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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

ABTOHOMHI €JIEKTPOEHEPTeTHYHI CUCTEMU 3 BHCOKOIO €(pEKTHBHICTIO, OKPAIIEHNMH MacOrabapuTHUMH XapaKTEePUCTUKAMU Ta

i BALIEHO0 HANIMHICTIO IJIs1 CIIELiaJIbHUX 3aCTOCYBaHb

Ha3sBa po6oTH (aHrJ1)

Autonomous electrical power systems with high efficiency, improved power density characteristics and increased reliability for
special applications

Pedepar (ykp)

3BiT 3 HIIP Buknagenuit Ha 193 crop., 21 Tabanug, 91 pucyHok, 297 mKepes BUKOPUCTAHO] Jiteparypu. Po3zin 1 npucesyeHnii
TEXHIKO-€KOHOMIUHUM XapaKTEPUCTUKAM, TEXHIYHUM NapaMeTpam Ta MOJEJISIM aBTOHOMHHUX €JIEKTPOEHEPTreTUYHUX CUCTEM Ta iX
eJIeMEeHTIB. BiH BKJIIouae TEXHIKO-€KOHOMIYHE OOI'PYHTYBaHHS IIiIXOAy 3 YepryBaHHsIM (a3 [l KBasi-iMIeJaHCHOTO iHBEpTOpa,
ONUC 3ABOEHOr0 04HO(pAa3HOro KBa3i-KOMYTOBAHOTO MiICU/IIOBAJILHOTO Ta aKTUBHOTO KBa3i-iMIIeZaHCHOTO iHBEPTOpIB, OIJISIA, Ta
OOI'PYHTYBaHHSI BUOODY HaAKONM4YyBadiB €JIEKTPOEHEPTrii [AJisl pobOTH €JIeKTPOEHEePreTUYHUX 00'eKTiB. Po3min 2 mpucesyeHuin
po3pobI1ii i mocimkKeHHI0 6a30BUX €KCIIEPUMEHTAJIbHUX 3Pa3KiB aBTOHOMHOI eJIeKTpOeHepreTUyHoi cucteMu. BiH micTuTh omnuc
Cy4YaCHMX TOIOJIOTIH MiIBUILYI0YMX iHBEPTOPIB IJIsI CUCTEM HA OCHOBI (POTOEJIEKTPUYHUX TEPETBOPIOBAYIB, OIJIsLH, IapaMeTpiB,
XapaKTePUCTUK i HaKTOPiB, 10 BIVIMBAOTh HA €(PEKTUBHICTb Ta HAZiHICTh POOOTH (POTOENEKTPUYHUX IEPETBOPIOBAYIB Y CKIIaAi
€JIEKTPOEHEPreTUYHNX CUCTEM, OIJISIZ, TA MOPIBHSIHHS M(POBUX AITOPUTMIB 3axXUIIEHOI Iepefayi JaHUX B aBTOHOMHUX PyXOMUX
Ta CTal[jOHApHUX cHUCTeMax. Po3min 3 mpucBgYeHuil po3pobHi Ta ampobauii BIOCKOHAJIEHUX eKCIIepUMEHTAJIbHUX 3paskKiB
ABTOHOMHOI eJIeKTPOEHepPreTUYHOi CUCTeMH. BiH MiCTUTb OMUC PO3POOKM CHCTEMH AaBTOHOMHOTO €JIEKTPOIIOCTAYaHHS [Jis
CTaHUil TiAPOMETEOPOJIOTiYHOTO CIIOCTEPEKEHHS. ONTHMMI3allil0 CIIOKMBAHHS €JIEKTPOEHEPril [Jisi aBTOHOMHOI CTaHIl
MOHiTOpPUHTry Ta ¢i3nyHe MOJEsIOBaHHS Ta aHaii3 BIwMBY dc-dc mepeTBopioBava B JIaHI KepyBaHHS Ha e(eKTUBHICTb

doroenekTpuyHOTO iHBEPTOPA.
Pedepar (aHr1)

The report on the R&D project is laid out on 193 pages, 21 tables, 91 figures, 297 sources of used literature. Chapter 1 is devoted
to technical and economic characteristics, technical parameters and models of autonomous energy systems and their elements.
It includes a feasibility study of a phase-staging approach for a quasi-impedance inverter, a description of dual single-phase
quasi-commutated boost and active quasi-impedance inverters, an overview and justification of the choice of energy storage for
operation of electrical facilities. Chapter 2 is devoted to the development and research of basic experimental samples of the
autonomous energy system. It contains a description of modern topological step-up inverters for systems based on photovoltaic
converters, an overview of parameters, characteristics and factors affecting the efficiency and reliability of the operation of
photovoltaic converters in electrical systems, a review and comparison of digital algorithms for secure data transmission in
autonomous mobile and stationary systems. Chapter 3 is devoted to the development and testing of ideal experimental samples
of the autonomous energy system. It contains a description of the development of an autonomous power supply system for a
hydrometeorological observation station. optimization of power consumption for an autonomous monitoring station and
physical modeling and analysis of the impact of the dc-dc converter in the control circuit on the efficiency of the photovoltaic
inverter.

Inpexc YIK: 621.31, 621.311, 621.31:535.215

Kozu temaruynux pyopuk HTI: 44.29, 44.29.29, 44.41.35
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1



Hassa npoaykii (ykp): 1. PesyspraTy anasizy pe>kuMiB CIIOXKMBaHHS €JIEKTPOEHEPrii BUMipIOBAJIbHOIO TEXHIKOI0 aBTOHOMHOI
CHCTEMH €JIEKTPOXXUBJIEHHS. 2. EMIIIpUYHIi jaHi [0/10 COHSYHOI iHCO1L], 110 JO3BOJISIOTH MifibpaTy ONTHMAJbHY MOTYKHICTb
COHSTYHOI MaHeJIi Ta EMHICTb aKyMYyJIITOPA 1JIs 3aJaHUX [10Tpe6 3. Pe3ysbTaT aHasIi3y eHeprocrnoXXnBaHHS OKPEMUX €JIEMEHTIB
cucremu. 4. CTaTUYHI XapaKTePUCTUKH MiIBAILIYIOYOro KBa3ipe30HAHCHOTO iMITyJIbCHOTO TIEPETBOPIOBAYA, 110 IIEPEMUKAETHCS
MIPY HYJIbOBOMY CTPYMi, i3 3aJIEXKHOCTSIMM BiJ] CTaJIOi YaCy PE30HAHCHOTO KOHTYPY i 3MiHM XapaKTE€PUCTUYHOTO OIOPY, OTPMMaHi
3a pesyJsibTaTaMu 6araTopakTOpHOro MOJesoBaHHs. 5. CTaTH4HI XapaKTEPUCTUKH [TOHIDKYI0YOT0 KBa3ipe30HaHCHOTO
iMITyJIbCHOTO IEPETBOPIOBAYA, L0 IEPEMUKAETHCS ITPU HYJIbOBOMY CTPYMi, B 3aJI€JKHOCTI Bif] IapaMeTPiB PE30HAHCHOTO KOHTYPY
i 3MiHM iMIIejaHCY HaBaHTaXXEHHS, OTPMMAaHi 32 JOIIOMOTOI0 YMCEIbHOTO MOZEIOBAHHS. 6. AHAJIITUYHI pe3yJIbTaTH ONPaLOBaHHS
€KCIIepUMEHTaJIbHOTO BUIIPOOYBAaHHS CICTEMH Ha OCHOBI KBa3i-iMIle[aHCHOro iHBepTOpa Ha OCHOBI Kap6ifly KpEMHIIO 00
BILJIMBY [1€PETBOPIOBAYIB ITOCTIMHOI HAIIPYTH B JIaHIi KEPYBaHHS TPAaH3UCTOPa Ha ePEKTUBHICTb KBa3i-iMIleJlaHCHOTO iHBEpTOpA. 7.
MeTonu4Hi BKa3iBKH MO0 TEXHIKO-EKOHOMIYHOTO OOIPYHTYBaHHS BUOOPY aKyMyJISITOPHUX 6atapeit iy o6’ektiB HEK
«YKPEHEPT'O», Bukopucrati npu niarorosui crangapry nignpuemcrsa [IAT «HEK «YKPEHEPT'O»».

Haspa mpoaykuii (anr): 1. Analytical results of power consumption modes by the measuring technique of the autonomous
power supply system. 2. Empirical data on solar insolation, allowing to choose the optimal solar panel power and battery
capacity for given needs 3. Analytical results of energy consumption of individual elements of the system. 4. Static
characteristics of the step-up quasi-resonant pulse converter switching at zero current, with dependences on the time constant
of the resonant circuit and changes in the characteristic resistance, obtained by the results of multifactor modeling. 5. Static
characteristics of the step-down quasi-resonant pulse converter that switches at zero current, depending on the parameters of
the resonant circuit and changes in load impedance, obtained using numerical simulation. 6. Analytical results of experimental
testing of a system based on a quasi-impedance inverter based on silicon carbide regarding the effect of constant voltage
converters in the transistor control circuit on the efficiency of the quasi-impedance inverter. 7. Methodological guidelines for
the technical and economic justification of the choice of storage batteries for NEC UKRENERGO facilities, used in the
preparation of the standard of PISC NEC UKRENERGO.

OuikyBaHi pe3ysbTaTi: MeTony, Teopii, HopmarusHi okymeHTH, MeTonuyHi JokymeHTH, [IporpaMHi pogyKTy, AHamiTHYHI

marepianu
T'anmyss 3acTocyBaHHS: EjleKTpoeHepreTrka; Npunanoby1yBaHHs; eIeKTPOTEeXHiYHA IPOMUCIIOBICThb

Omnmuc npogyKuii (yKp): 3HaUMMICTb pe3yJIbTaTiB IOJISIra€ B TOMY, IO IIPeICTaBIeHa METOKa BUOOPY KyTa HAXUJTy COHSYHO]
naHesi Jo3BoJIse 3a6€3NeYnTH HaJliliHy pO60Ty aBTOHOMHMX CUCTEM €JIEKTOKMBIIEHHSI JJIs1 CTAHIIill MOHITOPUHTY B3MKY; 3MiHa
KoeillieHTa NepeTBOPEHHS HANPyTH MPY 3MiHi IIOCTIMHOI Yacy pe30HaHCHOTO KOHTYPY 260 XapakTepUCTUYHOTO ONOpPY
OTPMMaHa i IpeJicTaBjieHa y BUIJIsAi 3D-1I0BepxHi; HAOOPU OTPUMMAHUX JAHUX i 3aJ1eXKHOCTEN OYAyTh BUKOPUCTAHI B CIEliaIbHUX
KOPEKLiMHUX TabIMLSX [TPY peaisanii HafiliHOi cucTeMU KepyBaHHS i3 3aMKHYTMM KOHTYPOM J1J1S IEPETBOPIOBAYIB ITOCTIHHOI
HaIpPYyTy B aBTOHOMHI CUCTEMI €JIEKTPOKMBIIEHHS, 1ii JaHi TAKOXK HEOOXiHi 17 BUBHAYEHHSI HOPDMATUBY TMIOBEIIiIHKM CUCTEMHU
IIPY BEJIMKUX 30yPEHHSAX i 3HAYHMX HEJIiHIMHOCTSIX MOJIEJIi; BUBHAYEHIi IIapaMeTPpH CTPYMY Ta HallPyT¥ MOXYTb OyT BUKOPUCTaHi
I71s1 BiTIOBiZHOTO BUGOPY MOTY>KHUX KOMIIOHEHTIB EPETBOPIOBAYA 3TiJHO 3 33JaHVMHU €JIEKTPUYHMMU XapaKTePUCTUKAMU;
JIOCTiiKeHU KBasi-iMIneqaHCHU iHBEPTOp JeMOHCTpYe NoHak 97% nikoBoi e(peKTUBHOCTI AJ1s1 pi3HUX iHJeKCiB MOIyaLii, a
361/IbIIEHHS] HOMIHAJIbHOTO PiBHSI BUXiZHOI HANpyry NEepPeTBOPIOBaya B JIaHLli KepyBaHHs TpaH3ucTopa 3 15 B 1o 20 B nigpuiye
3aranbHy e(eKTUBHICTh B oKpeMux Ha 0,2...0,5%; 3aBAsSKY AOBeAEHil BUCOKiM e(eKTUBHOCTI Ta BiJHOCHII NPOCTOTI
3aIpOIIOHOBAaHE PilllEeHHS MOKHA BUKOPHUCTOBYBATHA B aBTOHOMHMX CUCTEMAX €JIEKTPOKMBJIEHHS, 30KPEMA, HA OCHOBI
(poToenexTpUYHNX EPETBOPIOBAYIB; 3apPOIIOHOBAHUII IEPETBOPIOBAY /17151 KOHTPOJIIO TIapaMeTPiB OTOUYI04Oro CepeioBUlla
BiIpi3HS€TbCS IPOCTOTOIO CXEMMU i KOHCTPYKIIii, @ TAKO>K TOYHICTIO BUMIPIOBaHb, @ PE30HAHCHUIL PEXXUM YCYBa€ NOTPEOY B

KaJlibpyBaHHI 1epeTBOPIOBAYA;

ConjiasnpHO-eKOHOMIYHa cnpsimoBaHicTk HTII: 36inbpmeHHs 06¢sriB BUpOGHUIITBA, [10JTiNIeHHs cTaHy HaBKOJIMITHbOTO
cepenosulla, EKOHOMIsI eHepropecypciB, 3MeHIIeHHs 3HoCy 06s1afHaHHS, [liBUIIeHHS TPOAYKTUBHOCTI npai, [ligBunieHHs

aBTOMAaTHU3allii BUPOGHUYMX ITPOLIECiB

Crapgis 3aBepmenocti HTII: Ines, konuenuis, 3siT no HIJKP, KOHCTPYKTOpPChKa Ta TEXHOJIOTIYHA JOKYMEHTALlisI
Bruposagskenns HTII: BnposamxeHo

CTpOKH BIPOBaJKEHHS.

Bupo6HuK npoaykuii: HarioHanpHUH yHiBepcuTeT «YepHiriBcbka nosiTexHika»

CnoskuBayi npoaykuii: Hartionanpaui yHiBepcuTeT «HepHiriscbka nositexnikay, Joull «171 YP3», [TAT «HEK «YKPEHEPT'O»»,
TOB «JIEMII»



IlepcnexkTuBHI puHKH: YKpaiHa Ta 3apyOiKHI KpaiHu
IIpaBa iHTesIeKTyasIbHOI BJIaCHOCTI: 3a JoroBopamu, I1ofjaHo 3asIBKy Ha BUIa4y OXOPOHHOTO IOKYMEHTY, B YkpaiHi

®opmu Ta ymoBH nepegaui npogykuii: CriinieHi HIJTKP
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