YK 621.316

MICRO GRID - JIOKAJIbHI EHEPTETUYHI CHCTEMH

Ocranuyk O. B., Xapcys K. B.

Heporcasnutt BH3 "Hayionanvnuii cipnuyuil ynieepcumem", (m. [ninponemposcovk)

P032]Z}lHymO ma npoaHanis’ogaHo HeobXiOHicmb PO3BUHEHH: eHepcocucmemu 3 AKMUBHO-A0ANMUBHOIO mepeacero

Micro Grid 6 Yxpainui.

Sk BigoMO,
JKUTTEMISIIBHICTE 1

ITocranoBka npoodJemm.
eNeKTpoeHepreTika  3abesneuye
0e3IeKy CyCIiIbCTBA 1 ACPIKaBH.

[Tpu 1BOMY TEXHOJIOTIYHUM SIIPOM E€HEPrOCHCTEMHU €
enekTpuuHi Mepexki. Jlo HMX B CydaCHHX yMOBax
MPEIBJISIFOTECS  3pOCTaI0¥i BHMOTH TI0  HAJIiHHOCTI,
SIKOCT1, EKOHOMIYHOCTI Ta OE3MEKH.

[Tpore OUIBLIICTH ENEKTPUYHUX MEPEX 3HAXOIATHCS
Y eKCIUTyaTallil TpuBaIuii yac, mo 30UTbIIye piBeHb BTPAT
SNeKTPUYHOT SHEePTii Ta 3HWKYE iX MPOIYCKHY 34aTHICTS,
TaKOX 3HAYHA YAaCTHHA PO3MOMUIBHUX MEpEX HaIpyroro
6-35 kB (uepe3 ix posramyXeHiCTb) HE OCHAamIeHa
HaJIOKHUMHU 3ac00aMH  NPOTHABAPIMHOTO 3aXUCTy Ta
ABTOMATHKH, 1110 301JIbIIIY€ PIBEHB ITOIIKOHKYBaHOCTI LIUX
€JIEMEHTIB.

[Tpu upoMy MoaepHi3allisi Ta IHHOBALIITHUI PO3BUTOK
CJICKTPUYHUX MEPeX 3 BHUKOPHCTaHHSIM  HOBITHIX
TEXHOJIOTIYHUX PILIeHb 1 CHCTEM IMOBHUHHI ITOYMHATHCS 3
IHQPaCcTPyKTypH — B MEPIIy Yepry came Ii NepeTBOPEHHS
TTOBMHHI CTaTH KaTaJi3aTOpOM MOAANbIIOl MOAEpHi3aril
BCi€i eJIeKTPOCHEePTeTHKH.

OmnuM 3 BapiaHTIB  BHpIMIEHHS  OKPECIEHOI
mpoOieMH € CTBOPEHHS JIOKAJBHUX MEpeX, sKi
BUKOPHCTOBYIOTh €HEPTIii0 PO3MOAICHHUX JKEPEN eHeprii,
Taka cuctemMa otpumaia Ha3By Micro Grid.

AHaJi3 OCTaHHIX A0CTiIzKeHb Ta MyOiKkamiit

Konremnitiss Micro Grid octaHHIM YacoM OTpHUMaa
IIMPOKE PO3MOBCIOPKEHHS 3a KoppoHoM [1-3]. Ilpu
IbOMY II¢ OUTBINOI aKTyaJbHOCTI BOHA Ha0yna depe3
3MIiHM SIKi BiIOYyBalOThCSI B €HEPreTHIli, 0COOINBO uepe3
30LIBIICHAS YaCTKU BHPOOJICHHS EJICKTPUYHOI eHeprii Ha
OCHOBI BIJHOBJIIOBAHHUX JDKEpENT CHEprii B IEBHUX
perionax [4-5].

[cHyIOTP BIAMOBiAHI TEXHIYHI PIMIEHHS BiTHOCHO
3aCTOCYBaHHS  JIOKaJbHMX  MEpex, AKi  BJIaJo
BUKOPUCTOBYIOTBCSl y PI3HHX KpaiHaxX CBiTy, HaIlpUKJIa
CLIA [6].

Ane crienugika €HEprocucTeM KOXXKHOI KpaiHH Mae
CBOi 0COOJMBOCTI 1 HE 3aBXKIM BAAETHCS TOBHICTIO
3all03WYUTH  BUKOPHCTaHWM  JOCBiL, TOMY  Ha
CHOTOJHIIIHIA JeHb He CQOpMyIbOBaHI OCOOIMBOCTI
moOymoBM Ta (PYHKI[IOHYBaHHS, a TaKOX BHUMOTH
BITHOCHO BUKOPHCTAaHHS Ha TEPUTOpii YKpaiHU TaKOTO
BUJTy MEPEX.

Meta cTaTTi - O3HAWOMHUTH Ta IpOaHATI3yBaTH
npuHIUnHA ~ pobot  eHeprocucteM  Micro  Grid,
PO3DISIHYTH INPUYMHM IX BHHHKHEHHS a  TaKoOX
chopMyBaTH BUMOTH 10 HOBOi €HEPrOCHCTEMH Ha OCHOBI
Micro Grid.

OcHoBHI MaTepiaym pocaixzkenHs. EneprocuctemMu
3 aKTHBHO-aJIaITUBHOT Mepeskero mmijx HazBoro Micro Grid
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€ ONHI€I0 3 KIIOYOBHUX KOHIEIMIi, CIpSAMOBAHHX Ha
PO3BHUTOK 1 MOIEPHI3AIII0 EHEPTeTHKHU 110 BCHOMY CBITY.

KinrogoBuMH ~ eneMeHTaMH  TakMX  Mepex €
JEICHTPAJII3aIlisl KOHTPOJI HaJl MEPEKCI 3aBISKU
JIOKAJIbHUM  MCPCKCECBUM  BY3JiaM, Cy‘laCHi CHUCTEMHU

KOHTPOJTIO, MOHITOPUHTY Ta PO3MOALTY €IeKTpoeHeprii, a
TAKOX BKIIOYEHHS B MEPEXKY BiIHOBIIOBAHUX JDKEpPEIN

€JIEKTPOEHepTii.
B minomy MoBa iine mpo CTBOPEHHS TaK 3BaHOL
IHTENEeKTyaIbHOI ~ eNEeKTPOCHEPreTHYHOI ~ CHCTEMH 3

aKTUBHO-3/IalITHBHOT MEPEXE0, MiJ SKOK PO3yMi€TBHCS
CHUCTeMa, B fAKIH BCi Cy0'€KTH €JIEeKTPOEHEepreTHIHOTO
pUHKY (TeHepariisi, Mepexa, CHOXHBadi) TNPHIMAIOTh
aKTHBHY Y4YacTh B IIpoliecax Iepefadl 1 po3moaity
CJIEKTPOCHEPTil.

Inest crBopenHss Micro Grid rpyHTyeThcs Ha
CTBOPEHHI JIOKAIBHUX MEPEXKEBUX EHEPrOCTPYKTYp B
OKpPEMHX perioHax.

[lepenbayaeTbes, MO Ha BigJAJIEHUX TEPUTOPISX €
NEBHUI 3amac BJACHUX EHEpropecypciB, sKi MOXYTh

YacTKOBO  a00  MOBHICTIO  3aJOBOJGHHTH  ITOIUT
CIIOKMBA4YiB 1 3HWU3UTH HABAaHTAXKCHHA HAa ICHTPAIbHY
€HEProCUCTEMY.

XapakTepHOIO  O3HAaKOI0 [BOTO  HANpPSIMKy €

3aCTOCYBaHHS BiJHOBIIOBAHUX JDKEpEN €HEeprii, iHTepec
JIO SKUX 3 KOXHMM POKOM HEYXWIBHO 3pOCTaE.
BaxmuBum  BiactusicTio Micro Grid € Te, 1o,
He3BaKarou Ha (yHKLIOHYBaHHs B paMKaX pO3MOIUILHOT
CHCTEMH, BOHH MOXXYTb aBTOMATHYHO II€PEBOJIUTHUCS B
i30/IbOBaHMK CTaH Yy pasi amapii B Mepexi i
BiTHOBIIOBATH CHHXPOHI3AIlil0 3 MEpPeXKEr  MiCid
YCYHEHHS aBapii 3 MIATPUMAHHSAM HEOOXiTHOI SIKOCTI
€JIEKTPUYHOI EHeprii.

Mikpomepexi OyayTb UYaCTHHOIO EHEPreTHYHOL
CHCTEMH: BOHHM IOB'SI3aHi 3 PETIOHATBHUMH MEpeXaMmH, i
yepe3 HUX — 3 EJIEKTPUIHOIO MEPEKEIO KpaiHu.

EnexTpoenepris Bif Micro Grid
CHpPSIMOBYBaTHMEThCSL 0 CIIOXKHMBa4iB 1 Hazaa B
PETiOHATBHY MEpPEeXY B 3aJCKHOCTI BiJl YMOB IOIHUTY 1
TIPOTIO3MII].

MOHITOpUHT 1 peryjoBaHHS B pPEXHUMI peajbHOro
yacy 3a0e3neuuTh iHpopMaIiiiHuiA OOMiH i JTO3BOJUTH

MHUTTEBO  BiIIpanbOBYBaTH  BCi  IIOCTAaBKH  Ha
HAIIOHAJILHOMY PiBHI.

CrmoxuBaui B I[OMY BHIIAAKy OYIOyTh MaTH
MOXJIMBICTh KOPHTYBAaHHS IIOCTaBKH EJEKTPUKH Y

BiJIIOBiTHOCTI 31 CBOIMU mTOTpeOamu.

Byayun aBroHOMHMMH a00 MigKIIOYEHUMH [0
HalliOHAIBHOI ~ EHEePreTHYHOI  Mepexi, MIKpoMepexi
MOXXYTb PO3MIII[yBaTUCS B OC3MOCEPEaAHIN OIM3BKOCTI Bif
CHOXKMBaUiB (HEBEJMKHUX MICT, CiJI, 3aBOJIB) 1 BUPOOISTH
€JICKTPOCHEPTII0 «HA MICII», ICTOTHO 3HWXKYIOYH BTPATH



IIpH Tiepeadi o MPOBOAAX 1 MiABHUIYIOYH, TAKUM YHHOM,
KK/I.

Micro Grid n03BONSAIOTE €(PEKTUBHO TOKPUBATH
3pOCTarO4YMM CIIOKUBYMH IOIUT 33 PAXYyHOK 3POCTaHHS
HaJIXO/KEHb EJIEKTPOCHEPTii Bijl BIIHOBIIOBAHUX KEPEI

eHeprii.

B Mikpomepexki eHepreTMdHi pecypcu He MOXYTh
OyTH TIOBHICTIO  «pO3IUIAHOBaHI»,  IHTEJEKTyalbHi
CHCTEMH HOETHYFOTBCS 3 KOMYHIiKaliitHO0

IHQPACTPYKTYpOIO, MO0 3a0e3MeYUTH KOHTPOJIb Ha
CTOPOHI TOMHTY, i 32 JOMOMOTOK HBOTO — OajaHC MiX
TTOTINTOM 1 TIPOTIO3UIIEIO.

[IprunHN BUHUKHEHHS HOBOI KOHIEMIIi MOB'A3aHi, B
nepury uepry, 3 THM, IO OCTaHHI JEeCATHIITTS
MPOTHO30BaHUI PO3BHUTOK y BCHOMY CBITI
XapaKTepu3yeThCss BUHUKHEHHSIM LIUIOTO psiny (akropis,
110 BHU3HAYalOTh HEOoOXiHICTh KapAUHAJIBHUX
NIEPETBOPEHb B €JIEKTPOCHEPTETHIII:

- TIOCTifiHE MiJBUILNEHHS BapTOCTi €JIEKTPOEHeprii B
YChOMY CBITI;

HEOOXITHICTh TIJBHIICHHS CHEPTreTHYHOL
€KOJIOTTYHOT e()eKTHBHOCTI EJIEKTPOESHEPTETHKHY;

- 3pOCTaHHS BHMOT CIIOXKHBAdiB 10 HaIIHHOCTI 1
SKOCTI ~ €JEKTPOIIOCTayaHHS  I0sBa  NPOTPECHUBHUX
TEXHOJIOTiH B pe3yJIbTaTi HAyKOBO-TEXHIYHOTO TIPOTPECY;

- 3HW)KEHHS HaJ[IHHOCT] €HEepPrornocTayaHHs;

- 30UIBIIEHHS] YaCTKU EHEprii, o BUPOOISIEThC 32

Ta

JIOTIOMOT' 010 BiZIHOBJIFOBaHUX JoKepe eHeprii
(Hacammiepern COHIIS Ta BITPY);

- po3mmpeHHS (QYHKIIOHAJIBHUX MOXIHBOCTEH
NPUCTPOIB  peNefiHOTrO 3axXHMCTy Ta NPOTHABapidHOI
ABTOMATHKH;

- 3MiHa  YMOB (YHKIIOHYBaHHS  PHHKIB

€JIEKTPOEHEPTii Ta MOTYKHOCTI.

3a3HaueHi mporecHu akTyalbHi i A1 YKpaiHu, mpoTte
HEe 3aBXOM 3aKOHOJAaBYa Ta TEXHIYHA 0Oa3a I03BOJISIE
NPOBECTH IICBHI 3MiHHM, IO BHKJIMKAHI HaBEICHUMH
(bakTopamu.

KoHuenuito 3MiHM pO3MOUIBHUX MEPEXK, HAHOUIBII
PO3IOBCIO/PKEHNX Ha TEPHUTOpil Hamoi KpaiHW MOXKHA
c(OpMyYJIIOBATH Yy BUTJIS/II HACTYITHUX BUMOT':

- TOCTYIHICTb — 3a0€3MeYEeHHs CIIOKMBAYiB €HEPTicro
0e3 oOMeKeHb 3aJCKHO BiJ TOTO, KOJIH 1 € BOHA IM
HEeoOXiHa, 1 3aJIe)KHO BiJl OIUTAYyBaHOI SKOCTI;

- HaJilHICTh — MOXKJTUBICTD TIPOTUCTOSHHS (PI3UIHUM
Ta iH(pOpMaIiiHIM HETaTHBHUM BIUTUBaM 0€3 TOTAIbHHUX
BIJIKJTIFOUEHB 400 BUCOKHX BUTPAT;
€KOHOMIYHICTb omtuMmizamiss Tapudie Ha
CIICKTPUYHY CHEPril0 IS CIOXKHBAYiB 1 3HIKCHHS
3araJbHOCUCTEMHUX BUTPAT;

B32EMOJIiSt 3 HABKOJIMIIHIM CEpeJOoBHIIEM
MaKCHMaJIbHO MOJKJIUBE 3HIDKEHHS HETaTUBHOTO BILUIUBY
Ha €KOJIOTiIO;

- Oesmeka —  HENONyIIEHHA  CHUTyamid B
CJIEKTPOCHEePIeTUIli, IO HeOe3meuHi [uia Jroned i
HABKOJIMIIHBOTO CEPEIOBHIIIA.

Bci mi BuMorm MOXyTh OyTH peani3oBaHi Y

MiKpoMepexax HOBOT'O THITy, IO J03BOJHUTH MiJBUIIUTH
THYYKICTb Ta €Heproe()eKTUBHICTh TaKOX CHCTEM, a
Tako)k  OUIbII  MOBHOTO  3aly4YCHHS  JOKepesl 3
PO3MOAIICHOIO TeHEPAITIET.
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BucHoBkn. 3 HaBemeHOrOo Marepialy MOXKHA
3poOUTH BUCHOBOK, 110 Buroaa Bix Micro Grid oueBnzaHa
OHOBJICHHSI IH(QPACTPYKTYpU JIO3BOJIUTH 3HU3UTH
3arajbHy  ILiHY  JIEKTpOeHeprii il  KiHIEBOro
CHOXHBaya, Oararopa3oBo MiABUIIUTH e(EKTHBHICTh
eHepro3ade3rnedyeHHs Ta CIPOCTHTH ITiKITIOYSHHS HOBHX
CIOXXMBauiB, 3a0e3redyeHHs Oe3Mpele/IeHTHOrO piBHSA
MPO30POCTI EKOHOMIYHUX 1 TEXHOJOTIYHUX MPOIIECIB B
raiys3i uepes BiIKpUTHi iHTep(eiic cucTeMu.

KpiM TOro 3'iBHTbCS MOJKIIMBICTH BHKOPHCTaHHS
JIOKaJIbHUX CHCTEM 3 HaWOLIbII MOBHUM BHKOPUCTAHHSIM
€JIeKTPOCTAHIIH Ha OCHOBI BIIHOBIIOBAaHUX JKEPEIN
eHeprii, mo B wigoMy OyAe CHPUATH IiABHUIICHHIO
eHepreTUYHoi Oe3neKu KpaiHu.
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SHEPITETHYECKHE CUCTEMBbI
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Paccmompena u npoananusuposana Heobdxo0uMocmo
PA36UmMUs  IHEP2OCUCMEMbl € AKMUBHO-A0ANMUBHOL
cemvio Micro Grid ¢ Yxpaune.
Abstract

MICRO GRID - LOCAL ENERGY SYSTEMS

O. Ostapchuk, K. Kharsyn
Considered and analyzed the need for the

development of the power system with active-adaptive
Micro Grid network in Ukraine.





