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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

VnockoHaseHHS eHeproMeHeIKMEHTY ropunHmux GOTOEJEKTPUYHUX CUCTEM JIOKAJIbHUX 00'E€KTIB 3
it p pit Yy riopuf, p

HaKoIM4yBaYyaMU €Heprii

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Energy management improvement of hybrid photovoltaic systems of local objects with storage batteries

Pedepat yKpaiHCBKOIO:

OG6’eKT DOCIiIKEHHS — IPOLIECH YIIPaBJIiHHS FeHepallielo Ta IepPepo3NOoLisoM eHeprii B riopuaHii
(doToeNeKTPUYHIN cuCTeMi JIOKaJIbHOrO 00'eKTy. MeTa poboTH — 06’eIHaHHS AOCBIily i MOXKJIMBOCTE! HAYKOBLIiB
KuiBCbKOro HallioHaILHOTO YHIBEPCUTETY TEXHOJIOTIN Ta Au3ainy i TexniyHoro yHiBepcutety M. Komuie B
yIOCKOHAJIEHHI YIIPaBJIiHHS reHepallielo Ta epepo3noiiioM eHeprii riopuaHuX GOTOEIEKTPUYHUX CUCTEM
JIOKaJIbHUX OO'EKTIB 3 aKyMyJISITOpaMU 3 [1JIaHOBAaHOIO TeHepallielo eHeprii B MepesKy Ta 3 BAKOPUCTAHHSM [IpeIUKIii
IJIs1 3HVDKEHHS BUTPAT HA OIJIATy CIIOKMBAHOI 3 PO3MNOAIIBHOI MEPEXKi esleKTpoeHeprii. MeToau NOCTiIKeHHS —
CHCTEMHUI aHali3 1151 BCTAHOBJIEHHSI CTPYKTYPHUX Ta iHPOpMaLiliHMX 3aB'sI3KiB MiXK eJleMeHTaMU CUCTEMU
€HEProMeHe)KMEHTY JIOKaJILHOTO 00'€KTY; imMiTalliliHe MOJeII0BaHHS €eHEePreTUYHUX NPOLECiB y OO0BOMY LUK ¥
nporpaMHoMmy cepeposuii MathLab /Simulink; meTonu ctatucTyHOi 06POOKM €KCIIEPUMEHTAJIbHUX Ta apXiBHUX
IAHUX LOLO0 reHepauii BiTHOBIIOBAHUX JIKepeil. 3HiICHEHO YOOCKOHAJIIEHHS MIIX0LYy 0 PO3PaxyHKy reHeparii,
IapaMeTpiB 1 yIPaBJliHHS MiTKIIIYEHOI B0 MepexXi (POTOEIEKTPUIHOI CUCTEMU 3 aKYMYJIITOPOM Ta BUGOPY
BCTaHOBJIEHOI OTYKHOCTi 06JIaffHaHHS NIPY IPUMHATOMY rpadiKy HaBaHTaKEHHS JIOKAJIbHOTO 00’eKTa. PO3BUHYTO
IIPUHLUIIY YIIPaBJIiHHA i3 3aBlaHHSIM aKTUBHOI [IOTY)XHOCTI, SIKY CIIO>KUBae 00'eKT 3 Mmepexi. [IpoBeneHnit
PO3PaxyHOK ri6puaHOi (COHIYHO-BITPOBOi) CUCTEMU 3 AKYMYJISITOPOM JJ1s1 CAMOCIIO>KABAHHS JIOKQJIBHOTO 00’€KTa i3

3a7aHMM rpadikomM HaBaHTAXXEHHS i KoeillieHTOM 3HIDKEHHSI BUTPAT Ha €JIEKTPOEHEPTil0, CIIOKUBAHY 3 MEPEXKi.

Pedepar aHI1iliCbKOIO:

The object of the study is the processes of management of the generation and redistribution of energy in the
hybrid photovoltaic system of the local facility. The objective of the work is to unite the experience and capabilities
of the researchers of Kyiv National University of Technologies and Design and the Technical University of Kosice in
the improvement of the management of energy generation and redistribution of hybrid photovoltaic systems of
local facilities with storage batteries with planned energy generation in the grid and using prediction to reduce the
cost of electricity consumed from the distribution grid. Research methods - system analysis to establish structural
and informational connections between elements of the local facility's energy management system; simulation
modeling of energy processes in the daily cycle in the MathLab /Simulink software environment; methods of
statistical processing of experimental and archival data on the generation of renewable sources. The approach to
the calculation of generation, parameters, and control of a photovoltaic system with a battery connected to the
grid and the choice of the installed power of the equipment at the accepted load schedule of the local facility has
been improved. The principles of management with reference to active power consumed by the object from the
grid have been developed. The calculation of a hybrid (solar-wind) system with a battery for the self-consumption
of a local object with a specified load schedule and a cost reduction factor for electricity consumed from the grid

was carried out.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszga HTII ykpaiHCBKOIO: MeTtoy BU60pY BCTAHOBJIEHOI OTYXKHOCTI Ta peastisalii yIpasIiHH MiIKII0YeHOi

IO MEPEXi ribpuHOI POTOENEKTPUYHOI CUCTEMHU 3 HAKONIMYYBa4YaMU €Heprii

Hassa HTII aHr1ificbKOI0: The method of choice of the installed power and realization of the control of the

grid-connected hybrid photovoltaic system with energy storage efficiency
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

I‘a.nysb 3aCTOCYBaHHSI: Masia €JIeKTPOE€HEPreTUKa: JIOKaibHi 06'€KTH M0OYTOBOrO NPU3HAYEHHS Ta MaJli
HeroOyTOBi 00'eKTH, 00JIaiHAHI MITKIII0YEHUMHU [0 PO3IOAiIbYOi MepesKi BilHOBJIIOBAHUMU J)KepeJlaMu

(Cl)OTOe]IeKTpI/I‘{HI/IMI/I CHCTEMaMU, BiTpOFeHCPYBa]IbHI/IMI/I YCTaHOBKaMI/I) 3 aKyMYJIATOPHUMMU HAKOIINYyBa9aMU
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Merop Bu6opy BcTaHOBIEHOI MOTYKHOCTI Ta peasizarii ynpaBiiHHA MiIKIIOYEHOI 10 MEPeXKi
ribpuHOI POTOENEKTPUYHOI CUCTEMU 3 HAKONIUYyBayaMU eHeprii AJ1s1 3HMKEeHHS BUTPaT Ha eJIeKTPOEeHEePrilo,
CIIOXKMBaHY 3 MEpEXi, lepenoadae peasizallilo HaCTYITHUX €TalliB: - PO3PaXyHOK C€PeIHbOMICSIUYHUX 3HAUY€Hb
€Heprii, o reHepyeThCs BiTHOBIIOBAHMMU IPKEPEJIaMu €Heprii 10 iHTepBasax yacy 3a fo0y, 3 BAKOPUCTaHHSIM
IAHUX BiIKpUTUX BeO-PECYPCIB [1JI1 TOUYKM PO3MIIIEHHS JIOKAJILHOTO 00'€KTA; - BUOIP BCTAHOBJIEHOI IIOTY>KHOCTI
doTroenekTpuyHOi 6aTapei 3 BpaxyBaHHSIM IPUIHATOrO rpadika HaBaHTAKEHHS JIOKQJILHOTO 00’€KTa, apXiBHUX
IAHUX reHepatii poToeneKTpUYHOi 6aTapei 111 MicLsl PO3MillleHHS! JIOKAJIBHOTO 00’€KTa, CTYNEHIO 3MEHIIEHHS
CIIOKMBAHHSI €HEPrii 3 Mepexi Ta BUKOPUCTaHHS eHeprii GoToeneKTpruYHoi 6atapei; - GOpMYIIOBAHHS IPUHLUIIIB
peanizauii rpadika cTyneHs 3apsLy akyMyJsiTopa 3 ypaxyBaHHSIM [IPOTHO3Y reHepallii poToesnekTpUyHoi 6aTapei Ta
IIBAJIKOCTI BITPY IIPM Pi3HUX CTaBKax Tapu@y OIJIaTH 32 €JIEKTPOEHEPTil0; -~ MOJEJI0OBAHHS €HePreTUYHUX NPOLIECiB
B CUCTeMi 1151 OG0BOTO LMKy POOOTU 3 OLIIHKOIO CTYII€HSsI 3HIDKEHHS BUTPAT, HA CIIOKMBAHY 3 MEPesKi

€JIEKTPOEHEPTIiIO.
ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Exonomis enepropecypcis
Bnyins HTII Ha moBKiJjs:
BrnpoBags>keHnHs HTII: He snposamxero
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 01.2023
3akiHyeHHs eTamy: 12.2025

Crno>kuBavi NPOAYKIIii: masi HenoGyToBI Ta MOGYTOBI CIIOKMBAYI €7IEKTPOEHEPTIi; MOYJIbHI MOGIIbHI JIOKAJIbHI

00'€KTH BilICbKOBOI Ta LIUBiNBbHOI iIHPPACTPYKTypHU
IlepcrieKTHBHI PUHKH: PUHOK BiZIHOB/IIOBAaHUX JUKEPEJI Ta PO3NO/ILJIEHOI reHepanii eHeprii
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMI 06CAT iHBECTHLLiH, THC. TPH.: 500
IIpaBa, 1m0 HaJAIOTHCS iHBECTOPY MiCJIs 3aBepIIeHHs POOOTH: CrinbHi npasa Ha HTTI
HasiBHicTb Gi3Hec-mJIaHy: Hi

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI: Hi



IloTeH1iaILHUI 00CST IPOAASKY, THC. TPH.:200
OuikyBaHHI TepMiH OKYIHOCTI (pPOKiB): 3
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IX. Bi6siorpadiuHuii onuc
1. Shavolkin, O., Shvedchykova, Gerlici, . J., Kravchenko, K., Pribilinec, F. (2022). Use of Hybrid Photovoltaic

Systems with a Storage Battery for the Remote Objects of Railway Transport Infrastructure. Energies, 15, 4883.
https://doi.org/10.3390 /en15134883.

2. Shavolkin, O., Shvedchykova, 1., Kolcun, M., Medved’, D. (2022). Improvement of the Grid-Tied Solar-Wind
System with a Storage Battery for the Self-Consumption of a Local Object. Energies, 15, 5114.
https://doi.org/10.3390 /en15145114.

3. Shavolkin, O., Gerlici, J., Shvedchykova, I., Kravchenko, K. (2022). Solar-wind system for the remote objects of
railway transport infrastructure. Energies, 15 (18), doi:10.3390 /en15186546.

4. Medved’, D., Kolcun, M., Kiraly, J., Shavolkin, O., Shvedchykova, I. Utilization of Battery Storage System in the
Production of Electricity from a Photovoltaic Power Plant. 2022 22nd International Scientific Conference on
Electric Power Engineering (EPE), 2022, Kouty nad Desnou (Yexis), 8-10 June 2022 pp. 1-5, doi:

10.1109 /EPE54603.2022.9814137.

5. Medved, D., Kolcun, M., Kiraly, J., Shavolkin, O., Shvedchykova, I. (2022). Utilisation of energy storage system in
power system. Proceedings of the 11th International Scientific Symposium on Electrical Power Engineering,
ELEKTROENERGETIKA 2022, Stara Lesna (Slovakia), 12-14 September 2022, pp. 23-27 (in print).

6. Medved, D., Kolcun, M., Kiraly, J., Shavolkin, O., Shvedchykova, I. (2022). Charging Stations with Constant Power
in Cooperation with a Photovoltaic Power Plant. IEEE 5th International Conference AND workshop in Obuda on
Electrical and Power Engineering (CANDO EPE 2022), Nov. 20-21, 2022, Budapest, Hungary (in print).

7. Shavolkin, O., Shvedchykova, I., Kolcun, M., Medved, D. (2022). Variant of Implementation of a Grid-Tied Solar-
Wind System with a Storage Battery for Self-Consumption of Local Object. 2022 IEEE 8th INTERNATIONAL
CONFERENCE ON ENERGY SMART SYSTEMS CONFERENCE, 10-12 October, Kyiv (in print).

8. Shavolkin, O., Shvedchykova, 1., Romanchenko, Ju., Marchenko, R., Yakymets, S. (2022). Installed power of the
grid-tied photovoltaic system with battery for self-consumption of the local object. 2022 IEEE 4th
INTERNATIONAL CONFERENCE ON MODERN ELECTRICAL AND ENERGY SYSTEM, 20-22 October, Kremenchuk
(in print).

9. laBbouikiH O. O., llIBeguukoBa L. O. [TateHT Ha KopuCcHY Mozeb N2151608, Ykpaina. ['i6punHa ¢poToenekTpuiHa
crcTeMa 3 aKyMyJISITOPHOIO 6aTapeeto /1Jisl 3abe3reYeHHs 10Tped J0KaJIbHOrO 00'€KTa, 1aTa OAaHHS 3asBKU
04.04.2022, o11y6s1.17.08.2022, Bros1. N2 33.



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BHKOHaBILiB

[Tanacrok Irop BacuiboBuy
(o.T.H.)

[llaBbosikin Onexcanap OsneKkciioBruY
(.T.H., 05.09.03)

[lIBemumkoBa IpuHa OznekciiBHa
(7. T. 1., 05.09.01)

BignoBigasbHUMH 3a HiATOTOBKY

00JIIKOBHX JJOKYMEHTIB
Tenedpon

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 3a peECTpallil0 HAyKOBOi

OisIIBHOCTI

['puenko IBan Muxannosuy

JOKTOP €KOHOMIYHUX HAyK

Kpusonoc Onena OsnekcaHapiBHA

+38 (063) 808-91-62




