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BU3HAYEHHS TEHEPYBAHHSI BJIE 3 BAKOPUCTAHHSIM IITYYHUX HEMPOHHUX MEPEX

B crarTi 1OCTiKEHO MepCIeKTHBH Ta MOTEHIial BAKOPUCTAHHS BiTHOBIIIOBAHUX [DKEPEN eHEpPrii il BUPILICHHS POOIeMH TII00aIbHOTO HOTeILTiHHSI.
[Ipoanai3oBaHO CBITOBY TEH/CHIIIIO 30LIBIICHHST OOCATIB TeHEPYBAHHS €IEKTPOCHEPTii (hOTOCTEKTPUYHUMHU CTAHLISIMU 33 JaHUMH MiKHAPOTHOrO
areHTCTBA 3 BITHOBIIIOBAHOI €HEPIeTUKH Ta TSHICHIIIIO 301IBIICHHS BCTAHOBIICHOI ITOTYKHOCTI (POTOCTEKTPHYHIX CTaHIiH B YKpaiHi, sIKi peali3oByl0Th
TeHEpPOBaHy MOTYKHICTb 3a «3eJeHNM» Tapudom 3a JannMu HarionansHOT KOMICIi, 110 37iHCHIOE IepXKaBHE PEryJIIOBaHHA y chepax CHEepreTUKH Ta
KOMYHaJIBHUX HOCIYr YKpainu. J[OCiimkeHO MOMIIMBOCTI Ta YMOBH BHKOPHCTaHHS IUTYYHHX HEHPOHHMX MEPEX JUISl BH3HAUCHHS I'€HEPYBaHHs
@IIEKTPOCHeprii (hOTOENEKTPUUHNX CTAaHIINH Ha HpHKIAAi edeKTpudHOi cranmii «llekuHiBcbka-2» 4-5 uepra. [lns dopMmyBaHHS 0a3u JaHUX JUIL
CTBOPEHHS 1 HABYaHHS IITYYHUX HEHPOHHHX Mepex Oyiio BukopuctaHo miatdopmy pospodieny European Commission — Photovoltaic Geographical
Information System. BcTaHOBIEHO 3aKOHOMIPHOCTI 3MiHM METEOPOJIOTIYHHMX CYMyTHHKOBHX NAHMX Ta iX BIUIMB HAa TCHEPYBAHHS EIEKTPOCHEpTii
(doroenexTpuyHMX cTaHLin. /s 1boro BUKopucTaHo nporpamuunii kommiekc MATLAB, a came Moayib [Uisi CTBOPEHHS IITYYHUX HEUPOHHUX MEPEK
— Neural Networks Toolbox. Bucora coHIs yMOBHO BBaXKa€ThCsl CTAJIONO 1 11 3HAUYEHHSI IIOBTOPIOETHCS 3 POKY B PiK 00 Ma€ He3HAYHE BIIXUICHHS, TOMY
MO’KE€ BUKOPUCTOBYBATHCH SIK IHIHKATOP FOAMHH 1 YMOBHO MOYKHA BB)KaTH BiZTOMHIM Harepes, TOOTO BU3HAYCHHUM 33 eMITIPHIHIME (GOpMYJIaMH 1 TAKHM
110 3MIHIOETHCS TUIBKH ITiJl BILTHBOM TEBHHUX acTpodizuyHux 3akoHomipHocTe. 1l{ono temneparypu Ha BUCOTI 2 M Ta BiTpYy Ha BUCOTI 10 M, TO wi
METEOPOJIOTIYHI JaHi € BIIOMIMH, TaK K BOHH IOTPiOHI HE JIUIIE UL TPOTHO3YBaHHS POOOTH BiJHOBIIFOBAHMX JUKEPEIT CHEPTl, a if TAKOXK B CIITLCHKOMY
rocrozapcti. ToMy HalOIBII TPOOIEMHIMI BBXKAIOTHCS IaHi 0B s3aHi 3 COHSYHUM BHIIPOMIHIOBAHHSIM, TaK SIK II0 BEJINYUHY HallBa)kK4e BU3HAYHTH.
CynyTHHMKOBI JIaHI MOXYTb MaTH NMOXHOKY, BCTAaHOBJICHHSI METEOIIOCTIB, a caMe SKICHUX IMIPAaHOMETPIB € BAPTICHOIO MPOIEAYPOI0, alie JTOMOMOXKE
3a0e3MeunTH HABYAIBHOIO BUOIPKOIO SIKICHUX JaHHUX. JJIst IPOrHO3YBaHHS 3 330BITEHOIO TOUHICTIO MOTPIOHO HAKOIIMYHTH J1aHi Xo4da 6 3a pik poOoTH
METEOIOCTy, 00 OTPUMATH 1 NpOaHaNi3yBaTH NMEBHY BHOIpKY HaHHX. /ISl MPOTHO3YBaHHS Ie€HEPYBaHHsS BHKOPHUCTaHO Moxyii nntool Ta Anfis
MATLAB. Azne otpuMmaHi pe3yibTaTH MOXXHAa BHKOPHCTOBYBATH [UIsl OLIHKH €(EKTHBHOCTI poOOTH (DOTOCNEKTPUYHHMX CTAHINH, ane BOHH €
HE3aI0BUIBHUMH JUIS OLIEPATHBHOTO OANaHCYBaHHS CHCTEMH.

KaiouoBi ci10Ba: BiHOBIIOBaHI JpKepena HEpTii, (POTOSNEKTPHUHI CTaHIll, IITYYHI HEHPOHHI MepeXi; TeHepyBaHHS EJICKTPOCHEepTil;
MPOrHO3YBAHHSI; METECOPONIOTivHi (hakTopu.
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OIIPEJIEJIEHUE TEHEPUPOBAHMS BUD C UCHOJIb30BAHUEM HCCKYCTBEHHBIX
HEWPOHHBIX CETEA

B crartbe Mcciae10BaHbl MEPCHEKTHBBI U TTOTCHIMAI HCIIONb30BAaHHs BO30OHOBIACMBIX HCTOYHHKOB SHEPTHH UL PEIICHUS MPOOIEeMbI III00aIbHOTO
norerieHns. IIpoaHann3upoBaHbl MUPOBas TEHICHIMS YBEIMYECHHS OOBEMOB T'€HEPAIMH JIIEKTPOIHEPIHH (DOTOPTEKTPHUCCKUMH CTAHIMAMHU II0
JIaHHBIM MeEXTyHapOIHOTO areHTCTBA MO BO30OHOBIAEMON YHEPreTHKE M TCHICHIMS yBEIMYCHMS yCTAHOBICHHOW MOIIHOCTH (DOTOAIEKTPHYECKHX
CTaHIMHA B YKpaWHe, KOTOpbIE MHPOJAIOT TI'€HEPUPYEMYIO SJICKTPOIHEPIHIO MO <«3eIeHOMY» Tapudy 10 aaHHbIM HamuoHambHOH Kommuccun,
OCYIIECTBIIAIONIEH TOCYJapCTBEHHOE PETyTHPOBAaHKE B chepax YHEPTETHKH U KOMMYHAIBHBIX YCTyT YKpanHsl. Mccie10BaHbl BO3ZMOKHOCTH H yCIIOBHS
HCTIONB30BAHMS UCKYCCTBCHHBIX HEHPOHHBIX CETeH IS ONPEIeNCHHs TeHEPUPOBAHHS JIICKTPOIHEPTHH (HOTOIICKTPUUCCKUX CTAHIMI HA TIpHUMepe
sneKTpuyeckoil cTanimn «LleknnuBebkas-2» 4-5 ouepenpb. s GpopmMupoBanus 0as3kl JaHHBIX [T CO3AHHUS M 00YYCHMS HCKYCCTBEHHBIX HEHPOHHBIX
cerell OBLIO MCIONB30BaHO IUIaTdopMmy, paspaborannyro European Commission — Photovoltaic Geographical Information System. YcraHoBieHbI
3aKOHOMEPHOCTH H3MEHEHHs METCOPOJIOTHUECKHX CITyTHHUKOBBIX NAHHBIX U UX BIUSHHE HAa TCHEPHPOBAHUE DJIEKTPOIHEPIUH (POTOPICKTPHICCKUX
cranmid. J{ns 3Toro ucnonk3oBaH nporpamMmHusiid komiieke MATLAB, a mMeHHO MOJTyIb TSl CO3/1aHMs MCKYCCTBEHHBIX HEHPOHHBIX cereif — Neural
Networks Toolbox. BricoTa comHma ycIoBHO CUHTaeTCsi IMOCTOSIHHOW U e¢ 3HAUuCHHE MOBTOPSCTCS M3 rofa B rOJ HIM HMECT HE3HAUHTEIbHOE
OTKJIOHEHHE, TI0ITOMY MOXKET HCIIONB30BAThCSl KaK MHAMKATOP Yaca U YCIOBHO MOXKHO CUHTAaTh M3BECTHHIM 3apaHee, TO €CThb ONpeIeTICHHBIM II0
SMIHUpPHYECKUM (POpMysiaM U TAKUM M3MEHSIOIIEHCS TOJBKO 101 BIMSIHHEM ONPEIeNeHHBIX acTpodr3ndecKknx 3akoHoMepHocTeit. [To remnepaType Ha
BBICOTE 2 M U BeTpa Ha BbicoTe 10 M, TO 3TH METEOPOJIOrHUECKUE JaHHbIC U3BECTHBI, TAK KaK OHU HYXKHBI HE TOJIBKO /IS IPOTHOZHPOBAHHS PaOOTHI
BO300HOB/IICMBIX MCTOUYHHKOB JHEPIUH, HO TaKkKe B CEIbCKOM XossiicTBe. [losTomy Hambomee mpoOIEMHBIMM CUMTAIOTCS JAHHbBIE CBSI3aHBI C
COJIHEUHBIM M3JTy4E€HHEM, TaK KaK 5Ty BEJIMUMHY caMoe onpeaenuTsb. CIlyTHUKOBBIE JAHHBIE MOIYT HMETh IIOIPEIIHOCT, HCIIOIL30BAHHE METEOIIOCTOB,
a MMEHHO KAa4yeCTBEHHBIX IIMPAaHOMETPOB, HE CMOTpS HAa HUX LEHY, HOMOXET o0eclneyuTbh y4eOHyI0 BBLIOOPKY KAayeCTBEHHBIX AAHHBIX. Jlyist
HPOTHO3HPOBAHKS C YJOBJICTBOPUTEILHOH TOYHOCTBHIO HY)KHO HAKONUTH JI@HHBIE XOTsA Obl 3a roj paboThl METEONnocTa, 4TOObI MOIY4YUTh M
IIPOAHAIM3UPOBATh ONPEIEICHHYI0 BEIOOPKY NaHHBIX. /I MPOTHO3MPOBAHUS T'€HEPHUPOBAHMS HCIIONb30BaHO Monynn nntool m Anfis MATLAB.
[Tomy4eHHbIe pe3yabTaThl MOYKHO UCTIONIB30BATH AJIs OLICHKU d3(P(OEKTHBHOCTH PabOThI (HOTOAIEKTPHUCCKUX CTAHIIUIL.

KiroueBbie ci10Ba: BO30OHOBIIIEMbIC HCTOYHUKH SHEPTHHU; (OTONICKTPUUECKHE CTAHIIMHU; UCKYCCTBEHHbIC HEHPOHHBIC CETH; FCHEPHPOBAHUS
9JIEKTPOIHEPTHH; TTPOTHO3UPOBAHNE; METEOPOIOTHIECKHE (HAKTOPHI.
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DETERMINATION OF RESS GENERATION USING ARTIFICIAL NEURAL NETWORKS

Paper considers the perspectives and potential of using renewable energy sources to decide the global warming problem. The World trend of increasing
electricity generation by photovoltaic power stations according to the International Renewable Energy Agency and the trend of increasing the installed
capacity of photovoltaic power stations in Ukraine, which supply the generated capacity at a "green" tariff according to the National Commission for
State Regulation of Energy utilities of Ukraine. Opportunities and conditions of using artificial neural networks to defined the power generation of
photovoltaic power stations on the example of the power plant "Tsekinivska-2" 4-5 turns are investigated. A platform developed by the European
Commission — Photovoltaic Geographical Information System — was used to create a database for the creation and training of artificial neural networks.
Regularities of change of meteorological satellite data and their influence on electricity generation of photovoltaic power stations are established. For
this purpose, the software complex MATLAB was used, namely the module for the creation of artificial neural networks — Neural Networks Toolbox.
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The height of the sun is conditionally considered constant and its value is repeated from year to year or has a slight deviation, so it can be used as an
indicator of the hour and can be considered known in advance, so determined by empirical formulas and changes only under certain astrophysical laws.
Regarding the temperature at 2 m and the wind at 10 m, these meteorological data are known, as they are needed not only for forecasting the operation
of renewable energy sources but also in agriculture. Therefore, data related to solar radiation are considered to be the most problematic, as this value is
the most difficult to determine. Satellite data may have an error, the installation of weather stations, namely quality pyranometers is a costly procedure,
but will help provide a training sample of quality data. To forecast with satisfactory accuracy, it is necessary to collect data for 1 year of operation of the
weather station. The nntool and Anfis MATLAB modules were used to predict generation. But the obtained results can be used to assess the effectiveness
of the photovoltaic power stations, but they are unsatisfactory for the operational balancing of the system.

Keywords: renewable energy sources, photovoltaic stations, artificial neural networks; electricity generation; forecasting; meteorological factors.

Beryn. BuxopuctaHHS —BiIHOBIIOBAaHUX JDKEPET
eneprii (BJIE) 103BONMUTH 4acTKOBO BUPILIATH TpoOIEeMy
r1o0abHOTO TOTEIUTHHA. Y po0oTi [1] 3a3HadaeThes, 0
€pporreiickka Kowmicis 3aTBepamia cTparteriio Aid om0
ctBoperHss Eneprermynoro Corosy. Le#t Eneprernunmit
Coro3 JoTIoMaraTume 3abe3nevyBaTu CTIHKICTD
enekTpoeHepreTuyHux cucreM 3 BJIE, enepretnuny
Oe3rneky Ta EKOHOMIYHY KOHKYPEHTOCIPOMOJKHICTb.
['onoBHOIO MeTOI0 CTBOpeHHsT EHepreTMyHOro corosy €
CHIBIIpaLll MK Jiep)KaBaMU-WICHAMH JJUIsl 00 €THAHHS Ta
JquBepcudikamii eHepreTHYHuX pecypciB, a TaKoXK 11est
«@3pobutn €porneiicekuit Coro3 (€C) mepmum y CBITI ¥
ramy3i BIiIHOBIIOBAaHMX JDKEpeNl EHeprii Ta OYOIHTH
6opoTeOy 3 TmoOampHUM ToTeruTiHHAM» [2]. Cratn
MIEPIINM y CBIiTi KITIMAaTHYHO HEHTpaTbHIM KOHTHHEHTOM
mo 2050 poky € MeToro €BpOINEHCHKOI E€HEepPreTHIHOl
cTparerii 3eJICHOro Kypcy — HaiaMOITHILIOro MHakery
3aXO/iB, SIKUM TIOBMHEH JIO3BOJIUTH €BPONEHCHKUM
rpomMajiiHaM Ta Oi3HeCYy OTpHUMAaTH BHTIIHI YMOBH JUIs
peaizawii cTpaTerii cTajJoro po3BUTKY.

Bukopucrannst BiHOBIIOBaHOI eHeprii mMae Oararto
MOTEHLIITHUX TIepeBar, BKIIOYAIOUM 3MEHIICHHS BHUKHUJIIB
MapHUKOBUX ra3iB, AMBEPCU(DIKAIIIO EHEPrOTIOCTAYaHHS Ta
3MEHIIEHHS 3aJIE)KHOCTI Bl BAPTOCTI BUKOITHOTO TMaJMBa
(3okpema, HapTh Ta rasy). llIBunki Temmu OyIiBHHUIITBA
HOBUX 00’e¢kTiB BJIE MOXYTh TakKoX CTHUMYIIOBATH
3alHATICTh HaceleHHs B €C MUIIXOM CTBOPEHHS POOOUNX
MiCIlb Y HOBHUX «3€JICHHX» TeXHoJorisx. Y [3] momaHo
OCTaHHI CTAaTUCTHYHI MJaHI IOJO YacTKH CHeprii 3
BIZIHOBJIIOBAHUX JUKEPEN 3arajioM Ta Yy TPbOX CEKTOpax
CHOXKMBaHHS  (€JEKTPOCIIOKMBAHHSA,  ONAJCHHS  Ta
0XOJIOJDKEHHS 1 TpaHcnopt) y €C [3].

3a nanumu National Renewable Energy Laboratory,
3a OJHY TOIUHY Ha 3eMJIF0 HAJXOIHTH OiNbIlle EHepril
COHIISI, HI’K BUKOPHUCTOBYETHCSI HACSTIEHHSIM 3eMITi 32 OJIMH
pik. Cporommi eHepris COHII BHKOPHCTOBYETHCS
MO-pi3HOMY — A7 00irpiBy OyAWHKIB 1 MiAIPHEMCTB, A
HarpiBaHHs BOJU a00 TeHEepyBaHHsI eleKTpoeHeprii [4]. 3a
OmiHKaMH MIDKHApOJHOTO EHEPreTHYHOTO AareHTCTBA
nonutr Ha BJIE 3pocrae, He3BakalouW Ha HEraTUBHUM
BIUIMB cUTYyaIlii, Bukiukanoi Covid-19 [5].

CeiToBa TeHICHIS 30iUMBIICHHS TI'CHEPYBaHHS
€JIeKTPOCHEPTii (POTOCTCKTPUIHUMHE CTAHI[ISIMHE 32 TAHUMHU
International Renewable Energy Agency (IRENA)
npencraBieHa Ha puc. 1 [6]. B Vkpaini Tex € mo3utuBHA
JHaMmika 3MiHu TeHepyBanHsi BJIE Ta ix BcraHoBieHOT
MOTYXHOCTI (puc. 2).

B VYkpaiHi, K 1 B CBITI, CIIOCTEPIracThCs ACCATUPIYHA
TEHICHIIIA CTPIMKOTO 3pOCTaHHS MOTYXHOCTEH
BIJTHOBJIFOBAHOT eHepreTuku, Hampukian, y 2018 pori 3
nonoBHenHst y 171 rirasart (I'Bt) (nuB. puc. 1 — puc. 2)
[7]. Hlopiune cBiToBe 30imbIneHHS HA 7,9 % BCTAaHOBIECHOT
MOTY>KHOCTI OyJI0 B OCHOBHOMY 3a0€31IeYCHO BBEICHHSIM B

eKCIUTyaTallil0 COHSYHUX Ta BITPOBHX EJICKTPUYHUX
CTaHIIH, yacTKa sSKuX ckiana 84 % Bix ycix tumis BE.
3aragpbHa TMOTYXHICTH BHPOOHHUIITBA BiTHOBIIOBAILHOL
eHeprii B ¢BiTi gocsarna 2 551 I'Bt va kinenps 2018 poky.
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PucyHok 1 — CiToBa TeHAEHIIs 301IbIICHHS TeHEPYBaHHS
CJIEKTPOCHEPril HOTOCTCKTPUYHIMH CTAHIIIIMH 33 JTaHHMHU
IRENA: a — constuHi TepMaJibHi CTaHLT; 6 — COHSYHI
(hoToeneKTpHYHi CTaHIIT
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Pucynok 2 — TenaeHIis 301Ib1ISHHS TeHEPYBAaHHS
CIIEKTPOCHEPTii POTOCTEKTPHIHNMH CTAHIISIMU B YKpaiHi 3a
naaumu IRENA
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Croctepiraerscs cTabiibHa TEHACHIISA A0 CTPIMKOTO
3pOCTaHHS TEMITiB IPUPOCTY MPUETHAHHS 10 SICKTPUIHNX
Mepex 00’eaHanol enekrpoeHepreruunoi cucremu (OEC)
VYkpaiHn 00’€KTiB BiJHOBIIOBAHOI €HEPTeTHKU. 3arajbHa
BCTaHOBJICHA TOTY)XHICTh 00’€KTIB €JIEKTPOCHEPreTHKH,
10 BUPOOJIAIOTH €JIEKTPUYHY SHEPTiio 3 albTepHATHBHUX
JOKEpeIT eHeprii Ta sIKMM BCTaHOBJICHO «3eJIeHU» Tapud, B
nopiBHAHHI 3 2017 pokom 30inpmmuiace Ha 742,5 MBT (3
SIKHX BiTpoBUX enekTpuyHux crannid (BEC) — 67,7 MBT,

¢doroenekTpuunux cranmii  (PEC) -  646,4 MBr,
Oiomaca/bioraz — 24,4 MBrt, Mikpo-, MiHi- Ta Mami
rigpoenekrpocranuii — 4 MBT) Ta craHOBUTH
2 117,2 MBr.

3arajgbHa BCTAQHOBJIEHA IOTYXKHICTh TI'€HEPYIOUMX
YCTaHOBOK IPUBATHHUX JOMOT'OCIIONAPCTB 3pocia y 3 pasu:
3 51 MBT cranom na kinenp 2017 poky mo 157 MBr
Harpukini 2018 poky. BupoOHUITBO eneKTpUYHOT
eHeprii 3a 2018 pik 00’eKTaMU eIeKTPOCHEPTETUKH, TKUM
BCTAHOBJICHO «3€JCHUI» Tapud, mopisHIHO 3 2017 poxom
30iumpmmaock Ha 691 miun kBtrox a6o Ha 33 % Ta
craHoBuTh 2 777,3 muH kB1'Ton (mo ckmamae 1,9 % Bix
o0csriB BHPOOHHUIITBA CIIEKTPUIHOT eHeprii
eJIEKTPOCTAaHIIisAMHY, siKi BX0OJs1Th 10 OEC Ykpaiun) [7].

TenneHuist 301IbIICHHS] BCTAHOBJIEHOI MOTYXHOCTI
BJIE B YkpaiHi, siki peajli3oByI0Th FeHEpOBaHY IOTYXHICTh
3a «3eseHuMy TapudoM, 3a qannmMu HarioHaisHOT KOMicil,
0 3IHCHIOE Jiep)KaBHE peryiroBaHHs y cdepax
eHepretuku Ta komyHanbHuX nocayr (HKPEKIT) nokazana
Ha puc. 3.
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Pucynok 3 — TenaeHist 3011bIIEHHS BCTAHOBICHOT MOTYXHOCTI:
¢doroenexrprunux cranniit (PEC) B YkpaiHi, sKki peati3oByroTh
TeHEepOBaHy MOTYXKHICTb 32 «3eJICHUM» Tapu(oM 3a JaHUMU
HKPEKII (a); BAE B YkpaiHi, sIKi peai3oByIOTb TeéHEpOBaHY
MOTYXHICTb 32 «3eneHnM» Tapudom 3a naunmu HKPEKII (6)

B VYxkpaini CIIOCTEPIratoThCs npoOemMu
OajaHCYBaHHSI B EJIEKTPOCHEPreTHMYHUX cuctemax. Llei
qucOamaHc TMOTY)KHOCTI, CIPUYMHEHUH 301TBIICHHAM
kimpkocTi BEC i ®EC. Takox mpobiemn OamaHCyBaHHS
MOTY>KHOCTI, CIIPUYMHEH] HEIOCTATHIM o0csTOM
MaHEBpPOBOi TOTYXXHOCTI uId OanmaHcyBaHHS. Taka
CUTyaIlisl B EJEKTPHUYHUX Mepexax Ha TIi TEHICHIIH

MIOPIYHOTO 30IJBIICHHS BCTAHOBJICHOI TOTY)XHOCTI Ta
reHepyBaHHs enekTpoeHeprii BJIE cTaBUTh HOBI BUKJIMKH
Ta 3amadi [8—11]. ToMy akTyanbHOIO € 3a/1a4a BUSHAYCHHS
00csriB rerepyBanHs enexkrpoeneprii BJE.

Meta pobotu. JlocmimKeHHS MOXKINBOCTI Ta YMOB
BUKOPDHCTaHHS  IITYYHHX  HEHPOHHUX  MeEpex I
BU3HAYCHHS TeHepyBaHHS eJICKTpOEHEepril
(OTOCIEKTPUYHUMH CTAHIIISIMH.

Bukaax ocuHoBHoro marepiamy. Ockinbku BJIE
CTalOTh BCE OUIBII MOMYJISPHUMH y PO3BUTKY CBITOBOi
€HEepPreTUKH, TIJBUIICHHS TOYHOCTI HPOTHO3YBaHHS
reHepyBaHHs BJIE € KpuTWyHUM I8 T[JIaHYBaHHS,
KepyBaHHS MapaMeTpaMH pEeXHMIB Ta eKCIUTyaTarii
eneprocucteM [12]. OnmHak 1e € CKIAAHUM 3aBIAHHIM
Yyepe3 HEMOCTIMHMN 1 XaOTWYHHMH XapakTep MaHUX, II0
xapakTepu3yioTs poboty BJIE. Ha ceoromui po3pobieno
pi3HI METOIM, BKJIFOYarOuYM (hi3UuHI MOJEIN, CTATHCTHYHI
METOIM, METOJIU IITYYHOTO 1HTEIEKTY Ta IXHI riopuan s
MiBUIEHHST TOYHOCTI nporHo3yBanHs BJIE. 3okpema, B
[13] aBTOpamMu JOCHITKEHO aKTYalbHICTh BHKOPHCTAHHS
Deep Learning, $K TEpCHEKTHBHOTO  MAIIWHHOTO
HaBYaHHS, IO 3JaTHE BHSIBIATH BIIACTHBI HEJIHIHHI
0COOJIMBOCTI Ta IHBapiaHTHICTh CTPYKTYpH nanux [13].

BuxopucranHs mtydyHux HelipoHHHX Mepex (LLTHM)
JUIS BU3HAYEHHsI COHSYHOTO BHIIPOMIHIOBaHHS JIETAJIBHO
ommcaHo B poboti [14]. ¥V miit poboti mpencraBieHa
MOJIENb JJIsI TPOTHO3YBAaHHS IOTOJMHHUX JAHUX IIPO
COHSIYHE BUIIPOMIHIOBAHHS 3 BUKOPHCTaHHIM
cepeHboI000BOrO0  3HAYEHHS  COHSYHOI  pajiari.
3anponoHoBaHa MOJENH SBISE COOOI0  y3arajJbHEHY
perpeciiiny IIIHM, sika mMae Tpu BXOIM, a camMe CEPEIHE
II0JICHHE COHSYHE BUIPOMIHIOBAHHS, TOJMHHHH KyT Ta
TOJIMHHUI KYT 3aX0Jly COHI. BuXimHuil map mMae oIuH
By30JI, SIKHH € CEepeJHbOI0 TOJHMHHOI COHSYHOIO
pamiamiero. HaBwanHs Ta po3poOKka 3ampoOIOHOBAHOI
MOJeNi BHKOHYIOTBECS 3a gomomororo MATLAB Ta
BuOipkn 43 800 HaOOpiB AaHWUX MOTOJUHHOI TI00aTHHOT
COHSUHOI  paxiamii.  Pesynpratm  mMOKasylTh, IO
3alpONIOHOBAaHA  MOJENb ~ Ma€  Kpally  TOYHICTb
MIPOTHO3YBAaHHS TOPIBHSHO 3 JESIKMMH EMITIIPUYHUMHU Ta
CTaTUCTUYHUMHU MOJEISIMU. Y LOMY JIOCHIJDKEHHI JUIs
OLIIHKHA SIKOCTI 3aMpONOHOBAHOL Mozei
BUKOPHCTOBYIOTHCS TaKi CTaTUCTUYHI XapaKTEPUCTHKH:
cepenHe aOcorOTHE 3Ha4YeHHs moxuOku (Mean Absolute
Percentage Error, MAPE) Ta cepenHbOKBaIpaTHvHA
moxuOka. Ili 3HAYeHHS [UIss 3aIPOIOHOBAHOI MO
cranoBiate 11,8 % Tta —3,1 % BigmosigHo. Jlo HemOMIKiB
JaHoi MoJieNli MOJYKHA BiJHECTH MoTpedy y (opMyBaHHI
BEJIMKOI BHOIPKM JIOCTOBIPHHMX JaHHX, SIKI OTpHUMaHi
IIIXOM HAKOTMYCHHS MPOTATOM 5 pOKIB, Ta, 3BICHO,
HasIBHOCTI METEOIOCTY Ha AOCIIKYBaHil cTaHLil.

Buxopucranas i TOPIBHSHHSA  PE3yINIbTATiB
nporHo3yBaHHs reHepyBanHs BJIE 3 BukopucTaHHsIM
TPbOX HAWNOMYIAPHIMIMX TEXHIK MPEACTABICHO B
0araThoX JiTEpaTYpHHX [PKEpenax, 30KpeMa MoBa e mpo
Artificial Neural Network — mryuni HeWpoHHI Mepexi
(IIHM), Genetic algorithm fused with artificial neural
network — FreHeTHYHUI AITOPUTM 31 LITYYHOIO HEHPOHHOIO
mepexxeto 1 Adaptive Neuro-fuzzy inference system —
AnantuBHa HEHpO-HEYITKAa cucTema BuBencHHs [15-17].
ABTOpH cTaTelf BUKOPUCTOBYIOTh iX Ui MPOTHO3YBAaHHS
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reaepyBanast BEC [15-17] Ta ®EC [18, 19] B 3aiex)HOCTI
Bil 3MIHM  MeTeopoJIOTiuHUX  mapameTpiB  [20],
CHOXKMBAHHS 3apsIIHUMHU CTaHIISIMU JUTSI JIEKTPOMOOIITIB,
mo kuBiAThes Bin DEC [21]. Le cBimuuTth 1po
aKTYaJIbHICTh ~ BHUKOPHCTaHHS  JAHOTO  HAMNPSMKY
MIPOTHO3yBaHHA. SIKIO HEMae METeOonocTa Ha JIOKamii i
motpiOHO  BU3HauuTH TeHepyBaHHs BJIE  MoxHa
CKOPHCTaTUCh  OHJIAWH-CepBiCaMM  JJIsl  BU3HAYCHHS
PETPOCTIEKTUBHUX TTOTOAMHHHUX METEOPOJIOTIHHUX
napameTpis. 1t popMyBaHHS 0a3u TaHUX TPU CTBOPEHHI
i maByanHi [IIHM wMoOXHa BHKOpHCTaTH pO3POOICHY
European Commission miarpopmy — Photovoltaic
Geographical Information System (PVGIS) [22]. [Tyist Toro
11100 BUKOPHUCTATH 1Ieli CepBic MOTPIOHO 3HATH KOOPIMHATH
(Latitude/Longitude), Tunm mnaHenei, HOTYXHICTb, IO
doToeneKTpUUHUNH  MOJYJb MOXE TIeHepyBaTH 3a
CTaH/JApPTHUX YMOB, BCTAHOBIICHY IOTYXXHICTh CTaHIII,
BTpaTH CHUCTEMH CTaHIii y Bimcotkax (puc.4). Peampna
BCTAHOBJIEHA MOTYKHICTh 3apa3 JUTSE OEC
«exuniBcpka-2» 4-5 gepra cknanmae 1 045,44 kBrT.

SIKmo HeBioMa BCTaHOBIICHA TOTYXKHICTH CTaHIIIi,
MOXHA CKOPUCTATHCh (pOpMyIToro:

Pop = S, + E/100 (1)
ne E — edextuBHICTS COHIIHUX MOIyTiB (15,9 %);
Sy — cyMapHa IuIoia BCTAHOBJICHUX TTaHeeH
Sy =1 " Syo (2)

e N — KUTBKICTh BCTAHOBIICHHWX IaHENeH (HAINpHKIIA,
g OEC «llexuniBcbka-2» 4-5 gepra n = 4356);

Swo — mioma oHiel HOTOCNEKTPUIHOT MaHemi (st
OEC «llexuniBcbka-2» 4-5 uepra Syo = 1,6635).

Jani Ha mpeaCTaBICHOMY CepBiCi JOCTYNHI JuIst
KOoHKpeTHOi Jokanii 3 2005 mo 2016 poxy. dparmeHT
orpumanoi inpopmauii 3 PVGIS nasenennii B Tadmn. 1 s
13 yumust 2014 Ta 2015 pokiB. AHaii3 HEHOPMOBAHHX
CYITyTHUKOBUX IaHWX, SKi BpaxoBaHI TpH BU3HAUYCHI
TeHepyBaHHsA, (pparMeHT SKUX HaBeleHWil B TaOum. 1, maB
MOXJIUBICTh BCTAHOBHTH 3aKOHOMIPHOCTI 1X 3MiHH.
Hampuxman, mapamerp H_sSun (BucoTa COHIISI) YMOBHO
BBAYKAETHCS CTAIIMM 1 10r0 3HAYCHHS TOBTOPIOETHCS 3 POKY
B pIK ab0 Mae HE3HAYHE BIAXHWICHHS, TOMY MOXKE

BUKOPHCTOBYBATHCH SIK 1HIMKATOP TFOAMHH 1 HOro MOXKHA
YMOBHO BBa)XKaTH BIJIOMHUM Harepe, TOOTO BU3HAYEHUM 32
EeMITIPUIHAMH (HOPMYITAMH 1 TAKUM, IO 3MIHIOETHCS TUTHKH
ITi]] BIUTMBOM TIEBHUX acTPO(Di3NIHUX 3aKOHOMIPHOCTEH.
[ITomo TemriepaTypu Ha BUCOTi 2 M Ta BITPY Ha BHCOTI
10 M, TO 1i METeOpoJIOTIUHI AaHi € BIJOMHMH, OCKIJIBKH
BOHM NOTPiOHI HE JINIIe JyIsl POrHo3yBaHHs podbotn BJIE,

a W TakoKX B  CUIBCBKOMY  TOCIIOJAapCTBI  Ta
aBiarepeBe3eHHsAX. oMy HalOLIBII — NPOOJIIEMHUMHU
BBA)KAIOTHCS JaHi, OB’ s13aHi 3 COHSIYHUM

BUIIPOMIHIOBAHHSIM, OCKIUJIBKHM IO BEJIMYMHY HalBakue
Bru3HAYNTH. CyNyTHHKOBI JaHI MOXYTh MaTH ITOXHOKY,
BCTaHOBJICHHSI METEOIIOCTIB, a caMe SIKICHUX MIPOMETPIB, €
BapTICHOIO TIpoIleayporo. Bimomi 3apa3 mporpamMHi 3acoou
(MeteoNorm, SolarGis) 3MOXyTh HaJaBaTH TPOTHO3HI
JaHl 3a TeBHI KOMITH 1 TaKOXX HE TapaHTYIOTh SAKICTh
MIPOTHO3Y.

gggg;f‘:fff.fifﬁfL'Z_QLE:
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Pucynok 4 — BikoHHa 3acTaBKa cepBicy AJIsl OTPUMAaHHS
MOTOAMHHKUX MeTeoposioriuaux nanux PVGIS (a) Ta npukian
OTpPUMaHHX JaHuX (6)

Tabmuiyt 1 — Oparment orpumanoi indopmarii 3 PVGIS

13.07.2014 13.07.2015
Obcsar Obcsar
Yac P G Gaa) Gri) |H_sun| Tam |WSiom| Yac reH-ist Goi) | Gag | Gri) |H_sun| Tem [WSiom
4:10 5,81 0 17,88 | 0,22 15,7 | 154 | 3,14 | 4:10 | 5,85 0 17,88 | 0,22 | 15,7 | 14,27 | 1,66
5:10 | 143,68 | 26,46 | 176,53 | 2,59 | 25,37 | 15,92 | 3,62 | 5:10 | 153,31 | 37,69 [180,11| 2,8 |2537 16,78 | 1,9
6:10 | 139,39 3,85 | 192,12 | 2,43 | 35,18 [ 16,44 | 4,1 | 6:10 | 39,89 0 68,7 | 0,85 35,18 | 19,28 | 2,15
7:10 | 214,86 | 16,72 | 276,79 | 3,62 | 44,73 | 17,69 | 4,03 | 7:10 | 112,7 0 [164,69| 2,05 | 44,73 | 19,72 | 3,03
8:10 | 196,43 3,28 | 268,42 | 3,37 | 53,37 | 18,93 | 3,97 | 8:10 | 140,28 0 [200,45| 2,49 |53,37 20,16 | 3,92
9:10 197 1,12 | 272,99 | 3,41 | 59,97 | 20,18 | 3,9 [ 9:10 | 217,95 | 4,46 [296,75| 3,73 [59,97 | 20,6 | 4,8
10:10 | 424,2 | 149,54 | 429,26 | 6,72 | 62,78 | 20,88 | 3,83 |10:10]| 94,84 0 [141,16] 1,76 62,78 | 19,46 | 3,91
11:10 | 591,97 | 472,97 | 345,93 | 8,85 60,6 | 21,58 | 3,75 |11:10| 217,66 | 4,47 |294,87| 3,71 | 60,6 | 18,31 | 3,02
12:10 | 454,89 | 247,74 | 376,91 | 7,08 | 54,39 | 22,28 | 3,67 |12:10| 91,95 0 [13646] 1,7 [5439 17,17 | 2,12
13:10 | 340,4 | 132,69 | 33542 | 5,52 | 45,93 | 22,41 | 3,17 |13:10] 102,91 0 [150,57] 1,87 [45,9316,95]| 1,76
14:10 | 295,71 | 149,25 | 260,16 | 4,94 | 36,45 | 22,53 | 2,68 |14:10| 30,09 0 54,58 | 0,68 |36,45]16,72 | 1,39
15:10 | 234,76 234 107,41 | 4,66 | 26,65 | 22,66 | 2,18 |15:10| 43,89 0 7341 | 091 |26,65| 16,5 | 1,02
16:10 | 7822 | 69,82 | 7541 | 2,68 | 16,95 | 22,11 | 1,89 |16:10| 49,17 | 0,51 | 79,92 | 1,01 | 16,95 | 159 | 1,12
17:10 | 21,65 0 4342 | 0,56 | 7.69 |21,55] 1,61 |17:10] 17,99 | 0 |37,09| 0,48 | 7,69 | 15,31 | 1,22
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Jis  SKICHOTO TIPOTHO3YBaHHS i3 3aJ0BLIBHOIO
TOYHICTIO IOTPIOHO HAKOTIMYUTH JaHi X04a 0 3a pik poOOTH
METEONOCTy, 00 OTpUMAaTH 1 MpoaHaJi3yBaTH IEBHY
BUOIpKY naHuX. ToMy 3 METOIO BU3HAYCHHS T'€HEPYBaHHS
BJIE B 3amaHmii MOMEHT 4acy MOTPIOHO CIIPOTHO3yBaTH
coHsyHe BHIpoMiHiOBaHHA. [loOymoBano IIIHM, ne
BXITHUIMH JIaHUMH € TEMIIepaTypa, BHCOTAa COHII,
IIBHJIKICTh BITpY. Jnst MOKpAIIeHHS  SIKOCTI
MIPOTHO3YBaHHS, MOKHA 301TbIIYBATH KUTBKICTH BXiTHHX
JAaHWUX, KITBKICTh HEHPOHIB, KITBKICTH mapiB (TIIHOHMHY)
IIHM, mnini6paru ontuMansHy mMonens LITHM. Ha sikicts
HAaBYaHHS MEpEeXi 3HAYHOK MIpOIO BIUIMBAE SIKICTh
BXigHuX fganuxX. CymyTHHKOBI JaHi, sIKi € B HAsIBHOCTI Ha
Oe3kolTOBHUX cepBicax, Hampukiaan PVGIS, natots
MIOTO/IMHHI 3HAYSHHS COHSYHOTO BUIPOMIHIOBAHHSI.

BuznaueHHst reHepyBaHHsA BJE 3
BHKOPHCTAHHAM MOYJISA Neural Networks
NMPOrpaMHOro KOMILJIEKCY MATLAB. Jost

MIPOTHO3YBAHHS T'€HEPYBAaHH BUKOPUCTAHO MOy hntool
ta Anfis MATLAB. Ane oTpumaHi pe3ynbTaTd MO>KHA
BUKOPUCTOBYBATHU ISl OPIEHTOBHOI OIIIHKH €(heKTHBHOCTI
podotu @DEC, mnpore BOHH € HE33JOBIIBHUMHU IS
ONEepaTUBHOIO OaJaHCYBaHHS CUCTEMH.

ToMy B poOOTI IOCHIIKEHO CHOCOOM MOKpAIECHHS
SIKOCTI HaBYaHHS MEpexi (3MEHIIEHHs MOXHUOKN HaBYaHHS
RMSE), 3o0kpema, sik Oyno pexkomeHaoBaHo B [23],
301IBILIEHO KUIBKICTh €MOX HABYaHHS MEpei, KUIBKICTh
BXiIHUX JIaHWX, 3MiHEHO (YHKII{ MPHHAISKHOCTI Ta
MeToau (hOpMyBaHHS (QYHKIIIH PHUHATIECKHOCTI.

[IpoanamizyBaBmm mani 3a 2013-2015 poxum mms
Micre posramryBanHsi OEC «lexnHiBChKa-2» 4-5 wepra,
chopMoBaHO HaBUaNbHy BUOIpKYy A ctBopeHHs ITHM.
JIst  1pOro  BUKOPHUCTAHO  IPOTPAMHMH  KOMIUIEKC
MATLAB, a came MOAynb Ui CTBOPEHHS IUTYyYHHX
Heiiponnnx mepex — Neural Networks Toolbox. [lo
CKJIaJly aKkeTy BXOJMTh Olmbine 160 pisHux QyHKUii, 1o
JIAf0Th MOJKJIMBICTb CTBOPIOBATH, HABUATH 1 JIOCIIJDKYBATH
HelpoHHi Mepexi [24, 25].

IIpn ¢dopmyBaHHI BHUOIPKM HaBYAIBHUX JaHUX
Opanuce 10 yBaru TUTHKH Ti MOTOIUHHI AaHi, KOJIH CTAHIISA
TeHepy€e eJeKTPOSHEPTil0 — BUXIJ: TOTOJUHHE 3HAYCHHS
reHepyBaHHs enekrpoeneprii BJIE kBt ros; BXin:

e Gp (i): comsunHe (mpsMe) ONIPOMIHCHHS Ha
noxuiiil nuomuHi (B1/M2);

° Gy ) nudy3He ONMPOMIHCHHS HAa MOXKJIIH
mwiomuni (B1/m?);
e Gr () BigOMTE ONPOMIHEHHS Ha MOXMJIIH

mwiomuni (Br/m?);

e H sun: Bucota conus (Tpagycu);

e  Tyn Temmeparypa MOBITpS Ha BHUCOTI 2 M
(rpamycu Lenbcis);

e  WSom: 3arampHa MBHIKICTH BITPY Ha BHCOTI
10 M (Mm/c).

Ha puc. 5 i 6 mokxa3aHO HaNaIITyBaHHS 3aBAHTAXKCHHS
JTAaHWX, HAJIAIITYBaHHSI MEpeXi, BHOIp METOLy HAaBYaHHS Ta
OLIHKM  SIKOCTI  HABYaHHSA, pPE3yJbTaTH  HaBYAHHA
BiAMOBIHO. Pe3ynbratn HaByaHHs MOOYA0BAHOI MITYYHOT
HEeWpOHHOT Mepexi /Il HEHOPMali30BaHOI BUOIPKY JITaHHX
II0Ka3aHO Ha puc. 7.

A Heural MetoestkDta Manager (nntecl) - o =
B tnput Dot B Hetwers A Oukpin Dats:
i [resioymivia ] Teskyrietia_outputs
@ Target Dt x Eere Data:
Gen Tsekeyrasia_error
) input Delay States 3 Layer Delay Setes
S imperte. || T New. | | B0 Gpen S bpen. | M Phedp Q) Close

Pucynok 5 — Bikonna 3acraBka Neural Networks Toolbox st
KepyBaHHS MEPEKEI0 1 TaHUMHU

T Netwoek Tsskynnske o *
View [Tréin| Simulate Adapt Reiniakize Weights View/Edit Weights

Trsirang Infa. Training Parsmeters
Training Data

Tralning Reslrs

Inputs. mi A
Targets. Gen w

Teekynevaks_utpuls
Toekyniveka_errces
Tarkynivsia

) Tram Netweark
a

I Network: Tsekynivska - [m] X
View Train Simulate Adapt Reinitialize Weights View/Edit Weights
Training Info Training Parameters
showWindow true mu 0.001
showCommandLine false mu_dec 0.1
show 25 mu_ine 10
epochs 2000 mu_max 10000000000
time Inf
goal ]
min_grad 1e-07
max_fail []

) Train Network

Pucynok 6 — Bikonna 3actaBka Neural Networks Toolbox st
HaJIAIITYBaHHA HABYAHHS MEPEXKi: a — BHOIp JaHUX BXOJIB Ta
BUXOJly; 6 — BBE/ICHHS TTapaMeTpiB HABYAHHS

Jliss moKparleHHs SKOCTI HaBYAaHHS MEpeki Oyia
BUKOHaHa HOpMaJi3allis HaBYAIbLHOT BUOIPKHM LUISIXOM
BiJIHIMaHHSI CEPEAHBOPIYHOTO 3HAYEHHS Ta JIJICHHSIM Ha
MaKCHMaJllbHEe piuHEe 3HAYCHHS KOXKHOTO MOTOJWHHOTO
3HAUEHHS 3 HEHYJIbOBHM I'€HEPYBaHHSIM B paMKax OJJHOTO
poky. PesymnbraTn HaBUaHHS MEpeXi Iicis HOpMaizaril
MaHWX ToKazaHi Ha puc. 8. OIiHKAa SKOCTI HaBYaHHS
Mepexi 3[iCHIOBaJach 3a CyMapHOIO KBaJpaTUYHOIO
nmoxubkoro (Sum Squared Error — SSE):

SSE = Z(xi —%)? 3)
i=1

€ X — IOTOYHE 3HAYCHHS;
X — cepellHE 3HAUCHHS;
N — KUIBKICTH CIIOCTEPE)KEHD;
i — HOMEp CIIOCTEPEIKCHHSI.
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Pucynok 7 — Pe3ynbpraTn HaB4aHHS 1100Y10BAaHOT IITYYHOT
HEWPOHHOT MepesKi U1l HCHOPMalli30BaHOT BUOIPKHY JTaHUX: d —
CTBOpEHA Mepexa; 6 — cepeIHbOKBaApaTudHa noxuoka (Mean

Squared Error — MSE)

Sum Bquared Exroe (ssa)

Bt Valuatinn Pordr mamcr s 1088428 i ek 1721

Plons g K {mm

et

0

Pucynok 8 — MSE Ta SSE naBuanns nodynosanoi LIHM mmst
HOpMaJti3oBanux nanux: a — SSE; 6 — MSE

A taxoxx MSE:

n

1
MSE = HZ(XL' - fi)z (4)

i=1

g€ X — oTpuMaHe 3HaueHHs (CIIPOrHO30BAHE).

SIKIO0 HEe MOXKJIMBO BUKOPHCTATH BEJIHMKY BHOIPKY
nannx, To IIITHM moxHa HaB4aTH i Mo HOpMali30BaHiii
BUOIpII JaHUX OTPUMAHUX 3a 2 POKH, IO TEK IOKA3aIo
3aI0BUTBHUH pe3ysbTaT (puc. 9).

Bt Validasion Perfarmance by 5167386 a4 cpock 217

i
frjé

Mioss Symared Krves (s

T

Pucynok 9 — MSE naBuanns nobymosanoi IITHM st
HOPMaJTi30BaHMX JTAaHUX

st Toro, mo6 MoxkHa OyJ0 iHTErpyBaTH CTBOPEHY
IIHM B mporpamuuii Moaynabs Simulink 3 mojanbmmm
BUKOPDHCTaHHSM JUI aBTOMAaTUYHOTO HaJallTyBaHHS,
HalpHKJaJg, aBTOMAaTHYHUX PETYJIATOPIB Ta opraHizamii
CHCTeM KepyBaHHS BHUKOPHUCTaHO KoMaHay gensim. 3i
CTBOPEHOT ~ MEpEeKEI0  MOXKHAa  IMPOBOJUTH  Pi3HI
eKCIIEpUMEHTH, MOXJIUBI B  cepemoBumli  Simulink
(puc. 10); B3arami, 3a JOMOMOTOI0 KOMaHIM gensim
3MIHCHIOETBCS IHTETpamis CTBOPEHHX HEHWpPOMEpex B
OIIOK-[iarpaMM I[FOTO MAKeTa 3 BUKOPHUCTAHHSAM HasBHUX
IIPA [BOMY IHCTPYMEHTIB MOJEIIOBAHHS PI3HUX CHCTEM
(HanpuKIaa, MOXIMBO BOY/IOBYBaHHS HEHPOMEPEKEBOTO
peryiiaTropa B CHCTEMY YINpPABIIHHSA 1 MOJCTIOBAHHS
OCTaHHBOT 1 T. 1.).

[ITHM ©Oyna naBueHa 3a manumu 2014 Ta 2015 pp, Ta
nepeBipeHa 3a ganumu 2016 poxy, BiTHOCHAa TOXHOKa
BU3HAYEHHS reHepyBaHHs 1,5 %.

Mersoponariusi enrussi dartopu

0 -3 g O
Input  Process input 1 Layer 1 af1}
Layar 2
O i
af1} Process Output 1 Output
6

Pucynok 10 — CrBopena LIHM B Simulink: a — Burnsaa HIHM;
6 — ctpykrypa LLIHM

BucHoBku. B Ykpaini crocrepiraroTbes mpo0ieMu
OaaHCyBaHHS B CJICKTPOCHEPreTHUHUX cucTemax. llei
JMcOaJaHc TMOTY)XKHOCTI, CIPUYMHEHUIH 301UIbIICHHSIM
kinpkocti BEC 1 ®EC. Takox npobnemn OajaHCyBaHHS
MOTYXKHOCTI,  CIIPUYMHEHI  HEJOCTaTHIM  0Ocsirom
MaHEBpEHOi TMOTYXXHOCTI st OamaHcyBaHHA. Taka
CUTyaIlisl B EIIEKTPUYHUX Mepekax Ha T TEeHICHIIN
MIOPigHOTO 30iNBIIEHHS BCTAHOBICHOI TOTYXHOCTI Ta
reHepyBaHHs enekrpoeHeprii BJIE cTaBUTH HOBI BHKIUKH
Ta 3a1adi.
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Jnst ykpaiHChKO1 €HepreTHKu mpobiema € OiibI
aKTyaJbHOIO, OCKINbKH 3 | ciung 2021 p. Oyxe mpuitHATO
MIOCTAaHOBY TPO (hiHAHCOBY BiIMOBIJANBHICT 3a HeOamaHC
MOTY>KHOCTI B €IIeKTPOCHEePTreTHUHII CHCTEMI.
EnepromnocrauanbHi KOMTIIaHii, SIK1 TeHEpYIOTh
eneKkTpoeHepriro 3a gomomororo BJIE, OymyTe mmatuth
¢inancoBuil mTpad 3a HeOaNTaHC eIEKTPOCHEprii. Y mux
YMOBax aKTyali3yeTbcs IpodiieMa aHalli3y HeCcTaOlIbHOCTI
reHepyBaHHs einekrpoeHeprii BJIE mpm  kepyBaHHI
rapamMeTpamu HOPMaJIbHUX PEKUMIB pobotn
€JIEKTPOEHEPreTUUHUX cucteM [9].

[IporHo3yBaHHsI BHPOOHHIITBA EJNEKTPOCHEPril 3
MIHIMQJIBHOIO IOXUOKOK [UId MiHIMIZawil MOMXKIUBOL
KOMIICHCAIIIT 32 HETOYHI IPOTHO3HI J1aH] € HEOOX1THUM JIJIst
BracHukie ®EC, BEC Ta MiHi TigpoenekTpocTaHIii.
[IporHo3dyBaHHs cCTa€ KIIOYOBUM IHCTPYMEHTOM JUIS
ekoHoMiuHO edekTuBHOI iHTerpamnii BJIE, Takux sik BEC,
CEC, Mam TigpoeneKTpOoCTaHIii, y MiKpo-, JIOKaIbHI,
peTioHaJbHI Ta HalliOHANBHI eHepreTwdHi cucteMu. Ciifn
TaKOX 3a3HAYHUTH, IO HABITH 3aBISIKU BENHKIH KITBKOCTI
MPOTPaMHOTO  3a0e3Ne4eHHs Ta  aJrOpUTMiB, IO
O3BOJISIFOTH  ()OPMYBATH TPOTHO3HI JaHi, MHUTaHHS
HaJIIHOrO Ta TOYHOTO MPOTHO3yBaHHS BCE IIE BHMarae
pEeTeJIbHOr0  BUBYEHHS Ta  JOCHIJUKEHHS, OCKUIBKH
MOCTifiHA 3MiHAa TOTOJM 3HAYHO YCKIAJHIOE TPOIEC
nporHo3yBanHa.  Bukopucramna IIIHM  nosBonse
YaCTKOBO BUPIIINTH 33/1a4y BU3HAYCHHS TeHEPYBaHH:L.
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