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Pedepar:

1. Po6oTa npucssueHna po3pooLli METOAiB TPOrHO3yBaHHS PEXXUMIB pOOOTH MepeXi 3 pO3NOJiNIeHO0I0 FreHepalLli€lo.
Po3BUTOK BiIHOBJIIOBAaHUX [IKXepel efneKkTpoeHeprii (BJIE) 3yMOBJIeHNI! SIK 30€IIEBJIEHHSIM COHSIYHUX Ta BiTPOBUX
€JIEKTPOCTAHILi}, TaK i 3araJlbHOCBITOBUM TPEHIOM Ha «3€JIEHY» €HEPTIil0, 0 Y CYKYITHOCTI 3 IeP>KaBHOIO
HiATPUMKOIO T MO>KJIMBICTIO aBTOHOMHOI'O BUKOPHCTaHHSI J1a€ MOIITOBX J10 PO3BUTKY TaK 3BAHUX MEPEX 3
PO3IIOLiNEHOI0 FeHepali€lo. YIaCHUKU TaKMX MEPEX (IIPOChIOMEPH) HE TiJIbKY CIIOXKUBAIOTh, @ i TeHEPYIOTb
HAJIJINIIOK €JIEKTPOEHEPTil B MEPEXKY, 10 3MiHIOE BECH IPUHIUII LIEHTPAJIi30BAaHOTO €JIEKTPOIIOCTAYaHHS Bif,
BEJINKUX €HEProBY3JIiB O CIIOXUBaviB. OKpeMuM (PaKTOPOM, SIKUI CTaB aKTyaJbHUM [J1s1 YKpaiHU € NOCTilHI ygapu
I10 BEJINKUX EHEPTETUYHUX 00'EKTaX i came po3NoiiieHHs reHepaliii Mo)ke YaCTKOBO 3MEHIIUTH HeraTUBHi
HaCJIiAKY 1711 eHeprocructemu. [lepuinii po3aisl IpUCBIYEHNT METOTaM OLiHKM e(EeKTUBHOCTI MOJienel 1Jis

IIPOTHO3YBaHHS €JIEKTPUYHMX HABAHTKEHbB, & TAKOK aHAJIi3y iCHYIOYMX JOCIIIKEHD 10 TEMi AMCEePTALiliHOI



pob6otu. Ilif yac ouiHKU e(EeKTUBHOCTI IPOTHO3YBaHHS OJHUM i3 KJIIOYOBUX NOKa3HUKIB € MAPE (Mean Average
Percentage Error) — cepenHe abCcoIOTHE BiflCOTKOBE 3HAYEHHS IMOXUOKHU Y %. [JocmimKeHHs Ta my6Jiikarii B 0671acTi
CTaTUCTUYHUX METO/IB II0Ka3yI0Th, 10 MAPE cratuctnyHux mopenei rnepesuinye 10%, y TOH 4ac SK y Mogesen
MAaIIVHHOIO HaBYaHH Ta WITYYHUX HENPOHHUX MepeXk MAPE Biz 2% 1o 10%. Ase HanamTyBaHHS IITYYHUX
HEMPOHHUX MEPEX € CKIAIHIIMM Ta BUMAarae IolepenHboi MiroTOBKY Ta HOpMarlisanii JaHuX 118 iX KOPEKTHOI
poboTu. BinbuiicTs icHy0YMX HOCiIKEeHb 3 IPOrHO3yBaHHS €HEProClO>KUBaHHS 30CcepeiKeHi Ha IPOrHO3yBaHHI
HaBaHTaX€Hb OKPEMHUX CIIOXKMBAYiB 200 €HeproBys3JIiB, a00 > NporHo3ysaHHi redepauii BJE. lle nigxoauts njis
BEJINKUX YYACHUKIB €HEPrOPUHKY, ajl€ 3POCTAHHS KiJIbKOCTI ITPOChIOMEPIB (CIIOKMBAYIB, SIKi TEHEPYIOTb BJIACHY
€Hepriio) NpU3BOLUTD O CTBOPEHHS PO3IIOiNIeHNX MepeX reHepatii. OKpeMi eJlieMeHTH TaKuX MepeX He
B3a€MO/IiIOTh OJIMH 3 OOHUM i He 6epyTb y4acTi B peryJloBaHHi po60TU MepeXi, 1110 OKIaAA€ThCs Ha
[IOCTAYaJILHUKIB MTOCIYT a0 AUCIETYEPChKi LeHTPU. [IpoTe, mMpochioMepH 3[aTHI BIVIMBATYU HA 3arajbHUN PEXUM
pO60TH Mepexi. [x BIJIMB MOKHA OTOCEPEIKOBAHO OL[IHUTH, BPAaXOBYIOUM KJIIOYOBi 30BHIlIHI (aKTOpH, Taki K
METEOPOJIOTIUHI JaHi. Y Ipyromy po3ziji JOCiIpKeHO, 0 BIPoBagKeHHS B/IE B eHeprocuctemy Mae sIK O3UTHBHI,
TaK i HeraTUBHI HACiIKU. 3 OOHOTO OOKY, 1i€ JO3BOJISIE 3MEHIINTH TPUBAJIICTh ITIKOBOI'O HABAaHTAKEHHS Ha
nipcrannii. Hanpukiag, 3rinHo mocnimkens, npu 15% interpanii BJIE nmikoBe HaBaHTa>K€HHSI B JKOBTHI MOXKe
ckopotutucs 3 100 1o 82 ropguH. 3 iHIIOro 60Ky, 3pOCTa€e piBeHb KOJIMBAHHS HaBaHTaKeHHs!. [Ipu 15% inTerpatiii BiH
csrae 8,1%, a npu 60% Moxke nocsratu 29,4%. 1li Ta iHii 0co6MBOCTI PO3MOiIeHNX MepeX reHepaliii ¢,
BPaxOBYBaTHU IIPU pO3pOOLI METOLiB IPOTHO3yBaHHSI HAaBAaHTaXeHb. [IPOrHO3YBAaHHS PEKMMIB POOOTU MEPEXK 3
posmnoginenomwo rexepatuieto (MPT) Binpi3HaeTbCS Bil MPOrHO3yBaHHS IJI TPAOULINHUX eJIeKTpoMepex. Lie
IIOB'43aHO 3 MiHJIMBICTIO reHepauii B MPI', 3a1e>XXHICTIO Bifi MOrogHUX YMOB, 4acTKolo B/IE B eHeprocucrtemi ta
MOXJIMBOCTSIMUA BUKOPHCTaHHS iX IOTeHIialy. IcHyloui MEeTOIM MPOrHO3yBaHHS reHepallii Ta CIIOXMBaHHS
€JIEKTPOEHEPTii He 3aBXau MigxonaTs 1y MPT. Hanpuknaz, npy BUKOPUCTaHHI 3MOJe/1bOBaHOTO rpadika
€JIEKTPUYHUX HAaBaHTAKE€Hb [IPOMUCJIOBOTO MiJIIPUEMCTBA, IPOTHO3YBAHHS 32 CEPEIHIM 3HAUYEHHSM J1a€ 3HAYHY
noxu6ky (MAPEcep. = 18,28%), Tozi sik cratuctuyHi metonu (MAPEcTart. = 4,97%) Ta HelipoHHi Mepexxi (MAPEHM =

1,08%) 3HauHO TOYHilIi.

2. The dissertation is devoted to the development of forecasting methods for the operating modes of electrical
networks with distributed generation. The development of renewable energy sources (RES) is driven by both the
reduction in the cost of solar and wind power plants and the global trend toward green energy. Combined with
government support and the possibility of autonomous operation, these factors stimulate the development of so-
called distributed generation networks. Participants in these networks, known as prosumers, not only consume
electricity but also generate surplus energy and feed it into the grid, fundamentally transforming the traditional
paradigm of centralized electricity supply from large energy hubs to consumers. An additional factor especially
relevant for Ukraine is the repeated attacks on major energy infrastructure, making distributed generation a means
to partially mitigate the negative impacts to the power system. The first chapter focuses on methods for evaluating
the effectiveness of models used for forecasting electrical loads along with an analysis of existing research in the
field. One of the key for forecasting accuracy is the Mean Absolute Percentage Error (MAPE). Studies show that
MAPE values for statistical models exceed 10%, while machine learning and artificial neural network (ANN) models
achieve MAPE values between 2% and 10%. However, ANNs require more complex configuration and prior data
preprocessing and normalization for accurate operation. Most existing studies on energy forecasting concentrate
on predicting the load of individual consumers or energy hubs, or the generation by RES. While this approach suits
major players in the energy market, the growing number of prosumers—consumers who generate their own
electricity—leads to the formation of distributed generation networks. The elements of these networks typically do
not interact or participate in network control, which remains the responsibility of service providers or dispatch
centers. Nevertheless, prosumers can influence the overall operational state of the network. Their impact can be
indirectly assessed through key external factors, such as meteorological data. The second chapter investigates the
dual impact of RES integration into the power system. On the one hand, it can reduce the duration of peak loads
on substations. For example, with 15% RES integration, October peak load hours may decrease from 100 to 82
hours. On the other hand, load fluctuation increase significantly reaching 8.1% with 15% RES integration up to



29.4% at 60% integration. These and other features of distributed generation networks must be considered when
developing load forecasting methods. Forecasting in distributed generation networks (DGN) differs from that in
traditional networks due to the variable nature of DGN generation, its dependence on weather conditions, the RES
share in the system, and the ability to utilize its potential. Existing forecasting methods for energy consumption
and generation are not always suitable for DGN. For example, using average load values to forecast a modeled
industrial load profile results in a large error (MAPEavg = 18.28%), whereas statistical methods (MAPEstat = 4.97%)
and neural networks (MAPEANN = 1.08%) provide significantly better accuracy.
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InenTudikarop ROR:

BiacHe IIpizBuie Im'sa ITo-6aThKOBI:
1. Jlynenko IBaH Mukosaniosuy

2. Ivan M. Lutsenko

KBasigikamis: . . u., gou., 05.09.03
InenTudgikarop ORCID ID: 0000-0001-6406-2364
HoparkoBa indpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuyHuil yHiBepcuret "JIHinpoBchka

MOJliTexHika"

Kopg 3a €IPIIOY: 02070743

Micue3HaxoaKeHHS: npocnekt JImutpa SIBopHUIpKOTrO, 6y, 19, IHinpo, JHinposcbkuil p-H., 49005, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:



VIII. 3akr04Hi BimoMocTi

Biacue IIpizBume Im's I1o-6aTbKOBI MTipnsk 'ennanii Ipuroposuy
rOJIOBH pagu

Biacue IpizBume Im's I1o-6aThKOBI ITiBHsK ['enHaniil Fpuroposuy
rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY Makypina Onekcannpa AHpiiBHa

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




