbKOI0: Prototype of the most promising energy-traction systems with three level of

modularity will be developed and experimentally studied.
HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTrpumaHi P€3yJIbTAaTH: TexHiuHi pilleHHs WOA0 MOAYJILHUX CTPYKTYP 60PTOBUX IKEPEJ JKUBJIEHHS,

HaIiBINPOBIZHUKOBUX iHBEPTOPIB Ta €IEKTPUYHUX MAIINH

l'asy3s 3acToCyBaHHS: 72.19 Jlocifi)keHHs Ta eKCIIePUMEHTaIbHI pO3POGKU y chepi IPUPOIHIYMX i TEXHIYHUX

HayK; 29.31 BUpOGHUIITBO €JIEKTPUYHOTO I €JIEKTPOHHOTI'O YCTAaTKyBaHHS [iJ1s1 aBTOTPAHCIIOPTHUX 3ac00iB
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: V npoueci BukoHaHHS MPOEKTY 3a KOKHUM i3 3a1JIaHOBAaHUX HAMPSAMIB OCIiIKEHb Gy Th
3aIpPOIIOHOBAHI HOBi OpPUTiHAJIbHI TEXHIYHI pillleHHs 100 MOLYJIbHUX CTPYKTYP OOPTOBUX [IKepeJl )KUBJIEHHS,
HaMiBIPOBiIHUKOBUX iHBEPTOPIB Ta €JIEKTPUYHMX MAlIMH, a TAaKOX iX iHTerpoBaHux KoHQirypauiil. Ha pimenHs, mo
BiJ3HAa4YaTUMYTbCS KPALIMMU [IOKa3HUKaMM MIOPiBHSHO i3 HAMHOBIIIMMY 3aKOPJAOHHUMY aHAJIOramMu, 6yayThb

MogaBaTUCH 3as9BKM Ha BUHAXOOM.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Tonimmenns ctany HABKOJMIIHBOTO CEPEIOBUINA,

EkoHOMIsl eHepropecypcis
BnyiuB HTII Ha moBKiJjjis:
BnposapaskeHHs1 HTII: He snpoBamxeHo
IIpakTHyHa peasnisanis HTII
IToyaTok eTamy: 04.2020
3akiH4yeHHs eTamy: 12.2020
Cno>kuBaui npo,llyKni'l': EnexTpoTexHiuyHi Ta aBTOOYAiBHI NiANPHEMCTBA, BilCbKOBO-TIPOMUCIIOBUN KOMILJIEKC
IlepcneKTHBHI PHHKH: VkpaiHu
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIsI 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmanist:

IX. Biosiorpadiuamui onuc



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BHKOHaBILiB
Boposeups Tapac BacunboBud

bineupkun FOpii1 Osnerosny

(. T. H.)

BeperennikoBa Haranis BauecnagiBHa

(k. cow. H.)
KostyH Bauyecnas OsiekcaHgpoBUY
Kosiit Bonogumup BorgaHosuy

Komnuak Borgan JlloboMupoBuy
(. T. H)

Kymka beara I'ycrasiBHa
(k. pinos. H.)

Maxkapuyk Osiekcanap BosogumMuposuy
(m.T. H)

[Mavitam FOmnian AHzapifioBuY
Typkoscekuii Basentus I1aBiosuy

IOpacuk Muxaino Pomanosuy

BignoBigasbHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB
Tenedon

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOIi

OisIIbHOCTI

HemunoB IBaH BacunboBuY

O. T. H.

Pu6asnkina I.B.
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