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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYOPHK: 45.37

Tema gucepranii:
1. Cucremu €JIEKTPOKMBJIEHHS JIOKAJIbBHUX 00'eKTiB 3 ABOHAIIPABJIEHUMU II€PETBOPIOBAYAMU 3 M'SIKOIO KOMyTa[Li€IO

2. Power supply systems for local power supply systems based on soft switching bidirectional converters

Pedepar:

1. Incepratis npucBg4YeHa MigBUIEHHIO €eHEProePEeKTUBHOCTI CUCTEM €JIEKTPOKUBIIEHHS JIOKAJIbHUAX 00'€KTIB 3
HAKOIM4YyBayaMu eHeprii Ha 6a3i akyMyJISTOPHUX 6aTapei, 0 CKIany sIKUX BXOISTh ABOHAINPABJIEH] IepeTBOpIoBayi
3 JKUBJIEHHSIM CTPyMOM. [IpOBeZIeHO oI, 0COOINBOCTEN Ta 06PaHO CKIIAlOBi CUCTEMU €JIEKTPOKUBIICHHS
JIOKaJIbHUX 00'€KTiB, CAHTE30BaHO HOBY iepapxiyHy Kiacu@ikallilo nepeTBOpIoBaYiB NOCTIMHOI HAIIPYTH, 1O
JKUBJISITbCS CTPYMOM, Ta MalOTh PEXXUM M'siKoi KomyTalii. [IpoaHasnizoBaHo po60oTy 6a30B0i IOBHOMOCTOBOI Ta
CHHTE30BaHO HU3KY HOBHUX TOIIOJIOTi} IEPETBOPIOBAYIB HAIIPYTY, SIKi MAlOTh MEHINY KiJIbKiCTh CUJIOBUX KJIIOYiB. Ha
OCHOBIi aHaJIITUYHUX PO3PAXYHKIB €JIEKTPOMArHiTHUX MIPOLECIB Y CUCTEMAX €JIEKTPOKMBIIEHHS 3 6a30BOI0 Ta
3aIIPOIIOHOBAaHMMM TOIIOJIOTISIMY BU3HAaYeHO KoedillieHTy nepenadyi 1o Hanpysi Ta fianazoHu po6oTy, B IKUX
3a0e31e4yeThcs M'sIKa KOMYTallisl CUJIOBUX KJIIOUiB. 3alIpOIIOHOBAHO HOBUI METO/, OL[iHKY 1€pETBOPIOBAUiB
IIOCTITHOTO CTPYMY 3 M'SIKOIO KOMYTALi€I0 [JIs1 CCTEM KMBJIEHHS JIOKQJIbHUAX 00'e€KTiB 3i 30€piraHHsSM eHeprii B
aKyMYJISITOPaXx, SIKUM 03BOJISIE€ IPOBECTU OLHKY Y BCbOMY Jialla30Hi POOOYMX PEXXUMIB Ha OCHOBI TPbOX

HOPMOBAHUX BEJIMYMH: [ITapaMeTpiB HaBaHTa)XEHHS [IepPBUHHOTO iHBEPTOPAa, BUCOKOYACTOTHOrO TpaHcdopmaropa Ta



BTOPMHHOTO BUNIpsAMIIsYa. OLiHeHO e(PEKTUBHICTb 3alIPOTIOHOBAHOI CUCTEMU €JIEKTPOXKUBIIEHHS JIOKAJTIbHUX
00'eKTiB Y IIOPIiBHSHHI 3 LIEHTPasi30BaHOIO Ta KOMOGIHOBAHOIO CHUCTEMaMU eJIEKTPOXXUBIIEHHS. Po3po6yieHo
PO3II0JiNeH] CUCTEMH €JIEKTPOXXUBJIEHHS JIOKAJIbHUX 00'€KTIB 3i 30€pe>KEHHSIM €HEPTii B aKyMyJISITOPHUX OaTapesix
3 BUXIiJHOIO IOTYXXHICTIO 10 1 KBT Ha 6a3i IOBHOMOCTOBOTIO Ta 3alPONIOHOBAHUX JIBOHANPABJIEHUX NIEPETBOPIOBAYIB

HaIpyry 3i 3MEHIIEHOIO KiJIbKICTIO CHUJIOBUX KIIIOYIB, SIKi DPEKOMEHIOBaHI 10 BIIPOBaJKEHHS.

2. A review of features was performed and components of local power supply systems were selected. A new
hierarchical classification of dc current-fed voltage converters with soft switching has synthesized on the
classification basis of modulation methods. The work of the basic full-bridge topology has been analysed, and a set
of new four-quadrant full-bridge topologies of current-fed voltage converters with reduced number of power
switches has been synthesized. On the basis of analytical calculations of electromagnetic processes in local power
supply systems with the basic and proposed converter topologies, the voltage gain and operating soft-switching
ranges of power switches of the voltage and current ports, has been determined. A new method for evaluating of
DC converters with soft switching for local power supply systems with battery energy storage is proposed, which
allows evaluating the whole range of operating modes on the basis of three normalized values: load parameters of
the primary inverter, high frequency transformer and secondary rectifier. The efficiency of the proposed local
power supply system in comparison with centralized and combined power supply systems has been evaluated.
Distributed 1 kV local power supply systems with battery energy storage on the basis of classical full-bridge and
proposed bidirectional current-fed voltage converters with a reduced number of switches has been developed and

recommended for implementation.

Jdep>kaBHHHM peecTpaniiiHuii Homep JiP:

IIpiopuTeTHHH HANIpSIM PO3BHTKY HayKH i TEXHIKH:
CrpareriyHu# NpioOpHTETHHUI HAIIPSIM iHHOBaLLiMHOI Aig/ILHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iyo6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasibHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEpPTalii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

BiacHe IIpisBuie Im'sa ITo-6aThKOBI:
1. Beniropcekuii Osiekcanap AHATOIIMOBUY

2. Velihorskyi Oleksandr Anatoliyovich

KBasigikamis: x.r.u., 05.09.12
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmarisi:

IloBHEe HaMEHYBaHHS IOPHIHYHOI 0COOH:



Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:
Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. IOpuenko Osier MukosannoBr4

2. IOpuenko Osier Mukos1aioBuy

KBasigikanis: n.r.u., 05.09.03
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Boupapenko Onekcanap ®enoposuy,

2. BOHILapeHKO O]IeKC&H,U,p CDC,HOPOBI/I‘I,
KBasmigikamis: k.1.1., 05.09.03
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indopmamnist:

IloBHe HallMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

Imentudikarop ROR: He zacrocoyerbcs

PeuenseHTu



VIII. 3akr04Hi BimoMocTi
BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBH pagu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi

OisIJIbHOCTI

Kaszumup Bonogumup BikTopoBud

Kaszumup Bosogumup BikroposBud

FOpuenko T.A.



