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Moaudikauis cTrpykrtypu Mmogedi Ioma B Mik-
rajaysesomy anafizi / M.M. Kynuk // IIpobnemu
3aranpHOi eHepretuku. — 2020. — Bum. 3(62). —
C. 6—21.

Hiroua monens [oma 0a3yeTbcss Ha BHKOPHCTaHHI
MPOTHO3HUX JaHWUX JoAaHoi BaprocTi. IIporHosu
BaJIOBOTO BHYTPIIIHBOTO MPOAYKTY Ta JOAAHOI Bap-
TOCTI JIABHO 1 PETYISIPHO PO3POOISIIOTHCS PI3HUMH
HAI[IOHAJbHUMH Ta MIDKHAPOJAHUMH CKOHOMIYHHMU
Ta (PIHAHCOBUMU CTPYKTYpaMH, BKITFOUAIOUH JICpKaB-
Hi. MeToau Ta TOYHICTh TAKMX MPOTHO3IB € BHIIOTO
piBHSI MOPIBHSIHO 3 MPOTHO3aMH KiHIIEBOTO CHOXKU-
BaHHS, Ha AKUX 0a3yeThcst Mozeib JIeonTheBa. Tomy
3 €KOHOMETPHYHOI TOYKH 30py TOYHICTH MPOTHO3IB
BUIYCKIB, 3pOOJICHHX 3a JOMOMOror mozeni loma,
MOBHHHA OyTH IIOHAHMEHIIIE HE TipIIo0, HiX Ta, 10
3a0e3Meuy€eThCs KJIaCHYHO MOJIEIT0 JICOHThEBA.
MonudikoBana mozaens [oma hopmanbHO Biapi3HS-
€TBCS BiJ MOro Air04oi MOeNi HasgBHICTIO HOBOI Ma-
Tpuii. OmHAK 1 BIIMIHHICTE € JIUIIE CTPYKTYPHOIO
0COOJIHMBICTIO, 2 B MaTeMaTHYHOMY IUTaHi 3a3HaueHi
MOJIEJTi € TOTOKHUMH.

Pazom 3 TuM monugikoBaHa moxeb [orra € Oibi
NpUBaOIMBOI0 1 TIEPCIIEKTUBHOIO MOPIBHIHO 3 -
10400 Yepe3 HACTYIMHI YAHHHUKHA. Y Hili BUKOPHUCTO-
BYETBCS OJJHA MATPHIIS 3aMiCTh JIBOX, K1 (PirypyroTsb
y nirodiit Mozeni. MoaudikoBaHa MOJIEb Ma€ CTPYK-
Typy (Ha BIIMIHY BiJI AiF04O01), aHAJIOT1YHY CTPYKTYpi
kjacuuHoi Mojeni JIeoHTheBa. 3aBISKU IIBOMY MO-
nugikoBaHa MOJIEITb € OUIBII 3PO3yMUIO0 1 3pYYHOI0
B KOPUCTYBaHHI. AJle HAfOIbII BOXKJIMBUM € TE, IO
BUKOPUCTAHHS HOBOI MaTpPHIll CYTTEBO PO3LIUPIOE
MOXXJTUBOCTI TEOPETUYHHUX JOCHTIDKEHb y MEXKax
CTPYKTYp input-output.

3aBnsku MoOy0B1 HOBOI MaTpHIli y MomudikoBaHil MO-
neni [oma Oy BUSIBJICHI HOBI 3aJIKHOCTI MiXK BEKTO-
paMu KiHIIEBOTO CIIOKUBAHHS Ta JOJaHOI BAPTOCTI, sKi
MOXYTh OyTH e(pEeKTHBHO BHKOPHCTaHI IpU OaJNaHCy-
BaHHI CHCTEMH MaTpullb input-output. Bcranosmieno ta-
KOJXK, 1110 BIJITIOBITHI MaTpHIll KiiackuuHol Mozeni JIeoH-
TheBa Ta Moau(dikoBaHoi Mosieni [o1iia monapHo MaroTh
1JICHTUYHI JIIarOHAIbHI €JIEMEHTH, 1110 € KOPUCHUM TIPU
PI3HOMAHITHUX aHATITHYHUX JTOCIIHKSHHSX.

Kniouoesi cnoea: mogudikoBana moneib [orma,
input-output, Monenb JIeoHThEBA, 10JaHA BaPTICTh,
KIHIIEBE CIIOKUBAHHA.

YK 004.942:620.9

OcobsmBocTi 3acTocyBaHHsA BapTicHOi ¢opmu
MoJesi MiXKNPOAYKTOBOro 0ajaHcy A0 BH3Ha-
YeHHs 00CSAroBHUX i HIHOBMX MOKA3HUKIB Po3-

BUTKY €HepPreTMYHOro0 CeKTopa Ta iHIIUX TaJjy-
3eii exoHoMmiku kpainu / M.I. Kamrin, T.P. binan,
B.M. Makapos, M.O. Ilepos // IIpobmemu 3araasHOT
enepretukn. — 2020. — Bum. 3(62). — C. 22—29.

Jledopmartist iHOBOI CHCTEMH depe3 3aBUIICHHS ITiH
Ha €HEPTeTUYHI peCypCH, CHPOBHHY 1 Marepiaiii mpu-
3BeJa 10 HEOOTPYHTOBAHOTO 30POKIAHHS TPOILYKITIT
B €KOHOMIIIi KpaiHH, 3HIKCHHS KOHKYPEHTOCTIPOMOXK-
HOCTI, 3MCHINICHHS TIONUTY 1, SIK HACIIIOK, 11 BHITyC-
Ky. 3a3HadeHi GaKkTOpH 3yMOBHIIN 3POCTAHHS TTHTOMOT
Bard MPOMDKHOTO CIIOKHBAHHS ¥ CTPYKTYPl BHITYCKY
1 € OOHUMH 3 TOJIOBHHUX NPUIMH HHU3BKOI PEHTAOECIIH-
HOCTI BUPOOHHUIITBA, KPHU3H 30yTy Ta HApPOIIECHHS 3a-
OOPTroBaHOCTEH MK BITYU3HSIHUMH I APHEMCTBAMH.
Y 1bOMy KOHTEKCTI METOIO CTaTTi € IOCIiIKECHHS
MOMKJIMBOCTI 3aCTOCYBaHHS MaKpPOCKOHOMIYHHX TIO-
Ka3HHKIB PO3BUTKY €KOHOMIKH JO BHPIIICHHS 3amadi
BH3HAYCHHS OOCSTIB BHITYCKY y HaTypajabHOMY BHU-
pasi, a TakoXX PIBHOBAXHHX IIIH B YMOBAaX OOMEKEHOT
iHdOpMaIii MO0 MPOTHO3iB KiHIIEBOTO CIIOKUBAHHS,
pO3poOKa OMTUMIZAMIMHOT MOMEN MIXIPOTYKTOBOTO
OayaHCy, IpHU3HAYEHOT IS aHaJTi3y 3MiH OOCSTIB 1 IiH
E€KOHOMIYHOI CHCTEMH JIMIIE 32 BAPTICHUMH TTOKa3HU-
KaMH 11 PO3BHUTKY, 30KpeMa CTPYKTYpPOIO Ta 00CsTraMu
BaJIOBOI TOJTaHOI BApTOCTI.

3 METOI0 BHUKOPHUCTaHHS MaKpOSCKOHOMIYHUX IOKa3-
HUKIB PO3BUTKY €KOHOMIKH TIPH MOOYIOBI MEPCICK-
THBHOTO TAJMBHO-EHEPTETUIHOTO OaTaHCy 32 YMOBH
BIICYTHOCTI iH(OpMAIlii OO0 KiHIIEBOTO CIIOKHBAH-
HS 3allpOIIOHOBAHO CHUCTEMY yMOB OITHMIi3aIliiHOT
MOJIEi, 10 BUKOPHCTOBYE BaJIOBY JIOIAaHY BapTiCTh
raixyseu s popMyBaHHS 0OMEXEHb Ha 00CATH BHU-
ITyCKy BUPOOHHKIB Y Qi3HIHUX OTUHHUIIIX BEMIpPY iX
ponaykTiB. L[i YMOBH BHKOPHCTOBYIOTH TPEICTaB-
JIEHHS TICUCTEM PO3IOAUTY BHUITYCKIB i BUTPAT MO-
JeTi MDKITPOAYKTOBOTO OaJlaHCy y BHIVISAII OiTiHIMN-
HO1 (hopMHm 3a 00CsITaMH BUITYCKIB Y HaTypaabHOMY
BHpa3i 1 piBHOBAKHMMH IiHaMH. Ha oCHOBiI Takux
(hopM oOymoBaHO CIIOCIO BU3HAYCHHS BUITYCKIB 1 ITiH
JUTSI BUPIIIICHHS 3a/1a4 MPOTHO3YBaHHS 1 aHATI3y 3MiH
B CKOHOMIIII KpaiH! 3a JaHUMHU MaKpPOTIOKa3HUKIB 1T
PO3BHUTKY, 30KpeMa BaJIOBOIO JOAAHOIO BApTICTIO, B
YMOBaX BIZICYTHOCTI iH(popMaIlii momo KiHIeBOTo T0-
MUTY Ha MPOAYKTH.

3anponoHOBAaHO CTPYKTYPY ONTHMI3AIIHHOI MOmemi
MDKITPOIYKTOBOTO OajiaHCy, 3aCHOBaHOI Ha CHCTEMI
OaJTaHCOBUX PIBHSAHDb PO3MOALTY BUTPAT B Taly3sX
€KOHOMIKH y BapTiCHiH (opMi, 0 BUKOPUCTOBYE TTO-
Ka3HUKH BaJOBOI JOMAHOI BapTOCTI JUTSI BUPIIICHHS
3a/lad MPOTHO3YBaHHS BUITYCKIB MPOAYKTIB y HaTy-
paTpHOMY BUMIpi X 00CATIB 32 ICTOTHHX 3MIH CTPYK-
TypH BaJIOBOTO BHYTPIIITHHOTO TTPOAYKTY.

Knwuoei cnoea MAINBHO-CHEPTETUIHHNA Oa-
JIAHC, MDKITPOXYKTOBHM OajlaHC, MOJEIh, ONTHMI3a-
ITisI, TPOTHO3YBAHHSI, BaJIOBA JI0OIaHa BapTiCTh.
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Moge/roBaHHA CYKYNHOI po60OTH COHAYHOI (poTO-
eJIeKTPHYHOI eJIEKTPOCTAHLII Ta CHCTEMHU aKyMYy-
JI0OBaHHs ejekTpoeHeprii / [.M. Byparuncekui,
T.I1. Hewaesa // [IpoOGnemu 3araibHOI €eHEPreTUKU. —
2020. — Bum. 3(62). — C. 30—36.

BpaxoByroun 3aieKHICTb ITOTYKHOCTI TeHeparlii Ha (o-
TOCJIEKTPHYHHUX COHSYHUX EJIEKTPOCTAHIIISX BiJl PIBHS
IHTEHCHBHOCTI COHSIYHOTO BHIIPOMIHIOBAHHS Ta XMap-
HOCTI, iX po0OTa CTBOPIOE PsiJT TPOOJIEM B €HEPrOCUCTEMI.
'V crarti onucaHo npooiieMy poOOTH TaKUX €JICKTPOCTaH-
11ilf HErapaHTOBAHOT MOTYKHOCTI MPH 1X TapaJiesIbHIN Po-
00Tl y cKIajii 00’ €THaHOT €HEProcUCTeMU YKpaiHH.
OpHuM 13 3aX0/iB cTa0ii3aIlil poOOTH EIeKTPOCTaH-
[iii HerapaHTOBaHOi MOTYXXHOCTI € 3aCTOCYBaHHS
CHCTEM aKyMYJIIOBaHHS €IEKTPUYHOI eHeprii. Y po-
00Ti OMHMCAaHO YMOBH €IEKTPUIHOTO IPUETHAHHS, SKE
3a0e3rneuye MOXKIHMBICTh CYKYITHOI poOOTH CHCTEMH
aKyMYJTIOBaHHS €JEKTPUYHOI eHeprii Ta doroemnek-
TPUYHOT COHSYHOT €JICKTPOCTAHIIII.

VY crarti HaBeJeHO PO3pOOIIEHY MaTeMaTW4yHy MO-
JIeNIb CYKYIHOI po00TH (hOTOCIEKTPUYHOI COHSIYHOT
€JIEKTPOCTAHIIII Ta CHCTEMH aKyMYJIOBaHHS eJIeK-
TPUYHOI eHeprii. Po3misiHyTO 1000BUI pexxuM 3apsi-
mkanHs Big CEC Ta po3pskaHHS aKyMyJsTOpiB B
EHEPrOCHCTEMY 3 METOIO 30epEeIKEHHS HAJTHIIKY BU-
pobiienoi enekrpoeneprii Ha CEC, sika paniiie Brpa-
Yajiach IpU OOMEXKCHHI Ha iIHBEPTOpax depe3 mepe-
BaHTAXCHHS (POTOECIIEKTPUIHOIO MOTYKHICTIO.
Monenb 103BOJISIE BU3HAYUTH KIIIOYOBI MapamMeTpH
HAKOMMYyBaya — MOTYXKHICTh Ta €MHICTb, 3 ypaxy-
BaHHAM (Pi3MKO-TEXHIYHUX OCOOIMBOCTEH pPOOOTH
OarapeifHOT0 HaKONMWYyBaya 111010 e(PeKTUBHOCTI I1e-
PETBOPEHHS, KIJIBKOCTI pOOOYHMX IMKIIIB Ta IIHOMHU
MOXKITUBOTO PO3PS/KAHHS B 3AJIC)KHOCTI BiJl CTPYK-
typu obnagnanust CEC Ta iHTEeHCUBHOCTI COHIYHOTO
BUIIPOMiHIOBaHHSI.

3 BHUKOPUCTAHHAM pPO3pOOJIEHOI MOeNi BHU3HAYEHO
3HAYEHHS MMOTY>KHOCTI, EMHOCTI 3apsi/DKaHHS Ta PO3-
PSIDKaHHS JUTSL TTiH-10HHOT CHCTEMH aKyMYJTIOBaHHS
eJIEKTPUYHOT eHeprii npu ii chineHii podoti 3 CEC
notyxHicTio 10 MBT 3a pi3Hux koedimieHTiB i nepe-
BaHTAXKCHHSI.

VY cTarTi HaBEJCHO PE3yJIbTaTH TEXHIKO-EKOHOMIYHOT
OIIIHKU CYKYITHOI POOOTH (DOTOCIEKTPUIHOT COHSIY-
HOI €JIeKTPOCTAHIIIi Ta JiTiH-I0HHOT CUCTEMH aKyMy-
JIIOBAaHHS €JIeKTPUYHOT eHeprii. Pe3ynbraru nmokaszanu
3pOCTaHHS MOTY)KHOCTI Ta €MHOCTI HAKOIUYyBada
npu 30ibmeHHi koedimieHTa nepeBanTaxenns CEC,
10 MPHU3BOAMTH 10 30UIBIICHHS COOIBapTOCTI €lieK-
TpoeHeprii npu ix crinbHii podoti. BogHodac 3poc-
TaIOTh OOCSTH Ta AKICTh BIIMTYIICHOT EIIEKTPOCHEPT 1.

Knwuoei caoea: mareMaTuuHa Mofeib, CO-
HsYHA (DOTOETIEKTPUYHA EJIEKTPOCTAHIs, CHCTeMa

aKyMYJIIOBaHHsI €JIeKTPHYHOI eHeprii, cobiBapTicTh
CJIEKTPUYHOI eHeprii, eHeprocucTeMa.

VIK 620.9.332.1

Tpueranuuii MeTO MPOrHO3yBaHHSI PiBHIB eHep-
TOCNOKUBAaHHA B €KOHOMIlli 3 ypaxyBaHHSIM pe-
rioHaJILHUX NOTeHUiajiB eHepro3doepe:keHHs /
H.IO. Maiictpenko, O.€. Manspenko, B.B. Top-
cekuit // Tlpobnemu 3aranbHoi eHepreTuku. — 2020. —
Bum. 3(62). — C. 37—45.

Po3BuHYyTO JBOETANHMII METOJ MPOTHO3YBaHHS PiB-
HIiB €HEPrOCIIOKUBAHHS [IITXOM 3aCTOCYBaHHsI HOTO
METOIUYHUX MIIXOIB JUIS TPHOX 1€pApXiYHUX PIBHIB
MoOyI0BM €KOHOMIKH YKpaiHu: KpaiHa, perioHu, BUIH
C€KOHOMIYHOI JisSUTBHOCTI B perioHax. Takwii mijxif
JIO3BOJISIE BUBHAYHUTH TIOMTUT Ha TTaJHMBHO-CHEPTeTHY-
Hi pecypcH Ha perioOHaIbHUX PIBHIX CTPYKTYpYBaHHS
EKOHOMIKH 3 ypaxyBaHHSM 0COONHBOCTEH 1X €KOHO-
MIYHOTO PO3BHTKY. 32 PErioHalbHUMHU MPOTpaMaMH
MiBUIICHHS €HEProe()EeKTUBHOCTI MOMIJIMBO OLITBII
TOYHO OIIIHUTH TOTCHINAIN CHEePro30epeKeHHS Ta
00CsTH 3aMillleHHS Ae(PIIUTHUX BUIIB MaJ1Ba MicIie-
BHUMU BHJAMH.

TpueranHuii METOX IPYHTY€ETHCSI HA YTOUHEHOMY HOP-
MaTUBHOMY METOJIi, III0 BUKOPUCTOBYETHCS Ha TPHOX
iepapXivyHUX PIBHSX 3 ypaxyBaHHAM OLIIHEHUX TOTEH-
iaiB eHepro30epexeHHs Bijl CTPYKTYPHHUX 1 TEXHO-
JIOTIYHUX 3pYIIEHb B eKoHOMIMi. OTprMaHi MPOTHO3H
Y3rO[DKYIOTBCS MiX c000r0 MerozoMm Kynwka naBidi.
[IporHo3 Ha piBHI KpaiHH Y3TOIKYETHCS 13 MPOTHO-
30M CyMapHOTO pETiOHAILHOTO CHEPrOCIIOKWBAHHS.
[To KOXKHOMY pETiOHY Y3TOIKYEThCS MPOTHO3 pErio-
HAJILHOTO €HEPrOCIOKUBAHHS 13 IPOTHO30M CyMapHO-
TO €HEProCIOKMBaHHS Ha PIBHAX BHIIB €KOHOMIYHOI
JUSUTBHOCTI B PETIOHI 3 ypaxyBaHHSM CTPYKTYpPHHX 1
TEXHOJIOTTYHUX 3pYIIeHb. SIKIO y3TO/KEHHSI PiBHIB
CIIOKUBAHHA MDK BHIAMH €KOHOMIYHOI JiSUIBHOCTI 1
PEriOHOM BHECE KOPEKTHBH Y PEriOHAJbHE €HEeproc-
MOKUBAHHS, TO Y3TO/PKCHHSI PiBHSI KPaiHH Ta PETiOHIB
BUKOHY€EThCS BApyTe. ToOTO MpOrHO3yBaHHS 3/1iHCHIO-
€TBCS HA TPHOX PIBHSAX 3 JIBOMa Y3TODKCHHSMH pe-
3yNbTaTiB MPOTHO3YBAHHS €HEPTOCIIOKUBAHHS — MiXK
MEPIIUM 1 APYTUM Ta JIPYTHM 1 TpeTiM piBHsIMU. [Ipu
HEeoOXiTHOCTI KOperyBaHHs IPOTHO3IB JIPYroro piBHS,
Y3TOKEHHS MIXK ITPOTHO3aMH TIEPIIOTO 1 IPYToro piB-
HIB BUKOHYETHCS 1€ pa3. [t y3rofpKeHHs MpOTHO3-
HUX PIICHb BUKOPUCTAHO BEeKTOpHHH MeTon Kynuka.
[MpuBeneHo MeTOAWMKY OOYHCIICHHS! MPOTHO3IB CHEp-
TOCTIOKMBAHHS Ha TPHOX 1€papXiuyHMUX PIBHSX 3 BiIIO-
BiJTHMM Y3TOJIXKEHHSM ITUX IPOTHO3IB.

3a nNpUBEICHOI0 METOUKOIO Ta OLlIHECHUMH 00CATaMU
MOTEHIlIAIB CHEPro30epeIKEHHST Ha PEriOHaIbHHUX
piBHAX ¥ 3a OUTBII BarOMUMH BHJIAMH €KOHOMIYHOI
JISUTBHOCTI y perioHax BHKOHAHO TMPOTHO3 CIOXKH-
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BaHHs TEIJIOBOT eHeprii Ha nepcrekTuBy a0 2040 p. 3
ypaxyBaHHIM OOCSTiB TEXHOJIOTIYHOTO eHepro3oepe-
’KEHHS B peTioHax.

Knwowoei cnoea: MeTon, IONAT, PETiOH, CIIO-
KUBAHHS CHEPrOpPECypCiB, MPOrHO3yBaHHS, BH]] €KO-
HOMIYHOI JiSUTbHOCTI, y3TOJIXKCHHS.

VIIK 620.92

Ouinka edexTUBHOCTI BHUPOOJIEHHS TEIJIOBOI
eHeprii TemIOHACOCHMMM CTAHUISIMM HA OCHOBI
TEMJI0TH HHU3bKOTEMIIEPATYPHUX NiA3eMHUX BOJI
32 METO/H0JIOTi€10 MOBHUX €HEPreTHYHNX BUTPAT /
B.J. Binoxin, B.B. Cranutina // [Ipobnemu 3arainb-
Hoi eHepreTuku. — 2020. — Bum. 3(62). — C. 46—52.

Temmonacocna cranmist (THC) sx mxepeno mocta-
YaHHS TEIUIOBOI CHEPril CUCTEMH IIEHTPATi30BaHOTO
TEIUIONIOCTa4YaHHs PO3IVISINAETBCS SIK  allbTePHATHU-
Ba ONAJIOBAIBFHUM KOTEJBbHSM Ha OpraHiYHOMY Ia-
7Bl (MepeBaKHO Ha MpHUPOAHOMY rasi). OmHuM i3
MEPCIICKTUBHUX HANPSMIB 3aCTOCYBaHHS MOTYKHUX
THC, sikuii CbOTOMIHI aKTUBHO JOCIIKYETHCS, € BH-
KOPHCTAHHSA iX SK CIIOKHMBauiB-peTyJsITOPIB TPH pe-
TYJIIOBaHHI €JIEKTPUYHOTO HABAHTAXKEHHS B €JIEKTPO-
EHEepreTHYHHUX cucTeMax. B cTarTi sk JKepeno HU3b-
kornoreHninHoi Terutotu (JJHT) po3misiHyTO mig3emHi
(apTe3iaHChKi) BOIHM, SKI 3aJIAral0Th Ha HEBEIMKIN
IMOWHI Ta MarOTh CTaOiIbHI MapaMeTpu BIPOJOBK
poky. Ha Tepuropii YkpaiHnu iCHYIOTh PETioHH i3 JI0-
CTaTHIMH 3aracamH IiJJ3eMHHX BOJI, IKi MOXKYTb Oy TH
BukopucTtaHi B sskocti JJHT mst THC.

Po3paxyHok eHeproBuTpar Ha OymiBHUITBO, CKCILTY-
atariro Ta jikigaiito THC npoBeneHo Ha npuKiai
npoekty THC BcTaHOBJIEHOIO TEIIOBOIO TOTYXKHicC-
TI0 9 MBT y ckiaai 3-X TEIJIOBHX HACOCIB MOTYX-
uictio 1,9 MBT kokeH Ta IMIKOBOrO ra30BOr0 KOTJa
NnoTyXHicTio B 3,2 MBT, 3 BpaxyBaHHSM THIIOBOTO
rpadiky TeIUIOBUX HaBaHTAXCHb JUIst yMOB M. Kuena.
Edexrusnicts Takoi THC Bu3Hauanmacst 3a MeTozo-
JIOTIF0 OIIHKU TOBHHX EHEPreTHYHHX BHTPAT 3 MO-
PIBHSIHHSIM OTPUMAaHUX TOKa3HHUKIB 3 aHAJIOTIYHUMHU
MOKa3HUKaMH T'a30BOi KOTEIbHI TaKO1 3K MTOTY>KHOCTI.
Bu3HaueHO eHeproBUTpaTH Ha CTBOPEHHSI BCIX elle-
menTtiB THC Tta i1 OyniBHUITBO: TEIJIOBOIO HACOCY
Ta iHIIOTO OONaJHaHHs, OymiBIl CTaHIlii, OypiHHS Ta
o0JIaIITyBaHHS CBEpAJIOBUH, TPyOOIPOBOAIB, MiKO-
BOTO Ta30BOrO KOTia. Po3paxoBaHO €HEpPrOBHTPATH
Ha CTBOPEHHS 1 SKCIUTyaTallil0 aBTOHOMHOI Tra30BOl
KOTEJNBHI Takoi % MoTy>KHOCT. OIiHEHO 3MEHIIICHHS
eHeproButpar Ha ctBopeHHs THC 3a paxyHOK BHKO-
pHUCTaHHS TIOJIIETHIICH-TIPOIIJICHOBUX TPYO 3aMiCTh
CTaJICBHX.

[MopiBHSIHHSI €HEPrOBUTPAT MOKA3ye€, IO CTBOPEHHS
i excrutyartaiiiss THC Ha apTe3iaHChKHUX BOAAx 3 MIiKO-

BOIO KOTEJIBHEIO IIPOTATOM IEPIIIOTO 5K POKY eKCILTya-
TaIii KOMIIEHCY€e CHEPTOBUTPATH Ha 11 CTBOPEHHS, a B
MOAABIIOMY 3a0e3MeUyeThCsl X eKoHoMist. Excriny-
araris Takoi THC 3 BUKOpUCTaHHSM apTe3iaHChKUX
BOJ| 3a0e3mevynTh MaiKe YOTHPUKPATHY EKOHOMIFO
eHeprii y HOpiBHAHHI 3 aBTOHOMHOIO KOTETHHOIO.

Knwuoegi cnoea: eHEproBUTparu, NOPiBHAIBHAN
aHaJIi3, TeIJIOHACOCHI CUCTEMH, apTe31aHChKI Mi3eM-
Hi BOJH, aBTOHOMHA KOTEJILHSI, TEIUIOMOCTAYaHHs.

YIK 621.311

JouinbHicTh 3aCTOCYBAaHHA MeTONY TepMOXiMiu-
HOI pereHepauii npu pexoHcTpykuii razosoi TEL
/ 1.B. Anronens // [Ipobiemu 3araqbHOi eHEPTETHKH.
—2020. — Bun. 3(62). - C. 53—57.

CraTTIO MPUCBAYEHO IMOIUIYKY MUISIXiB IMOKpAIICH-
HS TEXHIKO-€KOHOMIUHHMX Ta €KOJIOTIYHUX Xapak-
TepucTuK icHytouoi ra3oBoi TELl. Oaun i3 Takux
NUISAXIB — 3aCTOCYBAaHHS TEXHOJOTIi TEPMOXIMIYHOT
perenepanii (TXP). Tepmoximiuna pereHeparisi —
1€ TEXHOJIOTis yTHJIi3amil TeIuia BimpalbOBaHUX
rasis, IO MOJISITa€ B KOHBEPCIii MajnBa 32 PaxyHOK
BOTO TEIJia, BHACHIJIOK YOI'O YTBOPIOETHCS HOBE
MaJUBO 3 ICTOTHO OUIBII BUCOKOIO TEIJIOTBOPHOIO
3narHicTio. KpiM Toro, 1ie majiuBo MiCTHTh 3HAUHY
KUTBKiCTh BOJHIO, TOPIHHS SIKOTO CYIPOBOJIKYETHCS
MeHmME Bukuaamu NO, TOpiBHSHO, HAPUKIIA],
3 MeTaHoM. Takum unnom, TXP no3Boisie ogqHovYac-
HO BUKOHATH 1 EKOJIOTi4HI 3aBjaHHs (IpHHAWMHI
4acTKOBO). [Ipu BUKOpHUCTaHHI I[i€] TEXHOIOTIT BU-
HUKae mpodieMa MmomyKy JpKkepesa TeTIoTH s pe-
ajizanii nponecy koupepcii. [lokazaHo, 1o 3amina
mpoMIlaporeperpiBada Ha TEPMOXIMIYHHHA PeaKTop
samkye KK/ ycranoBku B misniomy. Tomy nipoaHai-
30BaHO BapiaHT ra3otypOinHoi HanOynosu Ha TELI.
PosrnsinyTo aBi cxemu peanizanii TXP 3 maporaszo-
Bot0 ycranoBkolo (IIT'Y): cxemy i3 BUKOpHCTaHHSIM
HAJUTMINKY TIOBITPS JUIsl 3HWKCHHSI TEMIIepaTypH
pobouoro Tina mepes razoBoro TypOiHOKO (00 > 1);
cxeMy 3 0anacToM y BHIIISAJI MPOAYKTIB 3TOPSHHS.
[IpoBeneHo po3paxyHKH, SIKi MIATBEPKYIOTh, IO
MPUCYTHICTh KHCHIO y peareHTi KOHBEPCii iCTOTHO
3HMXKYE i1 CTyNiHb, 0 POOUTH Taki CXeMH Hei-
€37aTHUMH, a BUKOPUCTAHHS TPOAYKTIB 3TOPSHHS
K Oamacty /Ui 3HWXKCHHS TeMIepaTypu pobodoro
Tia nepen TypOinow gae npupict KKJI Ha piBHI
3,6% (BigH.) mopiBHAHO 31 3Bu4aiiHoro [1T'Y. Bera-
HOBJICHO, 11O BIIPOBAJKEHHS CXEMHU 3 0ajJacToM y
BHIJISIII TIPOJTYKTIB 3rOPSIHHS JI03BOJIUTH EKOHOMHU-
™ 2790 HM3/TOI IPUPOAHOTO Tasy.

Kniouoei cnoéa: TennoBa e1eKTpOCHEPIeTHKA,
TEPMOXiIMiYHA pereHepariisi, maporazoBa yCTaHOBKA.
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UDC 622.324

Modification of the Ghosh model structure
in inter-sectoral analysis / M.M. Kulyk // The
Problems of General Energy.—2020.—Issue 3 (62).—
P. 6—21.

The current Ghosh model is based on the use of value-
added forecast data. The forecasts of gross domestic
product and value added have long and regularly been
developed by different national and international eco-
nomic and financial structures, including governmen-
tal ones. The level of methods and accuracy of such
forecasts is quite high as compared with the final de-
mand forecasts on which the Leontief model is based.
Therefore, from the econometric point of view, the
accuracy of predictions of output made by using the
Ghosh model should be at least not worse than that
provided by the classical Leontief model.

The modified Ghosh model formally differs from its
current model by the presence of a new matrix. How-
ever, this difference is only a structural feature, and in
mathematical terms these models are identical.

At the same time, the modified Ghosh model is
more attractive and promising than the current one
due to the following factors. It uses one matrix in-
stead of two matrices that appear in the current
model. The modified model has a structure (un-
like the current one) similar to the structure of the
classical Leontief model. Due to this, the modi-
fied model is more understandable and easy to
use. However, the most important feature lies in
the fact that the use of a new matrix significantly
expands the possibilities of theoretical research
within the input-output structures.

Due to constructing a new matrix in the modified
Ghosh model, new relations between the vectors
of final demand and value added were discov-
ered, which can be efficiently used in balancing
the system of input-output matrices. It was also
established that the corresponding matrices of the
classical Leontief model and the modified Ghosh
model have identical diagonal elements in pairs,
and this is useful in various analytical studies.

K eywords: modified Ghosh model, input-out-
put, Leontief model, value added, final demand.
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Specific features of the application of cost form of
the model of interproduct balance for determin-
ing the volume and price indicators of the devel-
opment of energy sector and other branches of
economy of the country / M.I. Kaplin, T.R. Bilan,
V.M. Makarov, M.O. Perov // The Problems of Gen-
eral Energy. — 2020. — Issue 3(62). — P. 22—29.

The deformation of price system due to the inflated
prices for energy resources, raw materials and sup-
plies has led to an unreasonable rise of prices for
products, a decrease in the competitiveness of coun-
try’s economy, a reduction of the demand for prod-
ucts and, consequently, their output. These factors
have led to an increase in the share of intermediate
consumption in the structure of output and are one of
the main reasons for low profitability, crisis of sales
and increase in debt between domestic enterprises.
In this context, the aim of this article is to study the
possibility of applying macroeconomic indicators of
the development of economy to solve the problem
of determining output in kind, as well as equilib-
rium prices under conditions of limited information
on the forecasts of final consumption, development
of an optimization model of interproduct balance,
intended for the analysis of change in the volumes
and prices of economic system only in terms of
cost indicators of its development, in particular, the
structure and volumes of gross value added.

In order to use the macroeconomic indicators of
economy development at constructing a forecast-
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ing fuel and energy balance in the absence of in-
formation on final consumption, we proposed a
system of conditions of optimization model, which
uses the gross value added of branches to form
restrictions on the volumes of output in physi-
cal units of their products. These conditions use
the representation of subsystems of the distribu-
tion of outputs and inputs of the model of inter-
product balance as a bilinear form in terms of the
volumes of output in kind and equilibrium prices.
Based on such forms, we constructed a method of
determining outputs and prices to solve problems
of forecasting and analyzing changes in country’s
economy according to macroeconomic indicators
of its development, in particular, gross value add-
ed, in the absence of information on final demand
for products.

We proposed the structure of optimization model
of interproduct balance based on the system of bal-
ance equations of the distribution of expenses in
branches of economy in the cost form, which uses
the indicators of gross value added for the solution
of problems of forecasting the output of products
in natural form and their volumes at substantial
changes in the structure of gross value added.

K ey wo rds: fuel and energy balance, inter-
product balance, model, optimization, forecasting,
gross value added.
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Modeling of the combined operation of a so-
lar photovoltaic power plant and a system
of electric energy storage / [.M. Buratynskyi,
T.P. Nechaieva // The Problems of General Energy.
—2020. — Issue 3(62). — P. 30—36.

In view of the dependence of power generation at
photovoltaic solar power plants on the level of in-
tensity of solar radiation and cloud cover, their op-
eration creates a number of problems in the power
system. This article describes the problems of op-
eration of such power plants of non-guaranteed ca-
pacity during their parallel operation as a part of
the Unified Energy System of Ukraine.

One of the measures of stabilizing the operation of
power plants of non-guaranteed capacity is the use
of systems of electric energy storage. The article
describes the conditions of electrical connection,
which ensure the possibility of combined opera-
tion of a system of electric energy storage and a
photovoltaic solar power plant.

The article presents the developed mathematical
model of the combined operation of a photovoltaic
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solar power plant (PSPP) and a system of electric
energy storage. We consider the daily mode of
recharging from a PSPP and discharging batter-
ies into the power system in order to preserve the
excess of generated electricity at the PSPP, which
earlier was lost due to the restriction on inverters
caused by the overload with photovoltaic power.
The model enables one to identify the key param-
eters of batteries — power and capacity, taking
into account the physical and technical features of
the operation of battery storage as to the conver-
sion efficiency, the number of working cycles and
the depth of possible discharge depending on the
structure of PSPP equipment and solar radiation
intensity.

Using the developed model, we determined the
values of power, charging and discharging capaci-
ties of a lithium-ion system for storing electrical
energy, when it works together with a 10 MW, .
photovoltaic solar power plant at different over-
load factors.

The article presents some results of technical and
economic assessment of the combined operation of
a PSPP and a lithium-ion system for storing elec-
trical energy. The results showed an increase in the
power and capacity of a storage device with in-
crease in the overload factor of PSPP, which leads
to the growth of cost of electrical energy at their
combined work. At the same time, the amounts
and quality of electricity supplied increase.

Keywords: mathematical model, photovoltaic
solar power plant, system of electric energy stor-
age, cost of electricity, power system.
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UDC 620.9.332.1

Three-stage method of forecasting energy
consumption levels in the economy with re-
gard for regional energy saving potentials //
N.Yu. Maistrenko, O.Ye. Maliarenko, V.V. Hor-
skyi // The Problems of General Energy. — 2020.
— Issue 3(62). — P. 37—45.

We perfected the known two-stage method of fore-
casting energy consumption levels by applying its
methodical approaches for three hierarchical lev-
els of the structure of Ukrainian economy: coun-
try, regions, types of economic activity in regions.
This approach makes it possible to determine the
demand for fuel and energy resources at the re-
gional levels of structuring the economy with re-
gard for the specific features of their economic
development. According to regional energy effi-
ciency programs, it is possible to estimate more
accurately the energy saving potentials and vol-
umes of the replacement of scarce fuels with their
cheap local types.

The three-stage method is based on the refined
normative method that is used at three hierarchical
levels with regard for the estimated energy saving
potentials from structural and technological shifts
in the economy. The forecasts obtained agree with
each other by Kulyk’s method twice. The country-
level forecast is consistent with the forecast for
total regional energy consumption. For each re-
gion, the forecast of regional energy consumption
is consistent with the forecast of total energy con-
sumption at the levels of types of economic activi-
ty in the region with regard for structural and tech-
nological shifts. If the coordination of consump-
tion levels between the types of economic activity
and the region will introduce corrections to the

regional energy consumption, then the coordina-
tion of levels of the country and regions is carried
out at the second time. In other words, forecasting
is carried out at three levels with two matches of
the results of forecasting energy consumption —
between the first and second as well as second and
third levels. If it is necessary to correct the fore-
casts of second level, reconciliation between the
forecasts of first and second levels is performed
again. Kulyk’s vector method is used to agree on
predictive decisions. We also present a method for
calculating the forecasts of energy consumption at
three hierarchical levels with the corresponding
agreement of these forecasts.

Based on the described methodology and estimat-
ed volumes of energy saving potentials at regional
levels and for more significant types of economic
activity in the regions, we performed a forecast of
heat energy consumption for the period to 2040 ,
taking into account the volumes of technological
energy saving in the regions.

Keywords: method, demand, region, energy
consumption, forecasting, type of economic activ-
ity, adjustment.
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UDC 620.92

Estimation of the efficiency of thermal energy
production by heat pump stations on the basis
of heat of low-temperature groundwater ac-
cording to the methodology of full energy costs
/ V.D. Bilodid, V.V. Stanytsina // The Problems of
General Energy. — 2020 — Issue 3(62). — P. 46—52.

Heat pump station (HPS) as a source of heat sup-
ply for district heating system is considered as an
alternative to heating boilers on fossil fuels (main-
ly on natural gas). One of the promising areas of
application of powerful HPS, which currently is
being studied actively, is their use as consumers-
regulators in the control of electrical load in power
systems. In this article, we consider groundwater
(deep-well water), which lies at a shallow depth
and has stable parameters throughout a year, as a
source of low-potential heat. On the territory of
Ukraine, there are regions with sufficient ground-
water reserves that can be used as a source of low-
potential heat for HPS.

We carried out calculation of the energy consump-
tion for construction, operation and liquidation of
HPS on the example of HPS project with an in-
stalled heat capacity of 9 MW, consisting of 3 heat
pumps with a capacity of 1.9 MW each and a peak
gas boiler with a capacity of 3.2 MW, with regard
for a typical schedule of heat loads under condi-
tions of Kyiv.

The efficiency of such HPS was determined by
the method of estimating the total energy costs by
comparing the obtained characteristics with simi-
lar characteristics of a gas boiler house of the same
capacity.

We determined energy consumption for the cre-
ation of all elements of HPS and its construction:
heat pump and other equipment, station building,

drilling and arrangement of wells, pipelines, and
peak gas boiler. Energy consumption for the cre-
ation and operation of an autonomous gas boiler
house of the same capacity was calculated. The
reduction of energy consumption for the creation
of HPS due to the use of polyethylene-propylene
pipes instead of steel is determined.

The comparison of energy consumption shows that
the creation and operation of HPS on deep-well
water with a peak boiler house during the first year
of operation compensates the energy consumption
for its creation and ensures further energy saving.
Operation of such HPS with the use of deep-well
water will provide an almost fourfold energy sav-
ing as compared with an autonomous boiler house.

Keywords: energy consumption, comparative
analysis, heat pump systems, groundwater, deep-
well water, autonomous boiler house, heat supply.
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UDC 621.311

Expediency of using the method of thermochemi-
cal regeneration at the reconstruction of a gas
thermal power plant / .V. Antonets // The Problems
of General Energy. — 2020. — Issue 3(62). — P. 53—57.

The article is devoted to finding ways for the im-
provement of technical, economic and environ-
mental characteristics of an existing gas thermal
power plant (TPP). One of such ways is the use of
thermochemical regeneration (TCR) technology.

Thermochemical regeneration is the technology of
utilization of the waste-gas heat, which lies in the
conversion of fuel due to this heat, as a result of
which a new fuel with a significantly higher calo-
rific value is formed. In addition, this fuel contains
a significant amount of hydrogen, the combus-
tion of which is accompanied by lower NO_ emis-
sions as compared with, for example, natural gas.
Thus, TCR enables one to solve simultaneously
environmental problems (at least in part). When us-
ing this technology, there is a problem of finding
a heat source to implement the conversion process. It
is shown that the replacement of intermediate steam
superheater by thermochemical reactor reduces the
efficiency of power plant as a whole. Therefore, we
analyze the variant of gas-turbine superstructure
over the TPP. Two schemes of the realization of TCR
with steam-gas power plant (SGP) are considered:
a scheme with the use of air excess for decreasing
the temperature of working body before the gas tur-
bine (o > 1) and a scheme with ballast in the form
of combustion products. Calculations show that the
presence of oxygen in the reagent of conversion
significantly reduces its degree, which makes such
schemes inefficient, and the use of combustion prod-
ucts as ballast to reduce the temperature of working
fluid before the gas turbine gives an increase in effi-
ciency of 3.6% (rel.) as compared with conventional
SGP. It is established that the introduction of scheme
with ballast in the form of combustion products will
save 2790 nm® / h of natural gas.

Keywords: thermal power industry, thermo-
chemical regeneration, steam-gas power plant.
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