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Azponpomuciosuti KOMIIEKC € OOHUM I3 OCHOBHUX MA CMAOINbHUX 34 00CA2AMU HAOXOO0XHCEHb 00
O10001cemy Midceanyzeeux @Gopmyeanvb, 8 AKOMY O 30IUCHEHHSA GUPOOHUYUX NPOYECi6 CHOMCUBAIOMbCS
3HauHi 00cs2U eleKmpoeHepeii, BUpPOONeHOI 3 BUKOPUCMAHHAM GUKONHUX, NEPEeBANCHO IMNOPMOBAHUX,
NAnUBHUX pecypcie, wo Ccmeoproe 3azpo3y O0Jia eeKmugHo2o 1o20 QYHKYIOHY8aHHs ma 00YMO6Noe
aKmyanbHicms nposedenHs NpeoCmagieHux 6 cmammi 0ocniodcensb. Memoio € oyinka nomewnyiany ma
BUBHAYEHHS NePCRNeKMUBHUX CNOCO0i8 Oeyenmpanizoeano2o eieKkmpo3abe3nedeHts azponpoMuciogUx
MoBaAPOBUPOOHUKIE HA OCHOGI AHANIZY CYHACHUX MEXHIKO-MEXHONO02IYHUX pilleHb 6 2any3i eleKMpUuiHol
iHoiceHepii ma cuHme3y NepCnekmusHoi cxemu KOMOIHOBAHOI cucmemu A6MOHOMHO20  HCUBLEHHS
CIIbCLKO20CNOOAPCHKUX RIONPUEMCIG.

B cmammi Oyna 30iticnena oyinka mexHiyHUX Ma MEXHOLOSTUHUX MONCIUBOCHEN OISl BUKOPUCTNAHHS
ABMOHOMHUX  €JIeKMPOYCMAHOBOK MANUMU MA CEePeOHiMU NIONPUEMCMBAMU  A2PAPHO20 CEKMOpY, WO
npayioloms HAa NPUHYUni KOoHeepcii GIOHO6NI0GaHUX Odicepen i3 YPaxy8anHAM HNPUpOOHO-KAIMAMUYHOO
nomenyiany Binnuyvxoi obracmi. B pezynomami nopieHAIbHO2O aHANI3Y eKCRIYAMAYIUHUX XAPAKMEPUCTUK
8I0OMUX CNOCOOI6 HAKONUYEHHS eNeKMmPUdHOi eHepeii OYIo 6CMAHOGIEHO, WO 6 YMO8AX ABMOHOMHO20
€/IeKMPOACUGNEHHS  MAUX MA  CePeOHiX —a2pOonpoOMUCIO8UX NIONPUEMCME 3d PAXYHOK — KOHEepCii
anbmepHamusHux odxcepen enepeii, Hatlbibwl PYHKYIOHATLHO MA eKOHOMIYHO 0OIPYHMOBAHUM 8APIAHMOM €
BUKOPUCTNAHHA CUCTEM AKYMYTI08ANHA eHepeii Ha 6a3i MAX08UKIE 3 HACMKOBUM SUKOPUCTIAHHAM Pe3epPEHO20
010Ky Himiti-ionHux 6amapetl.

Bbasyrouuce na eimuusnanomy ma sapyoiscHomy 00ceioi Oyna 3anponoHo8ana nepcnekmusHa cxema
KOMOIHOBAHOI cucmemu a8MOHOMHO20 JHCUBLEHHS MATUX MA CEPEOHIX CibCbKO2OCHOOAPCLKUX NIONPUEMCTNG
ma cgopmosano npiopumemHi HANPAMU ROOANLUIUX OO0CHIONHCEHb ONd NIOBUWEHHS  eheKMmUBHOCMI
yHryionysanns maxoi cucmemu.

Hocniooscenns  mexHiko-mexHonNoO2iMHUX —NnepedymMo8 01 pO3poOKU  KOMOIHO8AHOI  cucmemu
ABMOHOMHO20 eHepeo3abesneueHtss ma ii CKiadosux 30ilCHIOBANUCH 13 3ACMOCYBAHHAM Memodié anauiisy,
V3A2aNbHEeHHsS ma  cucmemno2o nioxooy. Ilomenyiuini nepesacu ma egekm 6i0 6NPOBAONCEHHS
3anpoNoHOBAHOI CXeMu IPYHMYIOMbCA HA OCHOGI 3AKOHI8 PO3GUMKY MEXHIYHUX Ma eNeKmpOoeHep2emuyHUx
cucmem.

Knwuosi  cnosa:  enexmposzabe3neyenHs — acponpoMUCIOBUX — NIONPUEMCME,  ABMOHOMHA
eHepeocucmema, BIOHOBNIOBANLHI 0Jcepena enepeii, cucmema aKymyio8anis eHepeii, Maxoux, KomoiHosame
€NIeKMPOACUBTIEHHSL.

Puc. 9. JIim. 16.

1. Beryn

B cyuacHux peaisix arporpoMHCIOBUH KOMIUIEKC YKpaiHM BHCTYIAa€ B POJIi HAMOLIbII CTIHKOT
YACTUHU HAllOHAJIHHOI €EKOHOMIKHM Ta € OJHHUM 13 OCHOBHUX Ta CTAOLIBHUX 3a 00CIraMu HaJIXOIDKEHb 10
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Or0[KeTy MiKrary3eBux (GopMmyBaHb. PazoM 3 TMM BHUpOOHHITBO Ta MepepoOKa MPOMYKIii MiAPHEMCTB
arpo0i3Hecy, sik i pemrtu ramyseil ekoHoMmikn AIIK, xapakrepu3yeTbcsi 3HAUHOIO €HEPrOEMHICTIO, IIO 3a
OIliHKaMH eKcrepTiB [1], 3HaYHO BHINA, HIK B IHIKX IPOMHCIIOBO PO3BHHEHHX KpaiHaX Ta BH3HAYAE
VYkpainy, sk 0HY i3 HAaHOUTBII eHepPreTHIHO Hee(eKTUBHIX KpaiH y CBITI.

[IpakTH4HO BCe CIOKMBAHHS €HEprii B YKpaiHi 3aJI0BOJBHSETHCS 32 PaXyHOK BHUKOITHOTO IANMBA,
OinpIlIa YACTHHA SIKOTO IMIIOPTYETHCS, B TOMY 4ucli 3 PO, 110 B cyuacHHX peaisix arpecCUBHHX il CXiAHOTO
cycija, CTBOPIOE 3arpo3y Ui EHEpreTHYHOoi Oe3neKkd AepKaBH 1 30KpeMa CTpaTerigHO-BayKIHBOI,
OromKeToyTBOprOtoUOoi ramysi — AIIK.

Pearyroun Ha BUKJIMKH CHOTOJCHHS JIepKaBHUMH OpraHaMyd Biagu Oyna pospoOiieHa Ta
3aTBepkeHa Ykazom lIpesmpenta VYkpainm Bim 26 TpaBas 2015 poxy Ne 287/2015 «Crpareris
HaIioHampHOI Oe3nexm» [2]. BimnmoBimHo 1o myHKY 5 posminy 3 mi€i cTparerii BU3HA4Y€HI OCHOBHI 3arpo3u
[IOA0 CHEPIeTUYHOT OE3MEKH:

— CIIOTBOPEHHS PUHKOBUX MEXaHI3MIB B €eHEPreTHIHOMY CEKTOPi;

— HEAOCTaTHIN piBEeHb AUBEPCHQIKAIIi IKEpel ocTadaHHsI CHEPTOHOCIB Ta TEXHOJIOTIH;

— KpHMiHAJTI3allis Ta KOPYMIIOBaHICTh EHEPTETUIHOI Cepu;

— HeJi€Ba MOJITHKA eHeproe(eKTHBHOCTI Ta eHepro3ade3nedeHHs.

B m.4.11 Bu3HaueHi mpiopuTeHi HANpPSIMKU 3a0e3MeUeHHs] eHepreTHdHOoi Oe3rekn YKpaiHw, cepen
SKUX JTuBepcuikarmis JpKeped 1 MapuIpyTiB €HEepronocTayaHHs, MOMONaHHS 3anexHocTi Bim Pocii y
MOCTa4yaHHI E€HEPreTHYHHX PECYPCiB 1 TEXHOJOTiH, PO3BUTOK BiJHOBIIOBAHOI Ta SIIEPHOI CHEPTeTUKH 3
ypaxyBaHHSM IMIPIOPUTETHOCTI 3aBAaHb €KOJOTIYHOI, SAEPHOT Ta pagianiifHoi Oe3nexu [2].

OxkpiM JaHOTO HOPMATHBHO-TIPABOBOTO aKTa, po3nopsmkeHHsM KMY Oyna cxBaneHa «EHepreTnana
cTpateris Ykpainu Ha nepion no 2035 poky «besneka, eHeproeeKTUBHICTh, KOHKYPEHTOCIPOMOXHICTBY
[3], ¥ pamkax siKoi mependadaeTbcs CTaje PO3UIMPEHHS BHUKOPHUCTAHHS BCIX BH[IB BiJIHOBIIOBAHOT
CHEPreTHUKH 3 MPOrHO30BaHUM 3pOCTaHHAM ii wacTku y 2025 poui mo piBHA 12 % Bim 3araabHOTO
MIEPBUHHOTO TIOCTa4aHHA eHeprii Ta He MeHte 25 % — mo 2035 poky [3, 4]. ToMmy mocmimkeHHs CripsIMOBaHi
pO3poOKy Ta  MOJCpHI3allil0  BUCOKOS()EKTHBHUX CHCTEM  aBTOHOMHOTO  €HEpPro3ade3leueHHs
arpoNpOMHUCIIOBUX MiANPUEMCTB, IO 0a3yHOThCSI HA BHKOPHCTAHHI BiJHOBIIOBAIBHUX JDKEPEN €Heprii €
AKTYaJIbHUMH, MalOTh NPAaKTHYHY I[IHHICTh Ta CTpATETidHYy Ba)KIUBICTh y 3a0e3NedeHHI eHEepPreTUYHOl
Oe3nekn YKpainu Ta eeKTHBHOTO (DYHKIIIOHYBAaHHS EKOHOMIYHOI CHCTEMH JIEPKaBH.

2. AHAJIi3 ocTaHHIX TOCTiTzKeHb Ta MyOJTikamii

Ha panumit uwac, HalOinbII INMPOKOrO MOIIMPEHHS B YKpaiHi HaOynd CHCTEMH aBTOHOMHOTO
eNIeKTPONIOCTaYaHHs Ha OCHOBI OPraHIYHOTO MaJIMBA, 0 CKJIAJal0ThCS 3 JIBOX OCHOBHUX YaCTHH: T€HEPaTopa
1 JIBUTYHA, SIKUM MOke OyTH OEH3WHOBUM, IU3eJbHUM a0o ra3oBuM. [IpoTe MOBHOIIHHE BHUKOPHCTaHHS
TAaKUX CHUCTEM OOMEXKYETHCS BHCOKOKO BAapTICTIO TPAJUIIHHUX MAIMBHUX PECYPCiB Ta POOHTH €KOHOMiYHO
HEJIOLUILHIM MOBHE 3aMIICHHS! HUIMH IIEHTPaJi30BaHOTO €JIeKTPOIIOCTaYaHHs, 0 CIIOHYKA€e 10 PO3POOKH i
CTBOPEHHS CHCTEM aBTOHOMHOTO €JIEKTPOIIOCTauYaHHS HA OCHOBI KOHBEPCil alIbTEpHATUBHUX JIKEPEN eHepril
[1, 5, 6].
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TexHiuHI Ta TEXHOJOTiIYHI acleKTH e(PEeKTHBHOTO BHUKOPHCTAHHS ajJbTEPHATHBHUX JKEpeNl eHeprii
BiJOOpa)keHO B Mpaisix 0araTbox HayKoBUiB [1, 5, 6, 7], B IKUX KpiM IepeBar TakoX BiAMideHi MpoOIeMH,
I110 BUHUKAIOTH MIPU OCBOEHI INX BHIB €IEKTPOCHEPTeTUKH. SIKIIO K BUPOCTAHHS €HEeprii COHIA B CHCTEMax
eHepro3a0esnedeHHs 1 HaOyBae Bce Oimpimoi momymsiprocTi [1, 8], To moTeHmiam BiTporeHepamii €
HEBUIPaBAaHO HETOOIIHEHUM Ta MOSICHIOETHCS TAKUMHU (PaKTOpaMu:

- HETMOCTIMHUI XapakTep Ta HU3bKa MIBHAKICTH BITPY Ha MEpeBaKHil dacTHHI TepuTopii YKpaiHw,
10 CTBOPIOE CKIIAIHOIII [T MTPOTHO3YBaHH rpadika BUPOOHHUIITBA;

- moTpeda y BUKOPUCTAHHI JJOPOTHUX TEXHIYHUX 3ac00iB Ta 001 {HAHHS JIUIs aKyMYJISIlil BUPOOJICHOT
€JIEKTPOCHEPrii yCTAaHOBKAMH MaJIOi MOTYKHOCTI.

Pazom i3 TuMm, sk mo3ye mocBim kpain €C, Ha AaHWN Yac Taiay3b BITPOSHEPTETUKH € HaWOiIbII
MEPCHIEKTHBHOIO Ta TAKOI0, II0 XapaKTEPU3YIOTHCS CTPIMKOIO TUHAMIKOIO HApOIyBaHHs 00’€MiB TeHeparil
1T BUpOOHUIITBA enekTpoeneprii (puc. 1) [9].

Ili cBiTOBI TEHAEHII 3MYIIYIOTh IEPETIITHYTH TBEPDKCHHS, IMOM0 HEIOUMUILHOCTI BIiTPOBOI
eneprokonBepcii mia mineir AIIK Ta crnpustoTs akTuBizalii AOCHIKEHb, SIKI MPUCBSYEHI po3polii
BHUCOKOC()EKTHBHUX CHCTEM aBTOHOMHOTO e€Hepro3abe3leueHHs arpolpoOMHCIOBUX MiAPHEMCTB HA OCHOBI
abTePHATHBHUX JDKEPEIT eHeprii.

3. MeTa Ta 3aBAAaHHSA J0CTIIKEeHHS

Takum umHOM, Oyjia CopMysIbOBaHA MeETa JOCIIPKCHb, SKa IOJSATrae B OINHII IMOTCHIIANy Ta
BU3HAYEHHI TIEPCIEKTUBHHUX CIIOCOOIB JIEIEHTPATi30BaHOTO EJIEeKTPOo3abe3NeueHHs] arponpOMHUCIOBHX
TOBapOBUPOOHHKIB HA OCHOBI aHAJI3y CyYaCHHMX TEXHIKO-TEXHOJOTIYHHX DIlIEHh B Taly3i €IeKTPUIHOL
iKeHepii Ta CHHTE3y NEpPCHEKTUBHOI CXeMH KOMOIHOBAaHOI CHCTEMH aBTOHOMHOTO IKHBIICHHS
CLIBCBKOTOCTIOJAPCHKUX TiIIPUEMCTB.

4. Marepianau i MmeToau

OmiHKy TEXHIKO-TEXHOJOTIYHHX  MOXKIHUBOCTEH Ta  MPUPOTHO-KIIMATUYHOTO  IOTCHITATY
BiHHUIIBKOTO perioHy AJsl aBTOHOMHOTO JKHBIICHHS CUTBCHKOTOCIIOAAPCHKHUX MiAMPUEMCTB Ha MPUHLUIMI
KOHBEpCii MOHOBIIOBAIEHUX JDKEpeN eHeprii Oysio 3iiiCHEeHO BpaXxOBYIOUH JOCBIJ BITUM3HIHUX [5, 6, 7] Ta
3apyOixHux BueHmx [10, 11] mpamrorounx B mii ramys3i. Kpim mporo, Oyma BukopucraHa iHbopmarlis
Mpe/CTaBIeHa 3a pe3yiabTaTaMH JOCTI/DKEHh TPOBIAHUX MDKHaApoAHMX Kommadid [9, 12, 13] Ta
YKpaiHCBKOTO TiJpOMETEOPOIOTIHHOTO LEeHTPY [14].

AHali3 BIIOMHX TEXHIYHHUX PIlICHh Ta TEXHOJIOTiH HAKOIMYEHHs eNEKTPUYHOI eHeprii OTpUMaHoi
BiJl aBTOHOMHHMX €JIEKTPOYCTAHOBOK 3/1MCHIOBABCS 13 3aCTOCYBAaHHSM METO/IB y3arajJbHEHHs Ta CUCTEMHOTO
MiX0y.

IMpu po3poOmi cxeMu KOMOIHOBaHOI CHCTEMH aBTOHOMHOTO €HeprozabesledeHHs — TilOTeTHKO-
nenyktuBHUM Meron. IloTeHmiiiHi mepeBarn Ta e(eKT BiJ BIOPOBAKEHHS 3alpPOINOHOBAHOI CHUCTEMH
IPYHTYIOTBCSL HA OCHOBI 3aKOHIB PO3BUTKY TEXHIYHUX Ta €IEKTPOCHEPreTHYHHUX cucteM [15].

5. BUKJIa/IeHHsI OCHOBHOI'0 MaTepiany

CroromHi  (hipMaMU-BUPOOHMKAMHU  IPOMOHYIOTHCSL Pi3HI  KOHCTPYKIi BITpOTEHEpaTopiB 3
BEPTUKAIBHOIO BicCIO OOEpTaHHs, IO JO3BOJIAIOTH BUPOOISATH €NEKTPUYHY €HEpriro MpH IIBHUIKOCTI BITPY
1,0-1,5 m/c, mpu HOMiHATBEHOMY pexkuMi podotu 3-4 m/c [5, 7, 10, 11].

Jus  OIiHKM TOTEHHIWHMX  MOXJIMBOCTEH  BITPOBOi  eNeKTporeHepamii JUIsl  SKHBJICHHS
CLIBCBKOTOCHOAAPCHKUX CIIOKHMBa4iB OyJI0 BUKOPUCTAHO JaHi «YKPaiHCHKOTO TiApOMETEOPOJIOTiYHOTO
ueHTpy» 3a 2019 pik (ma npukiani Binaumnekoi obmacti) [14] Ta moOymoBaHo miarpaMu cepemHix Ta
MaKCUMaJIbHUX 3HAYeHb IIBHJIKOCTI BITPOBOIO MOTOKY MO MicsIsix (puc. 2). Sk BUJIHO 3 aHiii3y BITPOBOI
aKTHBHOCTI, Ha TepUTOpii BiHHHWILKOT 00NacTi BHPOJOBXK POKY IiIOTh BITPH, TPUAATHI Ui poOOTH
BITPOCHEPreTHYHHUX ycTaHOBOK. llpum npomy Bmpomorx 10 wmicsuiB, 3a BUKJIIOUSHHSM JIUIHSA 1 CEpITHS,
MOJITHBE 3a0e3MedeHHsl iX poOOTH Ha HOMIHAIBHUX €KCILTyaTalliiHIX peXUMaXx.

OauuM 13 BiZIOMHX BapiaHTiB aBTOHOMHOI'O €JIEKTPOIOCTaYaHHS  CLIbChKOTOCIOAAPCHKUX
CIOXXMBa4iB 3 BHUKOPUCTAHHSIM BITPOBOi €HEprii € BigoMa KOHCTPYKLiS aBTOHOMHOI CHCTEMH
eNIEKTPONIOCTaYaHHs Ha OCHOBI BITPOCHEPTETHYHOI YCTAHOBKHU 3 aKyMyJISITOPOM 1 MaxoBuKoM (puc. 3) [5].

3a 1i€l0 CXeMOK KpPYTHHH MOMEHT 3 Baly BiTpokosieca | HaaXoIUTh Ha POTOP ACHHXPOHHOTO
reHeparopa 5 3 3aKpilIeHUM Ha HbOMY MaxOBHKOM 2, IO JO3BOJISIE B JISSKiM Mipi 3rJaiuTH 3MiHU KPYTHOTO
MOMEHTY IIpH MOpUBaxX BITPY 1 KOMyTalii HaBaHTaXeHHs. EHepris 3 reHepaTopa 5 HaAXOJUTh Ha 1HBEPTOP-
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KOMyTarop 7, Aami 4uepe3 3apsAHUN NpUCTpiii 4 HAKOMMYYEThCS B aKyMYJSITOpHHX Oatapesx 3. Y pasi
HEOOX1AHOCTI, IPY 3MEHILEHH] MIBUIKOCTI BITPY, AJIS €EKTPOIOCTaYaHHs CIIOKHUBaUiB 8 BUKOPHCTOBYETHCS
eHeprisi, HakomWyeHa B aKyMmynsTopHuX Oartapesx 3. KepyBamHs poOoToro  3abe3meuyeThcs
ABTOMATH30BaHOIO CHCTEMOIO yIpaBiiHHs 6 [6].

16

14

12

10

Wewnakictb BiTpy, M/
=)}

1 2 3 4 5 6 7 8 9 10 11 12
B Makcumym | 14 8 8 13 10 8 7 7 9 10 7 11
B CepeaHn 3,80 | 3,40 | 3,80 | 4,30 | 3,40 | 3,40 | 3,10 | 2,90 | 3,20 | 3,30 | 3,60 | 3,90

Puc. 2. Illeuokicmo ¢impy no Binnuuskin oonracmi ¢ nepioo 01.01.2019-31.12.2019

Takos BijtoMa KOHCTPYKIIiSi CHCTEMH aBTOHOMHOTO €JIEKTPOIIOCTaYaHHS Ha OCHOBI T1OpUIHOT BiTpO-
COHSYHOT eHepreTudHoi ycTaHoBKU [16] (puc. 4), mo sBise co0OK cTaHIil0 Ha 0a3i LIOTJIOBOTO
BiTpOreHepaTopa 3 TOPU3OHTAIHHOIO BicClo 1 Ta KOMIUIEKCY (OTOENEKTPHYHUX MOIYIIB 2 MPUETHAHUX IO
ennHO1 eHeprocucteMu. Po3momin BupoOeHOi eneKkTpoeHeprii Ta aBTOMaTH3aliss poOOTH BCi€l cucTeMu
3a0e3neuyeTbess TiOpumHUM KoHTpoiepoM 4. Hammumok BUpoOIEeHOi eleKTpoeHeprii HaKOMHYYEThCS 3
BUKOPUCTAaHHSIM OJloKa aKkyMynsiTopHux Oartapedt 5. IlepeTBopeHHS MOCTIHHOTO CTpyMy B 3MiHHHNA ISt
MTOIAJIBIIIOTO KUBJICHHS CIIOKUBAYiB O 31 CHIOETHCS IHBEPTOPOM 3.

Jo ocHOBHMX TiepeBar Takoi aBTOHOMHOI CHCTEMH  €JIeKTpo3a0e3lieueHHsT  BiJHOCATH
B3a€EMOKOMIICHCAIIII0 Ae(IlUTy eIeKTporeHepailii, CyTh SKOI MOJSTra€ y JOCHTh BHUCOKIH MPOIYyKTUBHOCTI
(doToenekTpHUHNX OaTapeil BIITKY Ta BiIHOCHO HM3bKiH B3UMKY. Y CBOIO Yepry, B JITHIH Yac IIOTIOBHUH
BITpPOT€HEpaTOp 3a3BHYall TPALIOE B PEXHUMI MIHIMAJIBHOI MOTYKHOCTI, IO 3yMOBJEHO YaCTHMH
0e3BITPSHUMU JTHIMH XapaKTEPHUMHU JUIS €1 TOPH POKY.

\J
W I »
|

Puc. 3. Cxema asmonomnoi cucmemu Puc. 4. Cxema eéimpo-conaunoi 2iopuonoi
eeKmponocmayanis Ha 0CHOBI YCMAaHo8KU
eéimpoeHepzemuyunol yCMaHo8Ku 3
AKYMYIAAMOPHUM PE3EPEOM

R

Jlo CHibHHUX HEJOJNIKIB ONMMCAaHHWX BapiaHTIB aBTOHOMHOTO eHeprosadesmnedeHHs (puc. 3, puc. 4)
MOXHa BIJJHECTH HEJOCKOHAIICTh CHUCTEMH HAKONHMYEHHS eHeprii, Mo TMoyisrae B HEOOXiTHOCTI
BUKOPHUCTaHHS JIOPOTUX aKyMYJIATOPHUX Oarapei 3HauHOi eMHocTi. [l meprmoro Bumanky (puc. 3) Taka
cucTeMa IIOBHHHA 3a0e3MEeUYUTH EJICKTPOIIOCTAYaHHS CIIOKMBA4iB B MEpioj WITWIO, MPH  IOMY
BUKOPHCTAaHHS MaXOBHKa OOMEKYEThCS IHEPIIMHMMU XapaKTEPUCTHUKAMU Ta HEBEIUKMMHU 3HAYCHHSIMU
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MaKCHUMaJIbHOT €HEPrOEMHOCTI.

Jns npyroro BapianTy (puc. 4) nmpobiemMa 3MEHILIEHHS 3aralbHOi EMHOCTI aKyMYJISITOPHHX Oatapeit
JaCTKOBO BHPILIYEThCA 3a PaxyHOK YK€ 3rajaHoi B3a€EMOKOMIICHCAIl, MPOTe HEBUKIIOYCHUH BapiaHT
nedimuTy BHpPOOIEHOT eHeprii NpW BIACYTHOCTI CTaOIIBPHOTO BITPOBOTO TIOTOKY Ta COHSYHOTO
BUNPOMiHIOBaHHS (IUTHIB B HiuyHMHA dac). KpiM Toro, sk mokasye pgoceig [9, 10] mns poGotu
BITPOTE€HEPATOPIB 3 TOPU3OHTAIBHOIO BicCl0 00EpTaHHS B HOMiHAIBHOMY pPEXHMi, HEOOXiIHOIO YMOBOIO €
HasSBHICTH BITPOBOTO MOTOKY 3 MIBHAKICTIO B 1...2 pa3u BHIIOIO 3a Ce€peqHi 3HaYeHHS IMBUIKOCTI BITPIB, IO
JUIOTH Ha TepuTopii BiHHUIILKOT 00JIACTI BIPOIOBXK POKY.

Takox JOUINEHUM OyZe BUKOPUCTAaHHS TIpeOeHeBHX BITpOTYpOiH, 3 iX pO3MIIIEHHSM Ha Jaxax
BHPOOHMUNX OYAIBEIH Ta CIIOPY MOPS 13 COHIIHUMH IMaHeIsIMA. Jlo TTepeBar Takux BITPOTYpPOiH BiTHOCSTH
[4, 10, 11]: BukopucTaHHSI €PEKTy MiAHOMY TOBITPSHHX IOTOKIB, IO 3a JAMIHAPHOTO PEXKUMY PyXy Ta
3aJISKHO BIJI KyTa HAXWJIY JIaxy JIO3BOJISIE OTPUMYBATH IIBUJIKICTh BITPY Ha rpeOeHi B 2—3 pa3u BUIIE, HIXK
ITOYAaTKOBA; CIIPUHMAaHHsI O1IHOTO BITPY; Maiike TIOBHA OE3ITyMHICTh POOOTH.

Ille omHMM BapiaHTOM aBTOHOMHOTO €JIEKTPO3a0e3IeUcHHS € BUKOPHWCTAHHS TIOPHIHUX CHCTEM
€JIEKTPOIIOCTaYaHHs Ha OCHOBI €HepTii BiTpy i OEH3MHOBUX eleKTporeHepaTopis. [loeTHaHHS TapaHTOBaHOT'O
JpKepera eHeprii — OEH3MHOBOTO eNIeKTporeHeparopa i HecTabiIbHO MMOHOBIIOBAHOI €HEPTii BITPY J03BOJISE
moOymyBaTH yHIBEpCaJIbHI CHCTEMH aBTOHOMHOTO EJIEKTPOIIOCTayaHHs, IO 3a0e3rnedyroTs OesmepeOliliHe
eJIeKTpornocTadanHsi croxuBaviB [7]. Taka cuctema eneKTpONOCTayaHHsS 3 ABOMa JPKEpenaMu eHeprii
JI03BOJISIE TIOKpUBaTH (B TIEBHI NPOMDKKM Yacy) MOTPeOM eHeprii, Mo BHPOOIAETHCS, OCH3MHOBHM
TeHepaToOpOM IpY IpoBasiaXx ado BiICYTHOCTI BITPOBOTO HABaHTAKECHHSI.

B 3aranpHOMy Bumamky ms riOpuaHa cuctema (puc. 5) sBISE COOOI0 TOETHAHHA PI3HAX 3a
MPUPOAOIO JKEpeNl eHeprii Ha MIMHI 3MiHHOTO CcTpyMmy. B mepioll BHCOKOTO 3HA4eHHS pecypciB BITpY
OCH3MHOBUI T€HEPATOP BiIKITFOYAETHCS.

LLInHa 3miHHOrO CTpymy L

bl —

A\

BH |

- q S s

Puc. 6. Cxema aesmonomnoi cucmemu

Puc. 5. I'ibpuona cucmema agmoHoMHO020 e1eKmponocmaiuanHis Ha OCHOGBI
enekmponocmauanunua: bI'— d6enzunosuii gimpoenepzemuunol yCmano68Ku 3 pe3epeHoro
enexkmpozenepamop; BI' — eimpoeuii zenepamop; enexmpocmanuicero: 1 — eimpoosuzyn; 2 —
bH — 6anacmne nasanmasicenns; H — acunxpoHuHuii 2enepamop; 3 — ingepmop; 4 —
HABAHMANCEHHA Komymamop; 5 — nanuena enekmpocmanyis; 6 —

cnoxycueay eneKmpuydnoi enepeii; 7 — akymyaamop;
8 — ycmanoexa na oionanuei; 9 — konoencamop

Cepen OCHOBHMX HEIOJIIKIB 3ralaHoi CUCTEMH MOKHA BiJ3HAUYUTH HEOOXiHICTh YACTHX BKJIIOUYEHB i
BIJKJIIOYEHb OEH3MHOBOI'O T'€HEpATOpa BiA LIMHU 3MIHHOTO CTPYMY HIpH iMIYJIbCHOMY XapakTepi BiTpOBOi
TeHepallii Ta BUCOKa BapTiCTh BUPOOJICHOI HUM EHEpTil.

TakoX BiJIoMa KOHCTPYKIIiSl BITPOCHEPreTHYHOI YCTAHOBKH ABTOHOMHOTO EJEKTPONOCTAYaHHS,
PE3epBOM B SIKMX BUCTYIIA€ NAJIMBHA €IEKTPOCTaHIis (puc. 6).

BitpoaBuryH Hamae pyx poTOpy acHHXpPOHHOTO reHeparopa. KonpeHcartopu 3abe3rnedyroTh
30ypeHHsI aCHHXPOHHOTO TeHepaTopa 3 KOPOTKO3aMKHEHUM POTOpOoM. EHepris 3 acHHXpOHHOTO T'eHepaTopa
4yepe3 KOMYTaTop Ta iHBEPTOP MEPETBOPIOETHCS 10 HEOOXIHOTO PiBHS HANPYTHU 1 MOJAETHCS CIIOKUBAUEBI.
Hapnumky eHeprii HaKOMUYYIOThCS B aKyMYJISITOPHUX OaTapesix 1 BUKOPHCTOBYIOTBbCSA B pasi 0e3BiTpsHOL
norogu. B dKOCTI  pe3epBHOrO  JpKepeia  JKUBJICHHS — BHKOPHUCTOBYEThCS — OEH30-IH3elbHA
eNeKTpOyCcTaHoBKa [6].

Jns miel cucreMu XapakTepHUMH € HasBHICTb OKPEMHX HENOJIKiB, IO MPHUTAMaHHI AJs paHimie
MPEICTaBICHUX BapiaHTIB.
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OTxe, mompu HHU3KY OYEBHIHHX T[E€peBar, CTOXaCTUYHHH XapakTep ajJbTepPHATHUBHOI
eJIeKTporeHepanii JOCUTh YacTO MPHU3BOAWUTH A0 CHUTYyallli, KOIMM OOCSITM BHPOOJIEHOI E€Heprii 3Ha4HO
MEPEBUIYIOTh MOTPe0y B JKUBJICHHI CIIOKMBAYiB Ta HaBMaku. KpiM TOro, iCHyIOTh IIOMICSIYHI, CE30HHI Ta
piUHI KOMWBaHHS IHTEHCHBHOCTI Ta JOCTYITHOCTI BiJHOBITIOBAIFHUX JDKEpeN eHeprii. 3 iHmoro OOKy, SK
MOKa3ye JOCBiJ, MOTpeda B €HEprii 4ac BiJ yacy MOXE 3MIHIOBATHUCh, 110 HE 3aBXIH 30iraeThcs 3
MEPIONYHICTIO BiAHOBIIOBANBHUX JDKEpEN €Heprii, CTBOPIOIOYM MpoOIeMH HaailiHOCTI (YHKIIOHYBaHHS
ABTOHOMHHX eHeprocuctem [12].

3nidCHMBIIM aHadi3 pIi3HUX BapiaHTIB aBTOHOMHOTO €JIEKTPOIOCTaYaHHS, MOXHa 3POOUTH
BHUCHOBKH, IO 3 METOI CTa0imi3allii BUPOOJICHHS/CIIOKUBAHHS CHEprii JOIIEHUM OyJie 3aCTOCOBYBaTH
KOMOIHOBaHy CHCTEMy aBTOHOMHOTO €JIeKTpo3a0e30eueHHs, SKa BKIIOYaTUME OCHOBHHM MOIYIh
BiTporeHepariii Ta oamH a0 AEKiTbKa PE3EPBHUX MOIYJIB (3 BHKOPHCTAHHSIM COHSYHWUX NaHenell Ta
TCHEpaToOpiB MpPAaLIOIYUX Ha TPAAWLIHHMX BUAAX NanuBa). MakcHUMaiabHOI X €QEKTHBHOCTI TaKOTO
eNeKTpo3abe3neyeHHs] MOXHA JTOCSATTH JIMIIE MIPU YMOBI BKJIFOUCHHS JI0 i1 CKJIa[y CHCTEMH aKyMYJTIOBaHHS
(maxkormmuenns) eneprii (CAE).

IIponiec podotu CAE Bkitoyae B ceOe MEPETBOPECHHS CJIEKTPUYHOI €HEprii 3 OJHOTO JOCTYITHOTO
JpKepena B iHIII GopMu eHeprii Ta ii 30epiranHs, 3 MOXKJIMBICTIO 3BOPOTHOTO TIEPETBOPEHHS Y pa3i moTpedu
Hazajq B enekTpuuHy. Dopma TepeTBOpeHHS eHeprii Moke OyTH XIMIYHOIO, MEXaHIYHOIO, TEPMIYHOIO,
EJIEKTPOXIMIYHOIO Ta eJIeKTpuyHOIo (puc. 7) [12].

30epiranHs eHeprii OyJe AOUUIBHUM, Yy Tepiou HHU3bKOI MOTpeOM CHoKMBaviB (HIYHWHA dac,
TEXHIYHE OOCIyrOBYBaHHS OCHOBHHX TEXHOJOTIYHHX €JEKTPOMAIIMH TOMIO) Ta TPH IIiIBHUIICHHI
3aTpeOyBaHOTO PiBHS reHeparlii (30UTBIIEHHS BITPOBOTO Ta/ab0 COHSYHOTO HABAaHTAXKEHH:). Y TOH e 4vac,
HAKOMWYeHA EHeprisi Moxke OyTH CIOXHTa B Tepiogu 30UNbIICHHS MOTPEOM CHOXHMBAYiB (BUKOHAHHS
E€HeproeEMHHUX TIPOIIECIB) Ta Yy BHIAJKaxX CIOBUIHPHEHHS TeHepallii (IIpoBajM BiTPOBOTO HaBaHTAKECHHH,
3MEHIIIEHHsI CBITJIOBOTO MOTOKY ToI10) [11].

(ucmermy 30epizarHs
E/IeKmpoeHepel]

— — T— — |
| Mexarsm || Teprraer | | X || Enexmpoxivian || Enexmpua|
{ [TAEC | || Temwo- Ompumarks | | | /limig~ioHH) Lynep-

XIMIH) bodkw oamapeiil -on), | kowdencamapy
| |Ha cmucrerHomy
nobimpi _{%,L/g men/o LuHme3 (Ouryebo
NpUpoOHLOZ0 | KUC/OMH

Ha [Touxobare 2a3ly oamapei

| Mﬂ/@mﬁw i Hampii-cip4ar
nooimpl | =
: oamapli (NaS/
(ynep-
Maxobuky || /lpomosrr
pedokc-oamape;

Puc. 7. Ocnosni munu cucmem 30epicanus enepaii

Bimomi 3acobm Ta TeXHOJIOTIT pe3epByBaHHsI €Heprii MaloTh Pi3HY BapTiCTh, EMHICTh Ta HIBHJKOJIIIO
(puc. 8), a ix BuOip MOTPiOHO 3IIHCHIOBATH 3 OIVIALY HAa KOHKPETHI BUMOTH 10 BHPOOHMYHMX HPOLECIB
MiANPUEMCTBA, XapaKTEPUCTHKH rpadika T000BOTO Ta PIYHOTO CHOXKHMBaHHS €HEPrii, CKIIAJ Ta MapaMeTpH
ABTOHOMHOI €HEPreTUYHOI CUCTEMHU TOIIIO.

s mManux Ta cepeiHix MiJNPUEMCTB arpapHOro CEKTOpY B 3aJICXKHOCTI BiJ] BHILE IEpPEepaxoBaHUX
¢dakTopiB nmouinbHuM Oyne BuKopucTaHHA B CcTpyKTypi CAE cynep-mMaxoBHKIB, fKi XapaKTepHU3YIOTHCS
eHepreTHyHow eMHicTio Bix 1 kBrrog no 100 kBrroa, nmpu 1bOMy TPUBAJIiCTh HAKOIMUYCHHS Ta Bijjgadi
eneprii craHoButh 1 xB...1rox [11]. MaxoBukn XapaKkTepU3yIOTHCS BHCOKOIO HaIiliHICTIO, HEBHCOKOIO
BapTICTIO, JIOBTOBIYHICTIO Ta € eKOJOriuHo Oe3rmeynnMu 3acobamu  30epiranHs eHeprii. OCHOBHe
(dyHKIIOHATbHE MTPU3HAYCHHSI MaXxOBHKa MoJisirac y (hopMyBaHHI 3amacy KiHETHYHOT eHeprii BiJi 00epTOBOro
PYXy 3 MOXIHBICTIO ii TIEpETBOpEHHsI B E€JNEKTPHYHY EHEPrito JUIs MOJAIBIIOI Iepefadi B aBTOHOMHY
CHEPTrOCHUCTEMY.
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Pa3om i3 TiM, IOBHA BiiMOBa BiJ akyMynsiTopHux Oarapeid B CAE Moxke mpHU3BECTH 10 MOTipLICHHS
KEpPOBAaHOCTI aBTOHOMHOI eHeprocucTeMu. ToMy B SIKOCTI pe3epBHOT0 3ac00y HAKOMUYEHHS, KPIM MaXOBHKIB
BapTO TependaynTH BUKOPUCTAHHA OJIOKY JITIH-IOHHUX OaTapeil, fKi XapaKTepH3YyIOThCS BHCOKOIO
3MATHICTIO JIO IIBWJIKOTO pearyBaHHS Ha KOJNWBAHHS Je(ilMTy/HAAmUIIKy eHeprii. [IpoTe Ha BiaMiHy Bij
OMHCAHMX BapiaHTIB, OCHOBHUM IMPU3HAYCHHIM IUX aKyMYJATOPIB € BUKOHAHHS (QYHKIIM AucrieTyepu3anii
poOOTH aBTOHOMHOI CHCTEMH, TOJi SK OCHOBHHMM 3acO00M aKkymylltoBaHHS Oyne OJIOK iHepuiHHX
MEXaHIYHUX HAaKOTIMYyBadiB — MaXOBHKIB.

1 pik

Cxosuue rennosol

, FAEC
1 mic

1 AeHb

Cunres
NPUPOAHLOro
rasy

Ha
CTHCHEHOMY OTpuMaHHa
nosiTpi BOAHIO

1 vac

Cynep-MaxoBuKku

— Cynep-KoHpeHcaTopu

Ha 3pifpenomy nosipi

Barapel seix Tunis

Yac Hakonu4eHHs Ta Bigaadi eHeprii

1 cek

1KBT'4  100kBT'y  10MBTy 1rBT4y  100rBry  10TBTY
10kBTY IMBT4  100MBT-y 10MBT4 1TBT'y  100TBTY
EHepreTuqHa EMHICTb

Puc. 8. Xapakmepucmuku cucmem akymynroeanns enepaii [9]

B pesynbTaTi mpoBeneHOro aHaiily, aBTOpaMu CTaTTi OyJI0 CHCTEMAaTH30BaHO Ta Y3arajabHEHO
iHpOpMaIiI0 OO MepeBar i HeJOMiKiB BUKOPUCTAHHSI ICHYIOUMX BapiaHTIB TEXHIYHOTO Ta TEXHOJIOTIYHOTO
3a0e3MeUeHHs 1 3alpONOHOBaHA CTPYKTYpHAa CXeMa aBTOHOMHOI riOpuaHOi enekTpocTaHuii (puc. 9), mo
MOKe OyTH BHMKOPHCTaHA Il EJIEKTPO3a0e3NedYeHHs] MaluX Ta CEePeAHiX CUIBCHKOIOCHOAAPCHKUX
MiANPUEMCTB.

Cucrema AKYMYJIIOBAHHS enepri)' MOIly."Ib pe3epBHOTro
eﬂelc'rposaﬁemellennu
B.aok MHE baok AKB EPE
——
-
P .\

OcHoBHa cHcTema resepauii exeprii
(OCTE)

Moayas BEI'

Monyas CEI’ HIE HE

CnoxuBay eneprii
(CE)

baox
amcneuepusanii

Cucrema
ynpasiHns
(CY)

» &

Baox
MOHITOpHHTY

1AE\ | Vag

Norq

Baok
KomyTauii

ardosdagny

mc
_]

Moy.ib KHBJICHHS] CHCTEMH YIPABJIHHS
(MIKCY)

Enepris [
— - 3

Iadopmauis

|\E

Puc. 9. I'ibpuona cucmema aemonomnozo enekmpo3adesneuenns

57



Ne3 (110) /2020 TexHika, eHepreTHka,

TpaHcnopt AIIK
E /z% panerop

Vol. 110, No 3/ 2020

OCHOBHI CTPYKTYpHI €JIEMEHTH 3alpOIIOHOBAHOI CXEMH Ta 3B’SI3KM MK HUMHU BimoOpaskeHi Ha
puc. 9.

OcnoBra cucrema rerepariii eneprii (OCI'E) Bxirouae B cebe MOIynb BITPOBOI eleKTpOreHeparii
(Mogyns BET) 3 BepTHKaTbHUMH BITPOABUTYHAMH PO3MIMIEHIMHE Ha MIOTIIaX Ta COHSYHOI eeKTporeHepartii
(Monynes CEI') i3 BcTaHOBJICHMMH Ha Jaxax BUPOOHMYUX NPUMILICHb MiANpPHEMCTBA ad0 Ha CHelialbHO
CTBOPEHUX KOHCTPYKLIAX ((pepMax) POTOCTCKTPUYHUX COHSIYHUX NaHelel. DyHKIIOHAbHE TPU3HAUCHHIM
OCI'E momsirae B KoHBepcil eHeprii BITpy Ta COHSYHOTO BHIIPOMIHIOBAHHS B EIEKTPUYHY EHEPriro
nocriitnoro ctpymy (EIIC) Ta nepeaady 1o 010Ky KOMyTalii CHCTEMU YIPaBIiHHS.

[ToBHe kepyBaHHS POOOTOI0 aBTOHOMHOI CHCTEMH €JIEKTPO3a0e3MEeUeHHsT BiIOYBaeThCS 3
BukopuctanHsiM Cucremu ympaBmiaaa (CY), sfka BKIOYae ONOK KOMyTallii, OJIOK MOHITOPHUHTY, OJIOK
TUCTICINpH3aIlii Ta 0J0K iIHBEPTOPIB.

bnok xomyramii — mpu3HAYeHWH OISl KEpyBaHHS Ta PO3MOAUTY IMOTOKaMH EJIEKTPOSHEpTii, o
HaIXOIUTH BIJ Pi3HUX €IIEMEHTIB T1OpHIHOT €IeKTPOCTAHITI].

brox MOHITOPHHTY — BUKOHY€E (DYHKIIIT MOHITOPHHTY, KOHTPOJIO Ta PEECTpallii mapaMeTpiB poOOTH
BCIX €JIEMEHTIB B P&KHUMI PEeabHOTO Yacy.

bnok nucneyepusarii — Binosigae 3a 00poOKy iH(oOpMaIii, Mo oTpuMaHa BiJ OJOKY MOHITOPHHTY,
il aHani3 Ta (opMyBaHHS KOMaHJ U1 ONIEPAaTUBHOTO KEPYBAHHS CTAHOM CTPYKTYPHHUX €JIEMEHTIB.

Bbrnok iHBepTOpiB — MpU3HAYCHUH IS IEPETBOPEHHS MOCTIHHOTO CTPYMY B 3MIHHHUH.

Cucrema akymymoBanHs eHeprii (CAE) mnpu3HadeHa [uis HAKONMMYCHHS HEBHUKOPHCTAHOT
cnoxxuBaueM eneprii (HE) ta mosepuenns (AE) 11 npu otpumanHi curHany npo aedimut nmotyxuocti (I1E),
0 BUHHUKAE y BHUManKax, komd noTyxHicTh OCI'E menma 3a peanpni norpedbu CE, mo BH3HaYaeThCs
6mokom MoHiTopuHry CY nuisixom nopiBHsHHS iH(GopMamniiHux notokis motpedu (II1E) Ta renepauii (IBE).
Indopwmaris npo o6csr pezepsy CAE (IAE) B pexxumi peanpHOTro yacy HaaxoauTh 10 CY. OyHKIIiOHYBaHHS
CAE 3a6e3neuyetncsi 010k0M MexaHiuHOTO HakonmdeHHs (MHE), mo ocHamieHnii MaxoBUKaM# 3 pi3HUMHU
THepIITHUMU XapaKTepUCTUKAaMH Ta OJoKoM JiTiid-ioHHnX OGarapeit (AKB).

Mogayne  pesepBHOro enekrposzabesneueHHs (MPE) BUKOpUCTOBYETbCS TpM  OTPUMaHHI
iH(opMaIiitHOTO CHUTHAY Mpo HeoOXimaHicTh pe3epBHOTO *)uUBNeHHS (IPE) Bim Gmoky mucneumpusarii CY.
dopmysanHs Takoi komanau CY BifnOyBaeThcs y BHMAIKY, KOJIM CyMapHa MOTYXHIicTh ctpymy Big OCI'E
MeHma 3a notpiOny auns sxkuieHHss CE, mpu ymoBi maibke rpanuuHoro Bukopucranus 3amaciB CAE.
[IponoHy€eTbCsl BBAXKATH Y SIKOCTI TAaKOrO CTaHy BHIIAJOK, KOJIM KIHETHYHA €HEpris MOBHICTIO Mepeliuia B
¢dhopmy enexTpuuHOi (BinOynacs 3ynmuHKa MaxoBuKiB 061oky MHE) ta micns oOpoOku 010KOM iHBEPTOpPIB
CVY, y dopmi 3minHoro enekrpuuHoro crpymy (E3C) Oyma Bukopucrana aist sxusienHss CE, npu 1pomy
CyMapHHii piBeHb 3apsjiy JiTil-ioHHUX OaTapeii 3MeHmmBes g0 10% 3aranpHoi emHocti Oyoky AKBD.
Ockinekn MPE sBisie coboro nu3enb-reHepaTOpHy YCTaHOBKY (OIHY abo JIeKinbKa), 1mojada pe3epBHOTO
enekrpuunoro crpymy (EPE) mns susnenns CE BinOyBaeThcsi 6e3 Horo nepeTBopeHHs OJIOKOM iHBEPTOPIB
CVv.

Monaynb skuBneHHst cuctemu ynpasiiHHs (MJXKCY) sBise co0ol0 TMOBHICTIO aBTOHOMHY
€JIIEKTPOTEHEPYIOUY YCTAaHOBKY Ha 0a3l TOPH30HTAIBHUX BITPOTYpOiH, II0 MOHTYIOTHCS Ha TPEOCHSAX NaxiB
NpUMilIeHb TiAnpueMcTBa Haja QortoenekrpuunuMu nanemsimu Monynst CEL. Tlpusnauenns MIKCY
MOJISirae 'y 3a0e3MeyYeHH] >KUBJICHHS €JIEKTPOOOJIaJHAHHSA, W0 BXOAWUTH 1O BCIX MNEPETIUCHUX CHUCTEM,
MOJIYJIiB Ta OJIOKIB camMOi aBTOHOMHOI TiOpHIHOI €IeKTPOCTaHIll, YIUM 1 OCATAEThCSA TIOBHA €HEPTreTUYHA
HE3JICKHICTH MIJIPUEMCTBA BiJ] IIEHTPAIII30BAHOT CUCTEMH €JICKTPOIIOCTAYaHHSI.

6. BucHoBKH Ta NEPCNEKTUBH MOJATBIINX lIOC.TlilI)KeHI)

B pesynprari mnpoBeAeHMX JIOCHIIKEHb Oyj0 OOIPYHTOBaHO OJUH 13 MOMJIMBHX IIUISIXIiB
3a0e3MCUeHHs] CHEPreTHYHOi Oe3leKH CTpaTeriyHo BaXKIMBOI raily3i eKOHOMiKM  YKpaiHu —
arponpoOMHCIIOBOI0 KOMIUIEKCY, SIKHH Toysrae y auBepcudikaiii pKepen HaIXOKEHHS eNEeKTPUIHOT
eHepril NUIIXOM 3MEHIICHHS YaCTKH, [0 HAJAXOIUTh BiJl IICHTPai30BaHOI MEpPEXi Ta BIPOBAKECHHS
TEXHOJIOT1H BiIHOBIIIOBAaHOI €HEPTETHKH aX JI0 MIOBHOTO IEPEXOY CLIbCHKOTOCIOAAPCHKUX MiAMPUEMCTB Ha
ABTOHOMHY MOJICITb KUBJICHHS.

Ha ocHOBI OIIIHKK MPHPOJAHO-KIIMATUYHOTO TOTeHIiany BiHHUIBKOI 00yacTi Oylo BCTaHOBIIEHO,
IO CyYacHUH PIBEHb TEXHIYHOTO 3a0e3Me4YeHHS POOHUTH MOKIIMBOIO NPAKTHUHY peajlizalilo Takoi Mopaemi
JUI IOTped MalluX Ta cepelHiX cy0’ €KTiB arpoli3Hecy BxKe 3apa3, a CTPIMKI TEMIHU HOJAbIIOr0 PO3BUTKY
TEXHOJIOTIM  albTepPHATHBHOI EHEPreTUKU JIO3BOJIAIOTH TPOTHO3YBaTH (OPMYBAHHS TIAIPYHTS IS
HIMPOKOMACHITAOHOI aBTOHOMI3allii Tamy3i B HAHOMIKIOMY MallOyTHEOMY .
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3amponoHoBaHa Ta MpeACTaBlieHa Y BUMIISAII CTPYKTYPHOI CXeMH MaKpopiBHS riOpuIHa aBTOHOMHA
€JIEKTPOCTAHIIISI SIBJISIE COOOI0 CKIIAZHY TEXHOJOTTUHY CHCTEMY 3 TIIHOOKOI0 B3aEMOIHTPAIII€l0 EJIEMEHTIB, IO
BpaxoBY€ MPAKTUIHUHN JOCBIJl MDKHAPOJAHUX €HEPrOKOMIIaHIH Ta TEOPETUKO-METOI0IOTIUHI HAMIPAIIOBAaHHS
BITUM3HSHUX Ta 3apyOi’KHUX HAyKOBIIB B 00MacTi enekTpudHOi iHxeHepii. 1o ocHOBHEX i1 mepeBar Mo)kHa
BiJTHECTH:

- Oinpir cTabinbHE BUPOOJIEHHS €IEKTPOeHeprii Ta 3a0e3NeueHHs HEIO CIOXKMBadiB MOPIBHSHO 13
TpaIuLiHHUMU €JIEKTPOYCTaHOBKaMH 1o BHUKOPHUCTOBYIOTBCS CLIBCHKOrOCHOaPCHKUMHU
TOBapOBUPOOHHMKAMH 33 PaXyHOK 3aCTOCYBaHHS J1BOX He3anexkHux moayiiB BEI ta CEL;

- HEBHCOKY CO0IBapTICTh 30epeXeHHs HAUIUIIKY eIeKTPOCHEPTii MPH YMOBI 3a0€3MeYeHHST BUCOKAX
(yHKITIOHATBPHUX Ta EKCIUTyaTaliiHUX TMOKAa3HHUKIB CUCTEMH aKyMYIJIOBaHHS €HEprii, M0 JOCATAE€ThCS MPH
BKITIOUEHHI 10 i CKJIaay, OKpiM aKyMYJISITOpHUX OaTapeil, MaXOBHKIiB;

- 3Be/ICHHS /10 MiHIMyMY PH3UKIB TIPUITMHEHHS JKUBJICHHS CIOXXMUBAYiB NMPH BHHUKHEHHI aBapiitHUX
cuTyalid abo TeXHIYHOMY OOCIYyroByBaHHI €JIEMEHTIB OCHOBHOI CHCTEMH TeHepamii eHeprii HUIsIXoM
BUKOPHUCTAHHS MOJYJISl pE3EPBHOTO EJIEKTPOIIOCTaYaHHs Ha 06a3i AU3eIb-TeHePaTOPHOI YCTaHOBKH;

- aBTOHOMHE 3a0€3ICUCHHS >KUBJICHHS OOJaHAaHHS €JEeKTPOCTAHLIl 32 paXyHOK BCTAHOBJICHHS Ha
Jaxax MPUMILIEHb KOMITJIEKCY TOPU30HTATBHIX IPeOCHEBUX BITPOTYPOiH;

- BUCOKY MaHEBPEHICTh CUCTEMHU aBTOHOMHOTO €JIEKTP03a0e3eUeHHsI Ta IBUJKY 11 IepeopieHTalito
Ha 3aTpe0yBaHi PEXXKMMH POOOTH B PEXKUMI PEaTbHOTO Yacy, M0 3a0e3MeYyEThCsl CHCTEMOK) YIPaBIiHHS
BUXOJAAYM 13 peasbHUX MOTpeO Ui KUBICHHS CIIOKMBAdYiB Ta MOTCHIIMHUX MOKIUBOCTEH YCiX I1HIIMX
€JICMEHTIB T10pHIHOT aBTOHOMHOI €JIEKTPOCTaHIII1.

TakuM 9MHOM, JaHa cUCTEMa MOKe OyTH BHKOPHCTaHA AJs MOTpeO arpapHUX HiANPHUEMCTB, MPOTE
HEOOXiTHOI0 YMOBOK JUIA ii MPaKTHYHOTO BIPOBAHKEHHS € OLNbIN AETadbHHUNA aHAN3 Ta OOIPYHTYBaHHS
napamMeTpiB IMiJCHCTEM TMPEACTABICHOI CXEMU MAaKpOpiBHS, LIO TUIAHYETHCS 3AIMCHUTH aBTOpaMH B
MOJANIBIINAX JOCHTIHKEHHSIX.
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NEPCHEKTUBBI U MPEJAMNOCBIJIKA BHEAPEHUA ABTOHOMHBIX CUCTEM
SJEKTPOCHABXXEHUSA ATPOITPOMBIINLIEHHBIX IIPEJITPUS T

Azponpomvliunennulii KOMIIEKC A6I8emcst OOHUM U3 OCHOBHBIX Hauboiee CMAbUIbHBIX N0 00beMam
nocmynienutl 6  0100Jcem  MeICOmpAacieulx  (OPpMUPOSaHull, 6 KOMOpoM O  OCYWeCmEIeHUs.
NPOU3BO0CTNEEHHBIX NPOYECCO8 ROMPEOIAIOMCA ZHAYUMETbHbIE 00beMbl INEKMPOIHEPIUL, NPOUZBEOEHHOIL C
UCNOTb30BAHUEM UCKONAEMDIX, NPEUMYUIECHBEHHO UMNOPIHBIX, MONIUBHBIX PeCYPCO8, Ymo co30aem yepo3y
onsi apexmusnozo  eco  YHKYUOHUpOBAHUA U 0OYCA08IUBAEN  AKMYAIbHOCMb  NPOBEOeHUs
NPeOCMAasIeHHbIX 8 CIambe Ucciedoganull. Llenvio cmamovu a615emes oyenKa nomeHyuana u onpeoesieHue
NepCneKmuBHbIX cnocobog O0eyenmpanu308aHHO20 9NEKMPOCHAOICEHUSL A2PONPOMBILULEHHBIX
mMoeaponpouzsooumenell Ha OCHO8e AHANU3A COBPEMEHHBIX MEeXHUKO-MEXHON0SUYECKUX peuleHull 6 odnacmu
INEKMPUHECKOU UHICEHEPUU U CUHME3A NePCNeKMUBHOU CXeMbl KOMOUHUPOBAHHOU CUCMEMbL ABMOHOMHO20
NUMAHUSL CeTbCKOXO3AUCTNBEHHBIX NPEONPULINULL.

B cmamve Ovina ocywecmenena oyenka mexHudecKux U MexHOIOSUHEeCKUX BO3MOMCHOCmel Oisl
UCNOML306AHUSL  AGMOHOMHBIX DJIEKMPOYCMAHOBOK MANILIMU U  CPEOHUMU NPEeONPUSMUAMU  A2PAPHO20
cexmopa, pabomaiowjue HA NPUHYUNE KOHBEPCUU B0300HOBNAEMbIX UCTHOYHUKOE C YYemoM HPUPOOHO-
KAUMamu4eckoeo nomenyuaia Bunnuyxou obnacmu.

B pezymbmame cpasnumenvHoco ananuza  IKCHIAYAMAYUOHHBIX XAPAKMEPUCMUK — U3GECHIHBIX
CROCOb08 HAKONJEHUS INEKMPUHECKOU OSHepauu Obllo YCMAHOGNEeHO, HMO 6 YCIO8USX ABMOHOMHO2O0
QNEKMPONUMAHUSL  MATLIX U CPEOHUX  ACPONPOMBIULIEHHBIX —NPeOnpusimuil 3a  cuem KOHGepcuu
ANbMEPHAMUBHBIX UCMOYHUKOE JHepeull, Haubosee @OYHKYUOHAIbHO U IKOHOMUUECKU 0OOCHOBAHHBIM
BAPUAHMOM  AGTIAEMCST  UCHONb308AHUE CUCMEM AKKYMYIUPOBAHUsL DHePSUU HA OCHOBE MAXO08UKO8 C
YACTNUYHBIM UCHONL30BAHUEM Pe3ePEHO20 OIOKA TUMUTI-UOHHBIX Oamapell.

OcHo6b16A5ACH HA OMEYeCMBEHHOM U 3apyOescHoMm onvime, Oblia NpeosodiceHd NePCHeKMUBHAsL
cxema KOMOUHUPOBAHHOU CUCHEMbl A8MOHOMHO20 NUMAHUS MATbIX U CPEOHUX CEeNbCKOXO3AUCMBEHHbIX
npeonpusmuil u chopMuposanbl NPUOPUMemuble HanPAasieHus: OAIbHEUUUX UCCIeO08AHULL 051 NOGLIUEHUS
agh@exmusnocmu hyHKYUOHUPOBAHUS MAKOU CUCTIEMbL.

Hccnedosanue mexHUKO-mexHoni02U4ecKux npeonocvliok Ol paspadbomiu KOMOUHUPOBAHHOU
cucmemuvl ABMOHOMHO20 IHEP200DECNEeYeHUs U ee COCMABNAIOWUX OCYWECMEIANU C NPUMEHEHUEM MEM0o008
ananuza, 0bodwenus u cucmemno2o nooxooa. Ilomenyuanvivie npeumyuecmea u dpgexm om enedpeHus
NPeONIOJNCEHHOU  CXeMbl — OCHOBbIGAIOMCA  HA  OCHOBe  3AKOHO8  DA3GUMUS — MEXHUYEeCKUx U
INEKMPOIHEP2EMULECKUX CUCTEM.

Knwouesvie cnosa: snexmpocnabiicenuss  acponpoMbIULICHHbIX — NPEONpUsimuil, — A6MOHOMHASL
9HepzocucmemMa, B0300HOGIsEMble UCHOYHUKY OHEP2Ul, CUCHeMAd AKKYMYIUPOGAHUS IHEPeUU, MAXOBUK,
KOMOUHUPOBAHHOE INEKMPONUMAHUSL.

Puc. 9. /ITum. 16.
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PROSPECTS AND BACKGROUND INTRODUCTION OF AUTONOMOUS POWER
SUPPLY SYSTEMS FOR AGRICULTURAL ENTERPRISES

The agro-industrial complex is one of the most stable in terms of revenue to the budget of
intersectoral formations, in which significant amounts of electricity produced using fossil fuels, mainly
imported, fuel resources are consumed for the implementation of production processes, which poses a threat
to its effective functioning and makes in the research article. The purpose of the article is to assess the
potential and determine promising methods of decentralized power supply for agro-industrial producers
based on the analysis of modern technical and technological solutions in the field of electrical engineering
and the synthesis of a promising scheme for a combined autonomous power supply system for agricultural
enterprises.

The article assessed the technical and technological capabilities for the use of autonomous electrical
installations by small and medium-sized enterprises of the agricultural sector, operating on the principle of
conversion of renewable sources, taking into account the natural and climatic potential of the Vinnytsia
region.

As a result of a comparative analysis of the operational characteristics of the known methods of
accumulating electric energy, it was found that in the conditions of autonomous power supply of small and
medium-sized agro-industrial enterprises due to the conversion of alternative energy sources, the most
functionally and economically justified option is the use of energy storage systems based on flywheels with
partial use of a backup unit lithium-ion batteries.

Based on domestic and foreign experience, a promising scheme of a combined autonomous power
supply system for small and medium agricultural enterprises was proposed and priority areas for further
research were formed to improve the efficiency of such a system.

The study of technical and technological prerequisites for the development of a combined system of
autonomous power supply and its components was carried out using methods of analysis, generalization and
a systematic approach. The potential advantages and effect of the proposed scheme implementation are
based on the laws of development of technical and electric power systems.

Keywords: power supply of agro-industrial enterprises, autonomous power system, renewable
energy sources, energy storage system, flywheel, combined power supply.

Fig. 9. Ref. 16.
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