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1. O6’eKTOM [OCIIIKEHHS € TiABUIIEHHS CTabiIbHOCTi Ta EKOHOMIYHOI €(PEeKTUBHOCTI CITiJIbHOi POGOTH COHSYHOI
€JIEKTPOCTaHLii Ta CUCTEMU aKyMyJIIOBaHHS €JIEKTPOEHePrii B eHeprocucreMi. [IpeiMeToM NOCiIKeHHS € MEeTOIU
Ta MOJieJli BU3HAYeHHS ONTUMAJIbHUX [TapaMeTPiB STYHOI €JIEKTPOCTAHIIil Ta CUCTEMU aKyMYyJIIOBaHHS
€JIEKTPOEHePrii, crisibHe eKOHOMIYHO edeKkTuBHE QYHKIIOHYBAaHHS IKUX B eHEProcHuCcTeMi 3abe3nedyBaTume
HiATPUMKY CTabiZIbHOCTI BiAIlyCKy €JIeKTPOEHEePTii Ha 3asiBJIeHOMY PiBHi. MeTOI0 LOCiIPKEHHS € BUBHAUEHHS
ONTUMAJIbHUX NIapaMeTPiB Ta PEXXUMIB CIiJILHOI pOOOTH COHSYHOI €JIEKTPOCTAHILil Ta CUCTEMU aKyMYJIIOBAaHHS
€JIEKTPOEHEPTii, CIiJlbHe €EKOHOMIYHO e(eKTUBHE (PYHKLIOHYBAHHS SIKUX 3a6€311e4yBaTUME MiJTPUMKY [TOTY>KHOCTI

BiIIlyCKy €JIeKTPUYHOI eHeprii B eHeprocucTeMy Ha 3asiBJIEeHOMY PiBHi. Y po60Ti 06yJ10 BUKOPUCTAHO HACTYIIHI



HayKOBi METOIM AOCIIIKEHDb: CUCTEMHOIO aHali3y; HEJIiHITHOTO TPOrpaMyBaHHs; CTATUCTUYHUI; PO3PaXyHKOBUIL;
TeXHiIKO-eKOHOMIiYHO] o11iHKu. TeopeTuyHe Ta NpakTUYHE 3HAUYE€HHS Oflep>KaHUX pe3ysbTartiB. Po3pobyieHuil MmeTon
BM3HAUEHHS TEXHIYHUX N1apaMeTPiB 00J1aJHaHHS COHSYHO]I €J1eKTPOCTaH1ii 101iJIbHO BUKOPUCTOBYBATHU JJ1s1 OLIiIHKU
KOHKYPEHTOCIIPOMOJKHOCTI iX (PYHKI[iOHYBaHHS B CY4aCHUX PUHKOBMX YMOBAaX BIIPOBA’)KEHHSI HOBUX F€HEPYIOUNX
IIOTYXXKHOCTE! B eHeprocucremax. Po3pobyieHnii MeTo] BU3BHa4€HHSI HOMiHa/IbHAX TEXHIYHMX [IapaMeTpiB CUCTEMU
aKyMYJIIOBaHHS €JIEKTPOEHEPTii, sIKa BXOAUTD Y CTPYKTYPY COHSIYHOI €JIEKTPOCTaHLLii, AOLIJIBHO BUKOPUCTOBYBAaTH
L7151 BUBHAYEHHSI HOMiHaJIbHOI €MHOCTI Ta IOTYKHOCTi CUCTEMHU aKyMYJIIOBaHHSI €JIEKTPOEHEPrii, HEOOXiAHUX 115
MiZTPUMKU IOTY>KHOCTI BIIIIYCKY €JIEKTPUYHOI €HEPTii B €HeproCUCTEMY Ha 3asBJIEHOMY PiBHI, y TOMY YMCJIi
BiITIOBiIIHO 110 TOTPe6 HaBaHTAKEHHS, 3 METOIO 3HIDKEHHSI OOCATiB MaHEBPEHUX Pe3ePBiB, 5IKi 3aCTOCOBYIOTHCS B
€HeprocucTeMi 1J1s1 KOMIIeHcallii J060BOro 306ibII€HHSI /3MEHIIEHHSI [TIOTYXHOCTI COHSIYHO] eJ1IeKTPOCTaHLlii, 10
BYHUKAE IPU 3MiHM iHTEHCUBHOCTI COHSIYHOTO BUIIPOMiHIOBaHHSI. Pe3yJibTaTu pO3BUHYTOIO METOJY TEXHIKO-
€KOHOMIYHOIi OL[iHKM JIOLiIbHO BUKOPUCTOBYBATH [1J151 BUBHAYE€HHS PEHTA0€JIbHOCTI BIPOBAIP)KEHHS MiOpUIHUX
COHSIYHMX €JIEKTPOCTaHLil, y CTPYKTYPY SIKUX BXOJUTh CUCTEMA aKyMYJIIOBaHHS €JIEKTPOEHEPTii, i3 ypaxyBaHHIM
IIOTOYHUX Ta [1IEPCIIEKTUBHUX YMOB Ha PUHKY €JIEKTPUYHOI eHeprii. HaykoBa HOBU3HA OfiepKaHUX Pe3yJbTaTiB.
Brniepiie po3po6s1eHO HesliHifHY ONTUMI3aLiiHy MaTeMaTUYHY MOJeJIb BU3HAYEHHS TEXHIYHUX TapaMeTpiB
0071aJHAHHS COHSYHOI eJIeKTPOCTaHLIii, SIKa BpaXxOBY€ 3aJIeXKHICTb LOOOBOI cepelHbO3BaKEHOI COBiBapTOCTi
BUPOOHUIITBA €JIEKTPUYHOI €HEPTil BiJl MPOEKTHUX TEXHIKO-eKOHOMIUHMX MTOKa3HUKIB Ta JO0OOBOI 3MiHU
iHTEHCUBHOCTi COHSYHOTO BUIIPOMiHIOBAaHHS, 110 O3BOJISIE€ 3HAXOAUTH ONTUMAJIbHE CIIiBBiIHOLIEHHS BCTAHOBJIEHO]
IIOTY>KHOCTI iHBEPTOPIB i (pOTOENIeKTPUYHUX MOAYJIIB. Briepie po3po6aeHo MeTO1 BU3HAYEHHS TEXHIYHUX
napaMeTpiB 06JIalHAHHS COHSIYHOI eJIeKTPOCTAHIL{l, SIKWi1 CKJIalaeThCsl i3 CUCTEMATU30BAHOI CYKYITHOCT] KPOKiB
BMKOPKMCTaHHSI HEJIHIMHOI MaTeMaTUYHOI MOZeJsli BU3HAUEHHS TEXHIYHUX 1apameTpiB ii o6safHaHHS py 3a1aHii
iHT€HCUBHOCTI COHSIYHOTO BUITPOMIHIOBaHHSI IPOTSITOM POKY Ta BU3HAUEHHSI HAl6i/IbIll EKOHOMIUHO €(PeKTUBHOTO
CIIiBBiZTHOLIIEHHS BCTAHOBJIEHOI IIOTY>KHOCTI iHBepTOPIiB i POTOETEKTPUIHMX MOYJIIB, 110 3a6e3redye MiHiMalbHy
CO6iBapTiCTh BUPOOHUIITBA €JIEKTPOEHEPTii Ta MiiBULIEHHSI KOHKYPEHTO3JATHOCT] TAaKUX iHBECTULiIIHMX IIPOEKTIB.
Brniepiie po3po6ieHO PO3paxXyHKOBY MaTeMaTU4HY MOJI€JIb BUBHAUEHHSI TEXHIYHUX [TapaMETPiB CUCTEMU
aKyMYJIIOBaHHS €JIEKTPOEHEPTil, IKa BXOAUTD Y CTPYKTYPY COHSAYHOI €JIEKTPOCTaHLLil, BAKOPUCTAHHA SIKOi, Ha
BiIMiHY BiJl iCHYIOUHX MOJIE€JIEN, JO3BOJISIE 3HAXOAUTU HOMIHAJIBHY €MHICTD Ta IOTY>XHICTb CUCTEMU aKyMYJIIOBAaHHS
€JIEKTPOEHEPTii, 10 3ab6e3nedye 36epesKeHHs HaJJIMIIKOBOI €JIeKTPUYHOI eHePTii POTOeNEeKTPUUHNAX MOLYJIB y 4ac
iKOBOI IHTEHCUBHOCTI COHAYHOTI'O BUIIPOMIHIOBaHHS, MiATPUMKY IIOTY>KHOCTI BiZJ[TyCKYy €JIEKTPUYHOI €Heprii B
€HEepProcucTeMy Ha 3asiBJIEHOMY PiBHi IIPOTSTOM OGHOTO TIOBHOTO LIMKJTY 3apsiIPKaHHs1 / PO3PSIKaHHSI
aKyMyJISITOPHUX 6aTapeil Ta BifilIOBiAHO 40 NOTPeb CIIOXKMBAHHS €JIeKTPUYHOi eHeprii. Biepiie po3po6sieHo MeTof,
BM3HAUEHHS TEXHIYHUX NTAPAMETPIB i PESXXMUMIB CIIiJIbHOI pOOOTU CUCTEMHU aKyMYJIIOBaHHSI €JIEKTPOEHEePrii, sKa
BXOJUTb Yy CTPYKTYPY COHSIYHOI €JIEKTPOCTAHIiI, i3 32CTOCYBaHHSIM PO3PaXyHKOBOI MaTEMATUYHOI MOJEII
BA3HAYEHHS HOMIHAJIBHOI €MHOCTI Ta ITOTY>KHOCTI CUCTEMU aKyMYJIFOBAHHS €JIEKTPOEHEPTii, IO BifOBiTHO [0
PO3pOOJIEHUX PEXUMIB, 3abe3Ieuye CcTabisizallilo NOTYKHOCTI BiflITyCKy €JIEKTPOEHEPTii B eHEProcucTeMy Ha
3as1BJICHOMY PiBHi Ta BUKJIIOYA€ BUKOPUCTAHHSI MAaHEBPEHUX PE3EPBIB, SIKi 3aCTOCOBYIOTHC 17151 KOMIIEH ALl
I060BOTrO 30i/1bIIE€HHS /3MEHIIEHHS IOTYKHOCTi COHIYHUX €JIEKTPOCTaHLiid. OTpUMaB NOJAbIINI PO3BUTOK METO
IIPOBEJEHHS TEXHIKO-€KOHOMIYHO] OIiHKM BIPOBAI)KEHHSI iHBECTULITHUX IIPOEKTIB riOpUIHUX €JIeKTPOCTaHIIiH, ¥
SIKOMY BPaXOBaHO PO3p006JIE€Hi pEXKUMMU CIIJIbHOI pOOOTH COHSYHOI €JIEKTPOCTAHILil Ta CUCTEMU aKyMYJIIOBAaHHS
€JIEKTPOEHEePrii 17151 MiBUILEHHS €KOHOMIYHOi €(DeKTUBHOCTI BUKOPUCTAHHS JOCTYITHOI EMHOCTI aKyMyJISITOPHUX

GaTtapeil 3a paxyHOK 3aKyIIiBJIi JOAATKOBOI eJIeKTPUYHOI eHeprii Ha KOHKYPEHTHOMY PUHKY.

2. The object of the study is to increase the stability and economic efficiency of the joint operation of the solar
power plant and an energy storage system in the power system. The subject of the study is the methods and
models for determining the optimal parameters of the grid power plant and an energy storage system, the joint
economic and effective functioning of which in the power system will ensure the maintenance of the stability of
the electricity supply at the declared level. The purpose of the study is to determine the optimal parameters and
modes of joint operation of the solar power plant and an energy storage system, the joint economic and effective
functioning of which will ensure the maintenance of the power supply of electric energy to the power system at



the declared level. The following scientific research methods were used in the work: system analysis; non-linear
programming; statistical; calculated; technical and economic assessment. Theoretical and practical significance of
the obtained results. The developed method of determining the technical parameters of the equipment of the solar
power plant should be used to assess the competitiveness of their operation in the modern market conditions of
the introduction of new generating capacities in power systems. The developed method of determining the
nominal technical parameters an energy storage system, which is included in the structure of the solar power
plant, should be used to determine the nominal capacity and power of an energy storage system, which are
necessary to maintain the power of the electricity supply to the power system at the declared level, including in
accordance with the load needs, in order to reduce the volume of maneuverable reserves, which are used in the
power system to compensate for the daily increase /decrease in the power of the solar power plant, which occurs
when the intensity of solar radiation changes. The results of the developed technical and economic evaluation
method should be used to determine the profitability of the introduction of hybrid solar power plants, the
structure of which includes an energy storage system, taking into account the current and prospective conditions
on the electricity market. Scientific novelty of the obtained results. For the first time, a non-linear optimization
mathematical model for determining the technical parameters of solar power plant equipment has been
developed, which takes into account the dependence of the daily levelized cost of electricity production on project
technical and economic indicators and the daily change in the intensity of solar radiation, which allows finding the
optimal ratio of the installed capacity of inverters and photovoltaic modules. For the first time, a method for
determining the technical parameters of solar power plant equipment has been developed, which consists of a
systematic set of steps using a nonlinear mathematical model to determine the technical parameters of its
equipment at a given intensity of solar radiation during the year and to determine the most cost-effective ratio of
the installed power of inverters and photovoltaic modules, which ensures the minimum cost of production
electricity and increasing the competitiveness of such investment projects. For the first time, a calculated
mathematical model for determining the technical parameters of an energy storage system, which is part of the
structure of the solar power plant, has been developed, the use of which, unlike existing models, allows you to find
the nominal capacity and power of an energy storage system, which ensures the preservation of excess electrical
energy of photovoltaic modules during peak intensity solar radiation, maintaining the power of the electric energy
supply to the power system at the declared level during one full battery charging/discharging cycle and in
accordance with the needs of electric energy consumption. For the first time, a method was developed for
determining the technical parameters and modes of joint operation of an energy storage system, which is part of
the structure of the solar power plant, with the use of a mathematical calculation model for determining the
nominal capacity and power of an energy storage system, which, in accordance with the developed modes, ensures
the stabilization of the power supply of electricity to the power system at the declared levels and excludes the use
of maneuverable reserves, which are used to compensate for the daily increase /decrease in the capacity of solar
power plants. The method of technical and economic evaluation of the implementation of investment projects of
hybrid power plants has received further development, which takes into account the developed modes of joint
operation of the solar power plant and an energy storage system to increase the economic efficiency of using the
available capacity of storage batteries due to the purchase of additional electricity on the competitive market.
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