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reHeparii

2. Models and means of optimizing the structure of the combined energy system using renewable sources of

generation

Pedepar:

1. Inceprauifiny po60Ty IPUCBSIY€HO PO3POOJIEHHIO HOBUX i BOCKOHAJIEHHIO iCHYIOUMX MaTeMaTUYHUX Moieslel Ta
IIpPOrpaMHUX 3aco6iB [J1s1 ONTUMI3aLlil CKIafy Ta peXXUMiB PYHKIIOHYBaHHS FeHEPYIOUMX, PE3€PBHUX Ta
AKyMYJIIOIOUMX [IOTY)KHOCTEN €HEProCUCTEM B YMOBAX WIBUAKOrO 3pOCTaHHS noTykHocTer BJIE y cBiti Ta B YKpaiHi.
3arporoHOBaHO i AOCIIIKEHO: HOBUM METOJ, EKOHOMIKO-TEXHOJIOTIYHOTO ITPOTHO3YBaHHS TapaMeTpiB
ONTUMAJIbHOTO (PYHKIiIOHYBaHHS Ta PO3BUTKY €HEPreTUYHOI CUCTEMH, EKOHOMIKO-MaTeMaTU4Hy MoJiesb AUQy3ii
HOBUX TEXHOJIOTIH B €HEPreTulli, sIKa € y3araJbHeHHsIM MaTeMarnyHoi mogesi Openka bacca; Monienb eHepreTu4Hoi
CUCTEMU, SIK CKJIQJHOI iepapxi4HOI KBa3ifMHAMIYHOI CUCTEMUY, SIKA € y3araJbHEHHSM KJIACUYHOI [I0OCTAHOBKU 331a4i

VIPaBJIiHHS JUHAMIYHOIO CUCTEMOIO; MOJieJIb 6araToBy3JI0BOi iHTErPOBAaHOI €HEProCUCTEMH 3 L[IJIMMU 3MiHHUMH,



sIKa, Ha BiIMiHY BiJl iCHyI0YMX, BPAXOBY€ OCOOJIMBOCTI POOOTH r€HEPYIOUNX, PE3EPBHUX Ta AKyMYJIIOI0UUX
MIOTYKHOCTEHN €HEProCUCTEM YKpPaiHU Ta CyCifgHix KpaiH-ydyacHuub ENTSO-E; Mozesnb IOBroCTPOKOBOTO
TEXHOJIOTIYHOI'O OHOBJIEHHS CKJIAJJ0BUX €HEPIEeTUYHUX CUCTEM, SIKa JJO3BOJIMJIA OTPUMATH YMCJIOBI OL[iHKM
[IOTEHIialy BALOCKOHAJIEHHS KOMIIOHEHTIB €HEPIrOCUCTEMU, BPAXOBYBATH BIIJIMB €EKOHOMIKO-TE€XHOJIOTIYHUX
IIOKA3HUKIB PO3BUTKY HalliOHaJIbHOI €EKOHOMIKM Ta BUPOOHULITBA y BUTJIS] KBa3iquHAMIUHMX QYHKLIN i3
IVICKPETHMMH CTOXaCTUYHUMY 3MiHHUMHU, PO3MIAPUATH iIHCTPYMEHTH Ta MOKJIMBOCTI SIKICHOTO IIPOrHO3YBaHHSI.
Po3po6seHo po61eMHO-OPiEHTOBAaHMI ITPOrpaMHO-iH(GOPMaLiiHNI KOMILJIEKC, BUKOPUCTAHHS SKOTO JJ03BOJIMIIO
oeprKaTy OLHKY MMOTeHILialy ONTUMI3alLii cepeHbO3BaKeHOi BapTOCTi enektpoeHeprii OEC YKkpainu, Ta BUpIIUTH
33724y MPOTHO3yBaHHS BUOOPY ONTMMAIbHUX PEXUMIB BUKOPUCTAHHS F€HEepyl040i Ta HaKONUYyBaIbHOI

MIOTY>KHOCTEM CUCTEMU.

2. Thesis devoted to the development of new and improvement of existing mathematical models and software tools
for optimizing the composition and operation modes of generating, reserve and storage capacities of power
systems in the conditions of rapid growth of renewable energy sources (RES) capacities in the world and in
Ukraine. Proposed and researched: a new method of economic and technological forecasting of the parameters of
optimal functioning and development of the energy system, a mathematical model of the diffusion of new
technologies in energy, which is a generalization of the Frank Bass mathematical model; the energy system model
as a complex hierarchical quasi-dynamic system, which is a generalization of the classical statement for the
dynamic system managing problem; model of a multi-node integrated energy system with integer variables, which,
unlike the existing ones, takes into account the peculiarities of the generating, reserve and storage capacities of
the energy systems of Ukraine and neighboring ENTSO-E countries; model of long-term technological renewal of
energy system components, which made it possible to obtain numerical estimates of the improvement potential of
energy system components, to take into account the influence of economic and technological indicators of the
development of the national economy and production in the form of quasi-dynamic functions with discrete
stochastic variables, to expand the tools and possibilities of qualitative forecasting. Problem-oriented software and
information complex was developed, the use of which made it possible to obtain an estimate of the optimization
potential of the weighted average cost of electricity of the integrated power system (IPS) of Ukraine, and to solve
the problem of forecasting the choice of optimal modes of use of generating and storage capacities of the system.
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