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IMPOEKTYBAHHA MAJINX EHEPT'OCUCTEM B PETTIOHAX
HA OCHOBI BIJHOBJIOBAHUX JT/KEPEJI EHEPT'1I

AHOTALIA

Y cTaTTi po3risHyTO OCHOBHI acnekTy NPOeKTYBaHHA Manux
eHeprocucteM Ha 6asi BiHOBMIOBAHUX [Xepen eHeprii, nuTaH-
HS1 BMNPOBAPKEHHS X B ICHYIOMY €Heprocuctemy perioHiB KpaiHu
Ta 0cobnMBOCTI LIbOro npouecy. Po3rnsaHyTo OCHOBHI 3aX04M LLOA0
NiABULLEHHS ePEKTUBHOCTI Ta ONTMMI3aLii CTPYKTypW BigHOBIO-
BaHMX [pKepen eHeprii. Haronowexo, WwWo BMbip dyHKUiOHaNBHOI,
TEXHIYHOI | TEeXHOMOriYHOI CTPYKTYpW €eHeprocucTemu Le OAWH
3 TOMIOBHUX | MEPLUOPSAHUX acnekTiB CTBOPEHHS €HeproycTaHo-
BOK i3 3aCTOCYBaHHSIM BiJHOBIIOBAHWX [J)KEPEN eHeprii B perioHax.
OO6rpyHTOBaHO HeOoOXigHICTE MaTu METOAMKM MOOBINbHOI OUHKM
pecypciB eHeprii HeobxigHoOi obnacTi, wob moxnueo 6yno Bu-
3HaUNTK YacTKy KOXHOro 3 mkepen BIE. Taki meToaukv NOBUMHHI
BigobpaxaTn npouec, siki peanbHO BiabyBalTbCH y BUPOOMEHHI
i posnogini eHeprii, nerko nignawToByBaTUCs Nig 3adaHi yMOBU
i MaTn BMCOKMI CTyniHb aBTOMaTm3alii. HaBegeHo y3aranbHeHy
cxemy OpMyBaHHS CTPYKTYPU EHeprocUcTEMMN Ha OCHOBI BiHOB-
NOBaHNX JKepen eHeprii Ansa 3abesneyeHHst CnoxueaYis Npu BCix
cneundiyHnx ymoBax i faHux npo Croxueaya i Moro perioH pos-
TallyBaHHs.

KnioyoBi cnoBa: BigHOBMOBaHI gXepena eHeprii, NpoekTy-
BaHHS, OUjiHKa, NMaHyBaHHS, eHeproeeKTUBHICTb, MOHITOPUHT,
NPOrHO3yBaHHSI, MEPCMEKTNBN PO3BUTKY.

AHHOTALUA

B cTatbe paccMOTpeHbl OCHOBHblE acnekTbl MPOEKTUPO-
BaHWSA MarblX 3HeprocuctemM Ha 6a3e BO30OHOBMSIEMbIX WUC-
TOYHUKOB 3HEPrUM, BOMPOCHI BHEOPEHWS MX B CYLUECTBYHOLLYHO
3HEpProcuUcTeMyY PErMoHOB CTpaHbl 1 0COBEHHOCTY 3TOrO NpoLecca.
PaccmoTpeHbl OCHOBHEIE Mepbl MO NOBbLILLEHWIO 3hEKTUBHOCTY
M ONTUMMU3ALMKU  CTPYKTYpbl BO30GHOBMSIEMbIX  UCTOYHUKOB
aHeprun. OTMEYEHO, YTO BbIGOP (DYHKLMOHANBHON, TEXHUYEeC-
KOV U TEXHOMOTMYECKOW CTPYKTYpPbl 3HEPrOCUCTEMbI 3TO OAMH U3
MaBHbIX M NEPBOCTENEHHbIX aCMEKTOB CO3AaHs 3HEProycTaHOBOK
C MCMosib30BaHWEM BO30OHOBNSIEMbIX UCTOMHWUKOB SHEPTUW B peru-
oHax. OBocHoBaHa HEOOXOAUMOCTb MMETb METOAMKN MOOUITBHON
OLIEHKN PEecypcoB 3Hepru Heobxoaumon obnacTtu, 4Tobbl BO3-
MOXHO ObINO ONpesenuTb OOM KaXdoro M3 MCToYHukoB BUD.
Takne MeToanK1 AOMKHbI OTpaXKaTb NMPOLIECChl, KOTOPbIE peanbHO
NPOUCXOAST B BbIpaboTKe U pacnpefeneHuy SHeprum, nerko noa-
CTpauBaTbCsi NOA 3afaHHble YCNOBUSI U UMETb BbICOKYH) CTEMNEHb
aBToMaTm3auum. MNpueeneHa 0606LLeHHas cxema hopMUpoBaHKS
CTPYKTYPbl 3HEProCUCTEMbI HA OCHOBE BO30OHOBMSEMbIX MCTOY-
HMKOB 3HEpruM ans obecnevyeHnsi notpebutenei npu Bcex cre-
LMdUYecknx yCnoBusIX U AaHHbIX O NOTpebuTene v ero pervoHe
pacnonoXxeHus.

KnioueBble crnoBa: BO30OHOBMsSieMble WCTOYHWKM IHEPruu,
NPOEKTUPOBAHWE, OLiEHKA, NIaHUPOBaHKe, SHEProathHhEKTUBHOCTb,
MOHMWTOPWHT, NMPOrHO3MPOBaHWE, NepPCreKTUBLI Pa3BUTUS.

ANNOTATION

The article deals with the main aspects of the design of
small power systems based on renewable energy sources, the
issues of their introduction into the existing power system of the
country's regions and the features of this process. The main
measures to improve the efficiency and optimize the structure
of renewable energy sources are considered. It is noted that the
choice of functional, technical and technological structure of the
power system is one of the main and paramount aspects of the
creation of power plants using renewable energy sources in the
regions. The necessity to have methods of mobile assessment
of energy resources of the required area to be able to determine
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the share of each of the sources of renewable energy is justified.
Such techniques should reflect the processes that actually occur
in the production and distribution of energy, easily adapt to given
conditions and have a high degree of automation. The generalized
scheme of formation of structure of power system on the basis
of renewable energy sources for providing consumers at all
specific conditions and data on the consumer and its region of an
arrangement is resulted. Ukraine seeks to become as close as
possible to Europe in many areas. Energy is no exception. Ukraine
seeks to attract investment in renewable energy.

Key words: renewable energy sources, design, assessment,
planning, energy efficiency, monitoring, forecasting, development
prospects.

ITocranoBKa mpoOseMu. YKpaiHa IparHe CTaTu
AKomora Onm:kue no €Bponu B OaraThbox cdepax.
Enepreruka — He BUHATOK. YKpaiHa IIparte 3sa-
JydaTy iHBeCTHUIlil y BiHOBJIIOBaHY €HEPTETHUKY.
AJte PO3BUTOK IIHOT'O CETMEHTAa B PerioHax HAIIITOB-
XYEThCSA HAa TeXHiIUHi CKJAZHOCTiI, AKiI 3MycATb
O0MEeXHUTH OYIiBHUIITBO HOBUX TI'€HEPYHUHX IIO-
TyskHOCcTeli. OfmHie0 3 HalicepHo3HINIUX MTpodieM
BiIHOBJIFOBAHOI €HEPreTUKU € MpobJieMa yTPpUMAaH-
Hs Oasancy mo6oBoro rpadiky BuPOOJIEHHS/CIIO-
JKUBaHHA eJeKTPUUYHOI eHeprii, fKa II0B’sg3aHa
3 HepiBHOMIipHicTI0O BupobiaenHa moTyskHOCTi CEC
ta BEC. Iliku ta nposasu nory:kHocti BEC i CEC
HNOBUHHI KOMIEHCyBaTucs OaJaHCYIOUUMHU IIO-
Ty:KHOCTAMU. MaHeBpeHi MHOTYKHOCTI iCcHyHOUMX
TEC i TAEC o6me:keni, i 1mi cranmii mokxpuBaioTh
PaHKOBiI Ta BedipHi mikm cmnokuBaHHA. KoMieH-
CYIOTH ITiKM i ITpoBajiuM «3eJIeHOi» reHeparii icHy-
foui TemnoBi 6soxm TEC. Ili 6i0KM mpoekTyBau
i 0ymyBasm me 3a uaciB CPCP, Bonm He mpusHa-
UeHi AJIA HIIBUAKOIO MAaHEBPYBAaHHA B BEJIUKOMY
niamasoni moryskHocTti. Ile HeekOHOMIUHI peRUMU
poboTu, AKi TPU3BOAATH OO IIIBUIKOTO 3HOCY 00-
nagHanHa. HoBi cyuacHi MaHeBpeHi HOTYXKHOCTI,
AKi MorJyiz 6 BUKOHYBaTH (DYHKIIil0 6ajlaHCyBaHHA,
3 yacis posBasy CPCP e Oyayrorbca. Y 3B A3KY i3
3POCTAaHHSAM POJIi BifHOBIIOBAHUX J:Kepes eHeprii,
BIIPOBAJKEHHA 1X B iCHYI0Ui eHeprocucTeMu perio-
HiB i 0c00IMBOCTI perioHaJabHOTO IPOEKTYBaHHSI, a
TAKOYK YIOCKOHAJIEHHSA I[bOTO IIPOIleCy € Ha JaHUN
MOMEHT aKTyaJbHUM B3aBIAaHHAM, II0 HOTpedye
KOMILJIEKCHOT'O BUBYEHHA.

Bubip ¢ysKIioHanpHOI, TexHiUuHOI i TexXHOJO-
riYHOI CTPYKTYPU €HEPTOCUCTEMHU IIe OAUH 3 T'0JIO-
BHUX 1 IIEPIIOPALHUX ACIEKTiB CTBOPEHHS €Hepro-
ycTaHOBOK i3 3acTtocyBanHaM BIIE B perionax. ¥Yce
BUINle3a3HAUEHE i 3YMOBUJIO aKTyaJ bHICTH JaHOTO
IOCJTiIKeHHd.

AHamiz ocTraHHIX mocCTimKeHb i1 myOmikaiii.
BakiuBi acrieKTu po3BUTKY BiJHOBJIIOBAHOI eHeEp-
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TeTUKU CTAJU HPEeIMeTOM AOCJiTKeHHS HU3KHU 3a-
PYOiLKHUX HAYKOBIIiB. 30KpeMa, CJil BigsHauuTu
H. Baruepa, [I. T'inena, M. exyqui, M. J[3eiiko6-
coHa, [I. Epriua, I. Kocce, €. Kpykoscbky, A. Maxk-
KpoHa, ¥. Mocaeuepa, [I:x. Pamexke, [. Caiiriua,
P. Tutko, E. Ymiepa, I'. ®@enap Ta iH.

Baromuii BHECOK y PO3POOKY TEOPeTUKO-METO-
IVYHUX 1 HAYKOBO-IPUKJATHUX 3acaj PO3BUTKY
BiTHOBJITOBAHOI €HEPreTMKU B YKpaiHi 3podmiu Bi-
TunsHAHl gocaigamku 1. Angpitiuyk, C. Bobasx,
B. Binmoxinx, II. Bacweko, I'. T'emeryxa, M. I'migmii,
I'. Hemmceumko, O. J[IposmoBa, C. J[lyO0oBcbKmUii,
T. Kenesua, B. Kauainiuenxo, B. Karoc, A. Koune-
uyeHkKoB, C. Kynpsa, M. Kynuxk, I1. Kyuepyk, FO. Mo-
posos, H. Mxirapsu, O. HoBocensbiies, E. Oniiinuk,
T'. IliBuak, B. Pesmos, ®. IIIkpabens Ta iH.

BuninenHs HeBHpilleHNWX paHille YaCTUH 3a-
TaJdbpHOI MpoGJieMu. ¥ CTATTi HaBegeHO y3arajbHe-
HY cxeMy (OpPMYBaHHSA CTPYKTYPU €HEProCuCTeMU
Ha OCHOBIi BiJHOBJIIOBAHUX [KepeJs eHepril ajid 3a-
Oes3meuyeHHA CIIOKMWBAUiB HpHM Bcix crenudivHUX
YMOBAaX 1 JaHWX MPO CHOKMBaua i OoTo periox pos-
TalryBaHHSI.

ITocranoBrka 3aBmaHHA. MeTol0 MOCHiI:KeHHS
€ aHaJi3 MPOEKTYBaHHA MaJIUX €HEeProCUCTEM B pe-
rioHax Ha OCHOBIi BiJHOBJIIOBAHUX /KepeJ eHeprii.

Buknag OCHOBHOTO MAaTepially TOCTiTKeHHS:
BignosatoBaui mxepena eneprii (BIIE) Bimirpasa-
TUMYTh TOJIOBHY POJIb Y TepPexoni cBiTOBOI eHep-
reTUKU Ha OLnbI OesleuHunii, HASIMHUE 1 cTiiKkuii
OIIAX PO3BUTKY. HaibOinapmii MoOMKIMBOCTI mJis
OiJbIII MIMPOKOTO BUKOPUCTAHHSA BiTHOBJIIOBAHUX
IKepes eHeprii B aOCOJIOTHOMY BUpPaKeHHI icHY-
IOTh B CEKTOpi eseKTpoeHepreTurku [1].

Y BCchOMY CBiTi BeAyThCA OOCTIIKEeHHS, CIIPSIMO-
BaHi HA MaKcuUMaJbHO e(heKTUBHE BUKOPUCTAHHSI
B €HEpPTrOCUCTEMi HETPAAUI[IMHUX BiJHOBJIIOBAHUX
JIoKepeJs eHeprii, TaKUX AK COHAYHI eJIeKTPOCTaH-
mii, BiTporeHepartopu, MaJii TiZpPOEJeKTPOCTAHILIL
To1ro. IloTeHIifiHI MOKJIMBOCTI 3aCTOCYBaHHA ITUX
J’KepeJ IPaKTUYHO He obMexkeHi [2].

Haii6inpill aKTUBHO PO3BUBAETHCA BHUJ €HEp-
reTUKM Ha 0asi BiAHOBJIIOBAHUX [OKepeJs eHeprii,
Ha CBHOTOJHINIHINI MmeHb caMUMH IIONYJIAPHUMU
€ BiTpOBi eseKkTpocTaHIii. ¥ pes3ynbTaTi Ha KiHeIlb
2017 pokry HMOTYKHiCTh BiTPOBUX €JEKTPOCTaHILiH
y cBiTi ckaana 318105 MBT, 110 mokasye mpupicTt
cBiToBOl BiTpoenepreruku uHa 12.5% [3].

IITo cToCcyeTbCA COHAYHUX YCTAHOBOK, TO
B 2017 porii cymapHa BCTaHOBJIeHA IIOTYsKHIiCTh CO-
HAYHNX eJeKTPoCTaHIlii spocia mHa 43% abo Ha
29,4 T'Br, 110 ctaHoBUTh 15% Big cymapHOi TOTY K-
HOCTi iCHYIOUMX COHAYHUX eJeKTPOCTaHIii [4].

V 8B'ABKYy 3 TaKUM MACIITa0HUM 3POCTAHHAM
BiJHOBJIIOBAHUX [iKepesl eHeprii BIIPOBaIKeHHS
iX B iCHYIOUY eHeprocucTeMy i 0coOJMBOCTI perio-
HAJILHOTO MMPOEKTYBAaHHS, a TAKOXK YIOCKOHAJIEHHSA
IIBOT'O IIPOIleCY € Ha JaHUII MOMEHT aKTyaJILHUM 3a-
BIAHHAM, I110 TOTPedye KOMILJIEKCHOTO BUBUEHHS.

Bubip dysKImioHanpHOiI, TeXHiUHOI i TeXHOJO-
TivYHOI CTPYKTYPU €HEePTOoCUCTEMHU Ie OAUH 3 T'0JIO-
BHUX 1 IepHIOPATHUX aCHeKTiB CTBOPEHHA €HEePTo-
ycTaHOBOK i3 3acTtocyBanHaM BJIIE B perionax [5].

Tako:k Ha MOUATKOBiil cTamii TPOeKTHUX POOIT
3aKJIAJAIOThCS AKICHI IMOKa3HUKU 00 €KTa eHepro-
cuctemu. Tofi K IpoABIAEThCA 3arajlbHa CTPYKTY-
pa, II0 BU3HAYAETHCSA 3 PECYPCHUX MOYKJIMBOCTEHN
BIOE nanoro periony, sakJjazaeTrbca iHdopmallia
po TexHiKo-eKoHoMiuHi mapamerpu BIE, TexHiu-
HY i eKOHOMiUHY peaJidoBaHiCTh, KOHKPETHi xa-
PaKTEPUCTUKU CIIO}KMBAYiB y perioHi, Imo BU3HA-
YaloTh IepepaxoBaHi Buille mpobaemu [3].

IIpoekTyBaHHA MaJIUX €HEPTOCUCTEM MAa€ BKJIIO-
YyaTl BUKOHAHHS TAaKOYK HACTYIHUX BHUIIB POOiT:

+ OOWH pa3 Ha JBa DPOKM PO3POOKY cxeMu
PO3BUTKY enuHOi eHepretuuHoi cuctemu (€EC)
i 06'emuanoi eneprerununoi cucremu (OEC) periony
Ha IeCATH-/I ATHAAUATUPIYHUN Iepioxn;

+ TIPOBeIEeHHS POOIT 3 PO3BUTKY €IWHOI HAIio-
HaJabHOI eseKTpuuHOi Mepe:ki EHEC Vkpainm Ha
IEeCATUPIUHY IIePCIEeKTUBY, TaKOXK IIPOBOAUTHCSA
HepioAMYHUN TeXHIiUHWHA i eKOHOMiuHUII MOHiTO-
PUHT eJIeKTPUYHOI Meperxi.

MOHITOPUHT TOTOYHOTO CTaHYy EHEePTrOCUCTEMU
TPOBOAUTHUCSA IJsA aHAJi3y Ipares3faTHOCTI Ta BU-
SABJIEHHS TeHIEHIIili B eHeproCucTeMi, CBOEUACHOTO
BUABJIEHHSA TPO0JIEeM, KOPUTYBAHHA IIEPIIOUEPTO-
BUX TEeXHIUHUX pilleHb Ta iHIIUX 3aXO0XiB, CIIPA-
MOBAHUX B MEPIIY Yepry Ha JiKBigaiiio 1mux mpoo-
JeMHux micmpb [3].

Buxomaumn 3 BuIecKasaHOTO, BUILJIMBAE, IO
IPOEKTYBaHHS MAaJIMX €HEProcucTeM Ha OCHOBI
BIIE — 11e 6araTopiBHeBuUil mpoIiec, B XO/i AKOTO BU-
pimyrooThesa 3aBIaHHS MOAEJTIOBAHHSA (PYHKI[IOHAJb-
HOI Ta TeXHiUHOI CTPYKTypu 00 eKra. IlaHuii mpo-
mec MOJKHA PO30OUTH HA KiJlbKa OCHOBHUX CTamiil.

Ilepima cramia — mpoexkTtHe pimmenusa. Cragmis,
10 Mae BU3HAUYaJbHE 3HAUEHHA IJIA HACTYITHUX
eramiB i 3aX0J[iB puU IIPOEKTyBaHHi, A€ BUABJA-
I0ThCA HeoOXimHi i mocTaTHI BigjoMocTi AJA HACTYII-
HUX HANPAMKIB HPOEKTHUX Hocaim:keHb. OCHOBHi
eTamnu:

- BUABJEHHA MOTPed B THUX UM IiHINMUX BUAAX
eHeprii;

« pociimkenHsa pecypciB BIIE B ramysi 0yxmis-
HUIITBA;

+ 00miKk cmenudiyHUX BJIACTMBOCTEIHl pETioHY
npu aHaJidi TexHosoriunux cxem BJIE Ta BapiaH-
TiB IX BUKOPUCTAHHS;

+ BUBHAUEHHS BUXOIAYU 3i cmenudiku periony
IEePCHEeKTUBHUX PaWoOHIB OyIiBHUIITBA YCTaHOBOK
BIIE;

* aHaJIi3 HAaABHUX TPANUIIINHUX I:Kepes eHep-
rii (opraniuHoOro majmBa, TEIJOBOI Ta €JIEKTPUUHOL
eHeprii);

- palioHyBaHHS Ta KapTyBaHHS TepuUTOpii peri-
OHY IIO II[iJILHOCTi pecypcis;

+ eKcIlepTusa JOILTbHOCTI BuKopucTanus BIIE
3 TOUKU 30py €KOHOMIUHUX Ta eKOJIOTIuHNX (DaKTOPiB;

* TeXHIKO-eKOHOMiuHA OI[iHKAa II0o0aJbHUX Ia-
paMeTpiB i TOKAa3HUKIB eHeprocucTeMH 3a JTOIIOMO-
TOI0 COIliaJIbHO-eKOJIOTiuHuX (haKTOpiB, II[O 3acCTO-
COBYIOTHCA IO NaHOTO PETiOHY.

ITpu mnpoeKTyBaHHI pPO3BUTKY €HEPIOCUCTEM
3 BimoBiZHMM cTylleHEM KOHKpeTu3allii Heobxis-
HO BPaxOBYBATH i OIPAI[bOBYBATH TAKi MOMEHTH:
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Bubip cxemu
€HEeprocucTeMu
Ha ocHOBi BJIE

Bubip BapianTy Omnuc Bumora 1o Onuc CTpyKTypHO-
€HepronocTayaHHs CIIO’KUBAYiB €HEeprocucTeMu (YHKIIIOHAJIBHOTO
MOJICITIOBaHHS
|
ABTOHOMHE ITnan po3mirueHHs Buwmora no Eran ctBopenns
rapaHToBaHe, CIIO)KUBAYiB i3 CXEMHHUX CTPYKTYpHO-
ABTOHOMHE 3a3HAYCHHSM THIIIB pillieHb, TpaBUI (yHKIIOHANBHOT
pe3epBHe, CIIO)KMBAYiB noOymoBH Ta Mojiel
rapaJiesibHe 3 €JICKTPOCHEPrii, OLIIHKH €HEepProCUCTEMH
SIIEKTPOMEPEIKEI0 KOOPANHAT TOUOK Mogenel, 3 ycimM HabopoM
CHOXKMBAHHS €HEPTil, TEXHiYHI, KEpOBaHUX,
MOTY>KHOCTI CIIOKUBAHHS €KOJIOTi4Hi, KepyH4uX i
y mapamerpax Bigoopy, coLianbHi KOHTPOJTIOI0YHX
rpa¢ika HaBaHTAKEHHS, 0OMEXeHHs Ta 3MiHHHUX
JIOJATKOBHX BUMOT 10 iH.
SIKOCTI €HEepronocTayaHHs,
Kareropii moao
3a0e3revYeHHs CII0KNBAviB
€JIEKTPOCHEPTIEI0 Ta iHIIe

Puc. 1. Bub6ip cxemu eneprocucremu Ha ocHoBi B/IE

Iocepeno: po3pob.ieno agmopom

* MOJKJIMBI CKJIQAHOIIII B Oopradisaiiii peMOHT-
HO-eKCILIyaTalliifHoro oO0cJyroByBaHHsA (cepBicHi
cay:KOu Ta iH.);

*  BaKJUBICTH OCHAIEHHA 3acobaMu IUCIIET-
YePChKOTO i TeXHOJJOTIUHOTO yIPaBJIiHHA;

+ HeoOXimHicTh cTilikoi mapaJjenabHOI pPOOGOTH
€HepProCuCTeM 3 iCHYIOUMMHU MeperkaMu;

* HaABHICTH 3aC00iB peIeifHOI0 3aXMCTy Ta IPO-
THABapiliHOI aBTOMATUKU;

* BIPOBA'KE€HHS aBTOMATUUYHUX CUCTEM yIIPaB-
JiHHS Ta MOHITOPUHTY;

* OCHAINEHHS aBTOMATUYHOIO CHCTEMOIO0 KOH-
TpoJo Ta 00aiKy enexkTpoeHeprii (ACKOE).

Hpyra craxia — Bubip i ¢hopMyBaHHA IPOEKTY.
Tyt npuiimaeTbca cxemMa BapiaHTy eHEeProCUCTEMMU,
BU3HAYAETHCA MeTa (DYHKIIOHYBaHHSA, XapakKTep
CIOKMBaUiB, 3arajbHa CTPYKTypa Ta OCHOBHI eJe-
MEHTHU, BUMOTH eJIeMEeHTiB, AKi (opmaisyoThcs
3a TeXHIUHUMU JAHUMM, OIIHIOETHCA TeXHIUHA pe-
aJrizaliss MomeJsi, IPOBOAUTHCA IIOIEPEeIH OIiHKAa
HaxifitHocTi Ta ederTuBHOCTi. [laHi 3axomu IO3BO-
JSIOTh BUKJIOUUTH MOMKJIUBICTH TPyOUX MTPUHIIU-
MMOBUX TTOMUJIOK HA MOYATKOBUX CTANifAX IIPOEKTY-
BauHA [1; 2]. KarouoBi eranmum mpoeKTyBaHHS Ha
maHiii cramii maBemeHi ma puc. 1.

CTBOpPEHHS CTPYKTYPHO-(PYHKITIOHAJIBHOI MOIe-
ai (CPM) eneprocuctemu Ha ocHoBi BIE:

- mimbip obyiafHaHHSA Ta OIiHKA MPOMOHOBAHUX
napamerpiB B COM;

* eTall OI[iHKU y3TOIKeHHS 00JIaJHAHHS;

- IJTAHYBAHHA iX PO3MiIlleHHA (BCTAHOBJIECHHS
KOOPJAMHAT TOUOK y 3aJaHOMYy paiioHi);

* IpU 33JaHUX KPUTEPiAX TPOAYKTUBHOCTI OILi-
HIOETHCS TEXHIUHA peasisoBaHicTh MojeJi (OIiHKa I10-
KpuUTTa rpad)ika eHeprocroXUBaHHA i3 3alaHOI0 3a-
OesIeueHicTIo i 3 MiHiMaJIbHUMU BTPaTaMU €Heprii);

* OI[iHKa CTYIIEHIO HAAiMHOCTI i sKUTTE3TATHOC-
Ti peasizoBaHol TexXHiuHOI MomeJi.

Tpersa cragia — TexHiuaMit mpoekT. Mera maHo-
TO eTamy — JeTaJibHe OIPAIlIOBAaHHSA eHePTrOCUCTEMU
Ha ocHoBi BIIE. TexHiuHmMil IPOEKT IOBUHEH JaTHU
TOBHE YABJEHHA IIPO €HEPrOCUCTEMY, IO HO3BO-
JUTH OIIHUTH TeXHiIKO-eKCILIyaTalliliHi AKocTi, a
TAKO0K BU3HAUUTU TePMiHU OYAiBHUITBA, BUABUTHU
opramizamiifHO TeXHiuHi 3axX0au.

TexHiUHUI ITPOEKT € IIiICTABOIO NS YKJIAJEHHS
JIOTOBOPY Ha OYZAiBHUIITBO €HEProcuCTeMHU Ha OCHO-
Bi BIE, a Tako:x Bu3HaA4Ya€e BUMOTU 3aMOBHHKA
i BigmoBiZambHiCTL BUPOOHUKA.

TexHiuHNI IPOEKT — OCHOBA JJIsI CTBOPEHHS PO-
0oumx KpecJieHb Ta iHII0oI JOKyMeHTAallii, I10 BHU-
3HaYa€e CIOPYAYy, BUIPOOYBaHHS i 37aUy eHepro-
cucrtemu Ha ocHoBi BIIE.

YeTBepTa cTamid — BUTOTOBJEHHS Ta BOPOBAJ-
KeuHsd. TyT BuUpimIylOThCsS B3aBIaHHSA MOHTAMXKY
i BUpOOHHMIITBA OKpeMUX OJIOKiB i TexXHiUHUX 3a-
co0iB B IiJIOMYy, IPOBOAUTHLCA HAJATOAMKEHHSA i BU-
IpoOyBaHHA O0JaTHAHHS.

OcobsimBoCcTi KOMOIHOBAaHOTO BUKOPUCTAHHSA
BIIE B emeprobajsianci 00yMOBIIOETHCA 0COOJIMBOIO
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Puc. 2. IIpouec npuiiHATTA pineHHs mpu (pOPMYBaHHI CTPYKTYpHU eHeprocucremu Ha ocHori BIIE

Iocepeno: po3pob.eno agmopom

IJS KOYKHOTO PErioHy CTPYKTYPOIO i pecypCcHOIO
6aszoro BIIE. Opnakx, micasa BU3HAUEHHSA OI[IHOK
nmajguBHO-eHepretruuHoro Oanamcy (IIEB) periony
Ta MOKJUBOI uacTku B Hux BIE, sanumaerbcsa
MUTaHHA, SAKUMHU BiJHOBJIIOBAHUMU [I:KepeJaMu
CJiJ 3aMiITyBaTH II0 YaCTKY.

Buxogsum 3 IIbOr0, HEOOXiZHO MAaTH METOTUKU
MOOLIBHOI OIIHKY pecypciB eHeprii HeoOximHoI obJiac-
Ti, 11100 MOXKJIMBO OYJI0 BUSHAUUTH YACTKY KOXKHOTO
3 mxepen BIE. MeromuKy TOBUHHI BimoOpasxaTtu
mporecu, SIKi peajbHO BigOYBAIOTBCA y BUPOOJIEHHI
i posmopmisi eHeprii, Jlerko migaITOByBaTHUCA IIif 3a-
IaHi YMOBHU i MaTH BUCOKHUU CTYIIiHb aBTOMATHU3AIlii.

YzarambHeHy cxemMy (OPMYBaHHS CTPYKTypH
eHeprocucremu Ha ocHOBI BIIE nns 3abesmeueHHA
CIIOKMBAUiB IIPpU BCiX crmenu@iyHMX yMoBax i ma-
HUX IIPO CIHOYKMBAaUa i MOro perioH posTamiyBaHHS,
IpeACTaBUMO y BUTJIAII cXeMu Ha puc. 2.

IIponoHOBaHA cXeMa HAOUHO JEMOHCTPYE IIPOIle-
CH IPUUHATTS PillleHb 110 Po3po0bIii eHeprood eKTa.

BucnHoBKHU. 3amIporioHOBaHa METO/IOJIOTiA IIPOBe-
IeHHA TePeAIIPOeKTHUX NOCTiIKeHb 1 JIaHyBaHHA
PO3BUTKY €HEProcUCcTeM B perioHax Ha ocHOBi BIIE
IO3BOJISIE OiNbINI TMIMOOKO i AeTaJbHO MPOCTEKUTHU
MePCIeKTUBU i MOJKJIMUBI HaCHiAKM BIPOBAIKEH-
Ha BIIE B icuylouy Mepe)xy, a TaKOK IIepeBipuTu
i OIiHUTU MOIKJIMBOCTI BUPIIIEeHHA iCHYIOUUX IIPO-
O0sieM B perioHaJsibHi# eHepreTuIli 3a paxyHoxk BIE.
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DESIGN OF SMALL ENERGY SYSTEMS IN THE REGIONS BASED
ON RENEWED ENERGY SOURCES

Objective. The article deals with the main aspects of the design of small power systems based
on renewable energy sources, the issues of their introduction into the existing power system of the
country's regions and the features of this process. The main measures to improve the efficiency and
optimize the structure of renewable energy sources are considered. It is noted that the choice of func-
tional, technical and technological structure of the power system is one of the main and paramount
aspects of the creation of power plants using renewable energy sources in the regions. The necessity
to have methods of mobile assessment of energy resources of the required area to be able to determine
the share of each of the sources of renewable energy is justified. Such techniques should reflect the
processes that actually occur in the production and distribution of energy, easily adapt to given con-
ditions and have a high degree of automation. Ukraine seeks to become as close as possible to Europe
in many areas. Energy is no exception. Ukraine seeks to attract investment in renewable energy.
However, the development of this segment in the regions is hampered by technical difficulties, which
will force you to limit the construction of new generating capacities. One of the most serious problems
of renewable energy is the problem of maintaining the balance of the daily schedule of generation/
consumption of electric energy, which is associated with uneven power generation of SES and WES.
Peaks and dips in the capacity of WPP and SES should be compensated by their capacities. Maneu-
vering capacity of existing HPPs is limited, and these stations cover morning and evening peaks in
consumption. Existing thermal units of thermal power plants compensate for peaks and failures of
"green"” generation. These units were designed and built in Soviet times; they are not designed for
rapid maneuvering in a large power range. These are non-accounting, uneconomical modes of oper-
ation, which lead to rapid wear and tear of equipment. New modern maneuverable capacity, which
could perform the function of balancing, since the collapse of the USSR are not built.

Methods: the article widely uses the works of domestic and foreign researchers in the field of Eco-
nomics, management, corporate management and organizational behavior. When writing the article,
the author used system, situational and complex analysis, methods of sociological and comparative
analysis, correlation and regression analysis, methods of logic, comparison and generalization.

Results. It is necessary to have methods of mobile assessment of energy resources of the required
area, so that it was possible to determine the share of each of the sources of renewable energy.
The methods should reflect the processes that actually occur in the production and distribution
of energy, easily adapt to given conditions and have a high degree of automation. The proposed
scheme clearly demonstrates the decision-making processes for the development of the power facility.
The methodology of carrying out pre-project researches and planning of development of power sys-
tems in regions on the basis of RES is offered allows to trace more deeply and in detail prospects and
possible consequences of introduction of RES in an existing network, and also to check and estimate
possibilities of the solution of existing problems in power at the expense of RES.

Scientific novelty. The generalized scheme of formation of structure of power system based on
renewable energy sources for providing consumers at all specific conditions and data on the consumer
and its region of an arrangement is resulted. Due to the growing role of renewable energy sources,
their introduction into the existing power systems of the regions and the features of regional design,
as well as the improvement of this process is currently an urgent task that requires a comprehensive
study. The choice of functional, technical and technological structure of the power system is one of
the main and paramount aspects of the creation of power plants using renewable energy in the regions.

Practical importance: the results of the study can serve as a methodological and methodical basis
for further study of the process of formation of modern power engineering of regions.
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