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AHOTALIA Cucmemnuii onepamop y ceoemy oocuiodxcenni nazcorowye, wjo CEC ma BEC 3 mouku 30py cmabitbhocmi
ENeKMPONOCMAayants — Henaoitii. Bioxunenns 6i0 nianosux epagixie npomseom 00bu cknaoae nowao 450 MBm npu ecmanoeneniil
nomyacnocmi 1217 MBm. e oonuicio cneyughixoro 6cmanogienst 6ilOHO8II08AIbHUX Odcepell eHep2il € iX HepiGHOMIPHE pO3MiujeHHs.
no eciii Yxpaini. Taxum YuHoM, HAA6HICMb 0OHO20 NOMYAHCHO20 Odxcepena 00 3 MBm abo Oexinvkox menw nomyxcrux oo 0,5 MBm,
wo nio’€OHani 0o 0OHiel niocmanyii po3nodineHoi erexmpuunoi mepexci (PEM), daromv moowciugicmv posensoamu PEM ax
nokaneHy enexkmpuuny cucmemy (JIEC). A 0ns noxkanvHoi enekmpuunoi cucmemu, uje 4imko He CQOpPMOBAHI 3AKOHOOABYI AKMU,
32I0H0 AKUX 6Y0ymb yHKYIOHY8amu 8IOHOBIIOBANbHI Odicepena eHepeii. [[cepena po30cepedlceHo20 2eHepy8anHsI MAlomb 6eIUKULL
nomenyian 01 NiOBUUeHHs. NPOOYKMUSHOCTI PO3NOOLTbHOL eleKmpuuHoi mepeoici, I ye cio 3aoxouysamu. OOHAK, KOHCMPYKYIA
cucmemu po3nooiny i Memoou pobomu, Sk NPAsUNO, HA OCHOGI PAOIANLHUX NOMOKIE NOMYHCHOCMI, CMBOPIOIOMb HU3ZKY Npobiem s
VCRIWHO20 6NPOBAONCEHHSI PO3NOOUICHUX Odcepell eHepeii. J{na niosuwjeHHs: MexHIKO-eKOHOMIYHOT epheKmusHOCmi CYyMICHOT
excnyamayii po3ocepeoddcenux 0xcepen eiekmpoenepeii i po3nooiibHUX eleKMPULHUX Mepexc HeoOXiOHO po3s’azamu pad 3adad,
wWo 00360aUMb 30iLUUMU SUPOOHUYMEO enlekmpoenepzii BIE, smenwumu empamu enekmpoenepeii 6 po3noodilbHux eiekmpuyHux
Mepedicax, NOKpawumu sSIKicmby i HaOiliHICMb e1eKMPONnOCMAYaHHs CHOMCUBAYIS.

Ocobau60 2o0cmpo 013 po3NOJLTbHUX eeKMPUYHUX MeperC NOCAE NUMAHHA HadiliHocmi i Oe3nepebiliHocmi eneKmponoCcmayanHs.
B cmammi npoananizosano memnu  30UNbWEHHA ~ 2eHEPYBAHHA  (DOMOENEKMPUYHUX CMAanyill 6 pospisi 00 €OHaHoi
enexkmpoenepeemuunoi cucmemu Ykpainu ma enepeonocmauanvhoi xomnawuii AT «Binnuysobnenepeoy. Ilposedeno amaniz
ICHYIOUUX HODMAMUSHUX OOKYMEHMIE, WO peciaMeHmyioms pobomy @omoeneKmpuyHux cmauyii. B pamxax posenanymux
OOKYMeHmi6 6USHAYEHO Kpumepii, 32i0HO 3 AKUMU OYIHIOEMbCA HAOIUHICMb pOOOMU eleKMPUUHUX Mepedc, a came, Mmpusauicms
doszux nepepé 8 eneKmponocmayauHi cnoscusaie enexkmpuynoi euepeii SAIDI. [lokaszano 63a€mo36’s130K 3MiHU NOKA3HUKIG
HaoitiHoCmi pobomu eneKmpuyHUX Mmepexc i3 30iIbWeHHAM KITbKOCMI Ma 6CMAHOGIEHOT NOMYIHCHOCI 8IOHOBNIOBALHUX OXcepel
eHepeii, 30Kkpema omoenekmpuuHux crmanyiil.

Knruoei cnosa: posocepedceni oxcepena enepeii; homoenekmpuuni cmanyii; enekmpuuni mepeoxci, Haoitimicms pobomu,; SAIDI;
MEeXHIYHUL CMaH.

INFLUENCE OF DISPERSED GENERATION ON RELIABILITY OF ELECTRICAL
NETWORKS

P. LEZHNIUK, V. KOMAR, S. KRAVCHUK, I. KOTYLKO
Department of power plants and systems, Vinnitsa National Technical University, Vinnitsa, UKRAINE

ABSTRACT Greater part of renewable sources of energy is represented by solar power plants (SPP). Their operation mode depends
on natural conditions of the region, where they are located. That is why the problem of SPP stability estimation is important in the
problem of covering the daily schedule of energy consumption. The system operator, in his study, emphasizes that photovoltaic and
wind power plants are unreliable in terms of electrical power stability. Deviations from scheduled charts over the course of the day
amount to more than 450 MW at a set power of 1217 MW. One more specific feature of the installation of renewable energy sources
is their uneven distribution throughout Ukraine. Thus, the presence of one powerful source of up to 3 MW, or several less powerful
ones up to 0.5 MW, connected to one substation of the distribution network (REM), makes it possible to consider REM as a local
electrical system (LES). And for the local electric system, there are not yet clear legislative acts according to which renewable
energy sources will function. Particularly acute for distributive electrical networks is the question of reliability and uninterrupted
power supply. The article analyzes the pace of increase in the generation of photovoltaic stations in the context of the combined
electricity system of Ukraine and the energy supply company of "Vinnytsyaoblenergo". The analysis of existing normative documents
regulating the work of photovoltaic stations is carried out. Within the framework of the considered documents, the criteria for
assessing the reliability of the operation of electric networks, namely SAIDI, are the length of long interruptions in the electricity
supply of electricity consumers. The interconnection of changes in the reliability indices of electrical networks with the increase in
the number and installed capacity of renewable energy sources, in particular photovoltaic stations, is shown. To increase the
technical and economic efficiency of joint operation of distributed power sources and distribution electric networks, it is necessary to
solve a number of tasks, which will allow to increase electricity generation of RES, reduce electricity losses in distribution electric
networks, improve the quality and reliability of electricity supply to consumers.

In order to efficiently exploit distributed energy sources and their integrated use in power grids, especially in the sense of improving
the reliability of power supply, it is necessary to develop a method for restoring electricity supply to forest users, with a loss of
centralized power supply.

Keywords: dispersed energy sources; photovoltaic stations; electrical networks; reliability of work; SAIDI; technical condition.
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eHepropeopmu y pamkax Bumor III enepreTmaHOrO
MakeTy, Mo Iepeadadac B TOMY YHCII 1 CTBOPEHHS
CTIPHUATINBUX YMOB Juist BBE/ICHHSA HOBUX
eHeproreHepyroumux noryxHocreit BJIE.

HamioHanpHuii mnaH nil 3  BiJAHOBIIOBaJIbHOI
eHepreTuku Ha nepiona 10 2020 p. nmepeadayae, 110 yacTka
reHepanii 3 BiJIHOBIIOBAJIBHUX JDKEpesl eHeprii B
KIHIIEBOMY €HEprocroKuBaHHs Mae csarayTa 11% [1].

3apa3 YkpaiHa JEMOHCTpY€ HaWBHWINI y CBITI
TEMIH y MiANUCAHHI TOTOBOPIB HA MAWOYTHE MIPpUETHAHHS
BJIE, ame me mpoayKye BeNUKI PU3UKH UL 3acTapiyioi
eHeprocucremu [2]. KimodoBum € e, mo, 3a oQimiitHO0
ianpopmamniero HKPEKII, B I k8. 2018 p. Oyio BBeneHO B
excruryararito 159.4 MBT rerepyioun noryxHocreit — 54
00’exTiB enekTpoeHepreTuku (y 2,4 pasu IEepeBHILy€E
HOTYKHOCTI, BBEJICHI B EKCILTyaTallifo 3a aHaJOTiYHHI
nepiog 2017 p.). Ilpu upomy o6’ektu BEC Ta DEC
ckIamaloTh 92% BBENEHHMX TOTY)KHOCTEH, a cepemHs
OJVHMYHA IOTYXHICTh BBEJECHMX B Iled 4Yac 00’ €KTiB
eJleKTpoeHepreTuku ckinagae 3 MBt. BcranoBneHa
notyxHicth BEC Ta ®EC B YkpaiHi craHOM Ha cepeinHy
2018 poky cymapHo ckiamgae 1353 MBT (512 ta 841 MBT
BIJIMOBIZTHO), i TOTY>KHOCTI Maike HE BIUIMBAIOTH Ha
Oaianc €JIeKTPOeHeprii. Txmi BIOXWIEHHS  BIX
3aIlJJaHOBAHOI TeHeparlii KOMIIEHCYIOTHCSI MaHEBPOBHUMH
MIOTYXHOCTSIMH.

VY 2017 p. KiAbKICTh BHJAHUX TEXHIYHUX YMOB 1
mianucanux goroBopie 3 HEK «Ykpenepro» Ha
NPUENHAHHS O BHCOKOBOJIBTHHX MEPEXK 00’ €KTIB
«3€JICHOi eHepreTHKM», y mopiBHsAHHI 3 2016 p., 3pocia
Oinpm HiX y 30 pasiB 3a mokazHUKOM moTyxHocTi. Le
[IaJICH] TEMIIH 1 TaKa TCHJICHIIis 30epiraeThes.

3a pgaHuMHM YKpeHepro, HHUHI BX€ ITiJIIHCAHO
JIOTOBOpiB Ha mpuenHanHs no 2025 p. 1mo mepex
YCTAaHOBOK «3CJICHOT» EHEPreTHKH MOTYXHICTIO 7426
MBT (BEC - 4200 MBt, ®EC — 3226 MBT, 0e3
ypaxyBanss Beukux ['EC ta T'AEC). Ilpore, 06’ ennana
eneprerndHa cucrema (OEC) moxxe npuitHsTH nwme 10 3
tic. MBT TnOTyXHOCTel COHSYHMX Ta BITPOBUX
ENIEKTPOCTaHIIii 0e3 pu3MKy po30alaHCyBaHHA i
Cepil03HMX 3MiH Yy CBOTH CTPYKTYPI.

CucteMHHH omepaTtop y CBOEMY JOCIiKEHHI
narosomye, mo CEC ta BEC 3 Touku 30py cTa0uIbHOCTI
[3-6] enekTporocTayaHHs — HEHAJiiHI. BigxwieHHs Bif
IDTAHOBHUX TpadikiB mpoTsaroMm nobu ckiamae moHan 450
MBT npu BcraHoBneHid mortyxHocti 1217 MBT. Ille
OIHi€I0 CcHenr(iko BCTAHOBJICHHS BiTHOBIIOBAIBHUX
JDKEpeIl eHeprii € X HepiBHOMipHE PO3MIMICHHS IO BCii
Vkpaini. TakuM 9MHOM, HAsBHICTH OJHOTO ITOTY>KHOTO
Jokepena 10 3 MBT ab0 AeKiIbKOX MEHII MOTYXHUX 10
0,5 MBr, mo mig’egHadi 0 OXHIET  IMigCTaHLIT
posnoaiibHOi  enekrpuunoi  mepexxi (PEM), nmaroTh
MOXUIMBICTB posrisiiath PEM sk JokaibHY €NeKTpUYHY
cucremy (JIEC). A st TOKaabHOT €IEKTPHYHOI CUCTEMH,
1€ YiTKO He ¢()OPMOBAHI 3aKOHOJIABYI aKTH, 3T1IHO SKUX
OynyTh  (QYHKIIOHyBaTH  BiJHOBIIIOBAIBHI  JpKepelsa
eHeprii.

OcobnmBo TOCTPO ISt PO3MOIUIEHUX
CIEKTPUYHUX MEpPEeX II0CTa€ MHUTAHHSA HANIHHOCTI 1

0e3mepebifHOCTI eNeKTPONOCTadYaHH. 3TiTHO TTOCTaHOBH
HamionanbHOT  KOMICii, 1m0 3mIMCHIOE  Jep)KaBHE
peryiioBaHHs y cdepax €HEepreTMKM Ta KOMYHaJbHUX
nocayr (HKPEKII) Bixg 12.06.2018 «IIpo 3aTBepmKkeHHS
[Mopsinky 3a0e3MneueHHs CTaHIAPTIB SIKOCTI
€JIEKTPOIIOCTAYaHHS Ta HaJlaHHS KOMITEH ALl
CIIO)KMBauaM 3a iX HeJAOTpUMaHHs» [7] BU3HAYEHO
MOKa3HUX, IO SIKICHO XapaKTepHu3ye piBeHb HaJiHOCTI
pobotn EM. Ane, BpaxoBylOUM TeMOH 30UIbIICHHS
notyxHocTi reHepyBanas B/IE, 3okpema ®EC, noninsHo
MPOBECTH aHalli3 3MIiHM BHU3HAUCHWX IIOKA3HUKIB B
YMOBAX ii 3pOCTaHHs.

Mera po6oTun

MeToro CTaTTi € OIIHIOBaHHS BILUTUBY T'€HEPYBaHHS
(OTOCNEKTPUYHMX CTAaHLIA Ha HaailHICTE poOoTH
EJIEKTPUYHUX MEPEeX, BPaXOBYIOUMX IX TEXHIYHUI CTaH.

BukJjiag 0cHOBHOI0 MaTepiaay

3rigHo craumapty IEEE 1366-2012 [8] Ta
Iocranon HKPEKII «IIpo 3aTBepmKeHHS MiTbOBUX
MTOKa3HUKIB HaTIHHOCTI (6e3mepepBHOCTI)
enekrporoctauanHs Ha 2018 pix» [9], Bu3HaUeHO
OCHOBHi ITOKa3HUKH HAAIHHOCTI pPOOOTH EIEKTPUIHUX
Mepex, B TOMY YHCJHI 1 3 BiTHOBIIOBAILHUMH JKEpeIaMU
eHeprii, MO0 XapaKTepH3yIOTh KUIbKICHO Ta SKiCHO
MEPEPBH B EIEKTPOIIOCTAYAHHI.

Krnacudikairis mepeprBaHb B €IEKTPOMOCTAYAHHI
srigao JICTY EN 50160:2014:

a) 3aIUIAaHOBAHI, KOJIM CIIOKUBAaya 3a3/1ajeriib
1HGOPMYIOTH NP0 HUX;

b) aBapiifHi, fKi CHPUYMHEHO TPHBAIUMH YU
KOPOTKOYaCHUMH  KOPOTKMMH  3aMHKaHHSIMH,  SIKi
HalfuacTime € HacligKaMH 30BHIMIHIX TOJiH, BUXOIYy 3
nmaxy oOJNaHAaHHSA YW CTOPOHHBOTO BTPYYaHHS B HOTO
poboty Bumaakosi nepepuBr K1acupikyrOTh AK:

1) moBri nepeprBaHHs (JOBIIE HIX TPU XBUIIHHN);

2) KOpOTKOYacHI TNepepuBaHHs (BKJIIOYHO JIO
TPHOX XBWJINH).

—System Average Interruption Duration Index
/TIoka3HUK cepeaHbOi TPUBAJIOCTI BiJIMOB

Z 1 N;
SAIDI = =——, €))
Nr
4yac BiJHOBJIEHHS

acr; CJICKTPOINOCTAYaHHA,

N; — KIIbKICTb IIEPEPB B €JIEKTPONOCTaYaHHI CII0KHUBAYiB
3a 3BITHIU 1epiof, Np— 3arajlbHa KUIBKICTh CIIOXHMBauiB

B ENICKTPUYHIA MEpexi.

3pocTaHHs YaCTKH TeHepyBaHHS
BIJJHOBJIIOBAIBHUX JUKEpEN CHEeprii, Uil NpuKiIagy
aHAJI3YIOThCS TUIBKHU Ti, IO MArOTh HAHOUIBIINIA MTpHpicT
MOTYXHOCTI, a caMe BiTpOBI Ta (OTOENEKTPUUHI CTaHLIN
(puc. 1) BpaxaroTb.
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CyMmapHa BCTAHOBJIEHA NOTY:AHicTE B/IE B
MBT Vrpaini
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Puc. 1 — [lunamixa 3minu nomysicHocmi 2eHepy8anHs
8i0H061106ANbHUX Odicepen enepeii 8 OEC Vkpainu

Ha mouartox 2015 poky cymapHa BCTaHOBIIEHA
notyxHicte @EC nmopiBuioBama 315 MBT. 3a wotmpn
POKH iX TOTYXHICTB 3pociia OUTbII 5K B 3 pa3u i cKiiamae
Ha kiHenp 2018 poky — 1100 MBt. Cunig BigmituTH, 10
OEC po3milieHi HepiBHOMIPHO IO TepUTOpil YKpaiH i, B
CBOIO 4Yepry, JIOCUTh BaXKKO OI[IHATH IX BIUIMB Ha
HaJIHHICTh EJIEKTPONIOCTAYaHHS EJIEKTPUYHUX MEpex
[10,11]. Ha puc. 2, npusenena 3mina SAIDI mns 2011,
20152018 pokiB, cepemne 3HaueHHs mo OEC mis
MICBKHX Ta CUTBCHKUX €JICKTPHYHUX MEPEK.

SATIDI aas Micsrnx EMOEC Yipaian
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Puc. 2 — 3mina yinb06020 3an1aH08aH020 NOKAZHUKA
SAIDI (uepsona Kpusa) ma paxmuuro2o (Cuus Kpuea)

Buxomaumn 31 CTaTMCTHYHMX [TaHUX, 301IbIICHHS
MOTYXHOCTI TEHEPYBaHHS BiJHOBIIOBAIBHHUX JDKEpEI
eHeprii, aKTUBHE BIPOBAKCHHS SKHX B CICKTPUYHI
Mepexi mouano 3pocratn B 2015 pomi, Moxe OyTH

MPUYHHOIO i{BUILICHHS JIOBT'HX nepeps B
enextporiocrayanHi  (SAIDI)  enekTpuyHHMX — Mepex.
[MpoananizoBaHo TeMnu  30UIbIIEHHS TE€HEPYBaHHS

BJIE B po3pi3i KOKHOI €HepronocTayajibHOi KOMIIaHii,

cepen immmux BumiieHo [IAT «BiHHUI00IEHEPTOY
(puc.3), ockimpku TYT, moumHatounm 3 2015 poxy,
IpUpiCT ~ TWOTY)XHOCTI  reHepyBanHi  @DEC  OyB

HalOlmpIIMi. AHamizyerscst numie renepyBaHHs PEC,
TOMY WO BITPOBH MOTEHINal A I[BOTO PETIOHY €
HE3HAYHUM. OTxe, TOTYXHICTP TEHEpyBaHHSI Ha
mogatky 2015 poky cramoBmma 41,3 MBT i
30UTBIIMIIKCST Maibke B YOTHPH pa3d 3a HACTYIHI TpH
poku — B kiHmi 2018 poky, mnoryxuicte DPEC
cranoButh 180 MBT. IIpore BB OEC Ha
HaMilHICTD MEpeX TYyT CYTTEBO BiJPI3HSIETHCS BIJ
BBy Ha Mmepexi OEC B minomy (puc. 4).

OnHoYyacHe  TOKpamleHHS PpiBHS  TEXHIYHOTO
OCHAIICHHS MEpex, SIK CIOCTEpIraeThes y
«BinnnngoOnenepro», pasom 3 posdymoBoto DEC
JI03BOJIIE  PO3KPUTH IX TMOTEHHmialn 3 ONIAgy Ha
MOXIIUBICTh  3a0€3IMEYEHHS] JOTPUMAHHS ITOKAa3HUKA
TPUBAJIOCTI JIOBTHX TIIEPEpB B EIIEKTPOIOCTadaHHI B
MICBKHX Ta CUIbCBKHX EJICKTPHUYHHX Mepexax (puc.4).

AHami3 3aJeKHOCTeW Ha puc. 2 Ta puc. 4
JTO3BOJISIE 3pOOUTH BHCHOBOK, IO OI[IHUTH 1 JOCSTTH
MaKCHMaJIbHOTO edexry BiZ BIIPOBA/PKEHHS
BiTHOBIIIOBAILHUX JDKEpEN CHEprii 3 Onsiay Ha
MOXIIUBICTh 3a0€3MEeUeHHs] HOPMAaTUBHHMX ITOKAa3HHUKIB
nmo HaxiiiHocTi (0Oe3nepebiifHOCTI) eneKkTporocTadaHHs
MOXKHA, BpPaxOBYIOUM TEXHIYHHH CTaH eJNeKTPHYHOI
Mepexi, A0 SKOI BOHH NPHEIHYIOTHCS.

AHAJ3 TeXHIYHOI0 CTaHy eJeKTPHYHHMX Mepek
YkpaiHu eHeprocucreM 3 OLJISIy HAa MOMKJIHUBICTH
npueaHanns BJIE.

Ha cporomui B [2] craH po3NOAUIBHHX
CNIEKTPUYHUX MEPEeX XapaKTepU3YEThCS HACTYNHHUMHU
MOKa3HUKaMu: ToHan 6,6% IiHil eleKTporepeiaBaHHs

Hanpyroro  35-110 (150) kB Ta 11,5% m;iniid
eJeKTpoIepeJaBaHHs HaIpyrow 0,4-10(6) kB
NpuinuIn B TEXHIYHO  HEMpale3JaTHUi  cTaH 1

NMOTpeOyIOTh 3HAYHHWX HIOPIYHUX 3POCTAIOUMX BHUTPAT
Ha TEXHIYHE OOCIYroByBaHHS Ta pEMOHT. biu3pko
22,3% Ttpanchopmaropis Hampyroo 35-110 (150) xB
i 14,9% TpanchopmatopiB Hampyroro 10(6) xB
BiJIIIpaIIOBAH nependavdeHuit HOPMATHBHUMH
MOKYMEHTaMH TEpPMIiH ekciuiyaTamii. BoHu MaroTh
3HAYHI BTpPATH, HEJOCTaTHIO HaJIIHICTh Ta
notpeOyroTh 3aMiHu. DaKkTUUHI BUTPATH ENEKTPHUYHOT
eHeprii B ENEeKTPUYHUX MEpexax B CepelHbOMY
ckinagaots 12,1%, a B Mepexax OKpeMHX KOMIIaHil
caratotb  18%  BHachmimok 3MIH B CTPYKTYpI
CHOXKMBAHHS E€JIEKTPUYHOI €Heprii, a came: 3pOCTaHHS
HABAaHTAXXCHb B MiCTaX Ta 3MCHIICHHSA iX B CUIBCHKIU

0718 @) MICOKUX eIeKMPUUHUX Mepedic, 0) CLlbCbKUX MICHCBOCTI ~ —  CIICKTPUYHI ~ MCEPCXKI  3HAYHMX 1
enexmpomepexc OEC Vipainu HaW3HAYHIIIUX MicT BUMAararoThb 30UIBILICHHS
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NPOITYCKHOI 3JaTHOCTI Ta CIOPYIDKEHHS JOJaTKOBUX
IIC 110 (150) xB. Burpatm Ha pEeMOHT EJIEKTPUYHHX
MEpEX 10 POKaxX 3MEHIIMIMCS 1 CKJIaJar0Th OJIM3BKO
60% BiI HEOOXiTHMX, SKi BH3HAuarOThCs [IpaBuiamu
TEXHIYHOT eKcIuTyaTartii €JIeKTPUYHUX MEpEXK.
CTOCOBHO CHIBBIJTHOIIEHHST PO3BHHEHOCTI Mepexi 0,4—
110(150) kB eHepromocrayaabHHX KOMIIAHIH, TO
noxuHa JiHiK 35-110(150) xB B omHOKONOBOMY
obuncienHi ctaHoBuTh 11,4% Big 3arajbHOl TOBKHHHU
mepex 0,4 — 110(150) B, ximpkicTh mimcTaHmini 35—
110(150) xB ckmamae 2,5%, a ix TpaHchopMaTopHa
MOTYXHicTh — 64,4% Bix cymMapHOI MOTYXHOCTI
tparchopmatopis 0,4-110(150) xB. Cepen JIEIT 0,4—
10(6) xB «ximpkicte KJI 0,4-10(6) xB cranoBuTh
9,7%. AHami3 TEXHIYHOTO CTaHy EINCKTPHUHHX MEpex
CBIIYHMTH NP0 3HAYHY MIpy MOpajbHOro Ta (Hi3UUHOTO
3HOIIYBaHHs 1i €JNeMEeHTiB, II0 B CBOIO 4Yepry,
3MEHIIY€E HaJIWHICTh EJEeKTPOIOCTaYaHHs CIOXKHUBadiB
Ta TPUHOCUTH JOJATKOBI 30MTKH €HEProrocTadyabHAM
Ta TeHepyBaJbHMM KommaHnisM. Illo  crocyerbes
JIOBXKMHH JIHIH eJNeKTpolepeaaBaHHsd Ta TEpPMiHy IX
ekcruryararii cramom Ha 31.12.2017, TO Taki maHi
HaBeneHi B (Tabm. 1).

Amnami3z TtumoBux cxem mnpuenHaHas BJIE mo
MEepex IOoKa3ye, Mo iX MiAKIIOYeHHS BiAOyBaeThCS 10
migcranmiin 110/35/10 kB 1 mocuTh piaKo A0 BHUIIHX
kimacie  Hampyru. IlpuBemeni B Tabm. 1 gaHi
MOKa3yloTh, IO Oimbinma wacTuHa Mepex 35-110 kB
MopalbHO Ta (i3MyHO 3acrapina 1 mepedyBae B
excruryaranii Oinpie 40 pokiB. Buxomsum 3 1woro,
MOJMJIMBI CUTyallil KOJM TIPH MOMIKO/KEHHI TaKUX
JIEIl, mo migxoiaTh MO0 MiACTaHLii, BTpPavaeThCs
LICHTpATi30BaHe eJIEKTporocTadanus croxusadiB TII
110/35/10 kB 1 yHEeMOXJIMBIIOETbCS TCHEPYBaHHS
BJIE sx po3ocepekeHHX JDKepesl EHEprii, OCKiIbKH
iX TeHepyBaHHS 3aJIGKHUTh Bi pIBHA Hampyrd Ta
YacTOTM  TOYKM  NPHEAHAHHA.  TakuM  YHHOM,
¢opmarbno BJIE He BIUmMBaoOTH Ha  MOTIPIICHHS
pexxuMHOl Ta GanaHcoBOi HaIMHOCTI.

Tabmuusg 1 — JlokuHA Ta TEPMIHM eKCILTyaTarii
I1JI 3a kmacom HampyTu

TepmiH ekcnityaTauii B pokax i BiamoBigHo
Knac NPOTSLKHICTH B KM
HAMPYT | 025 | 25-30 | 3040 Biﬁ‘a‘“e
800 kB - - - 98,542
750 xB | 692,650 | 2380,272 | 2313,070 | 1316,671
500xB | 38,100 - 159,600 | 177,060
400 xB - - - 338,950
330 kB | 1396,846 | 435,848 | 2282,108 | 9421,930
220xB | 178,628 14,695 379,942 | 3402,700
110 xB 52,730 20,500 40,505 436,045
35xB 21,318 12,530 17,400 62,803
Pazom: | 2380,27 | 756,293 | 5192,62 | 15254,69

MBT Junanmika 36imsmennn notyanocri FEC

2015 2016p 2017p 2018p
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Puc. 3 — Temnu 30invwenns cenepysanns @EC 6 ITAT
«Binnuysobaenepeoy ma OEC Vkpainu
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Puc. 4 — 3mina yinbo6020 3an1aH08AHO20 NOKAZHUKA
SAIDI (uepsona kpusa) ma paxmuunoeo (CuHsi Kpuea)
O/ @) MICLKUX eleKMPUYHUX Mepedic, ) CilbCbKUX
enekmpomepedc IIAT « Binnuyaobnenepeoy

AHami3  CyMapHOTO  TEepMiHy  eKCIUTyaTarlii
enektpuuHux Mepex no OEC VYkpaian mokaszas, Immo
65% Il eneKTpUYHHX MEPEK EKCILUTyaTYEThCSl TMOHAN
40 poxkiB. OueBWAHO, 10 EJNEKTPUYHI  Mepexi
BUMAararmTh PEKOHCTPYKLIi 1 MopepHi3alii, HaaTo 3
BpaxyBaHHSAM po30ynoBu BJIE, PO3BUTKY
iH(OpMaIlIIfHOTO 3a0e3medeHHs Ta 3ac00iB
iHTenekryamizauii. Ha  cporogHi  cmocrepiraerbcs
BEIMKA  PI3HULA MiX Cy4YacHUM TEXHIYHUM
OCHAILICHHSIM BiJHOBJIIOBAaHUX JDKEPEN €JEeKTPOeHeprii i
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CTaHOM OOJamHAHHA eNeKTPHYHNX Mepex. OcobmmBo

enepeozabecnevennss ma enepeosoepedcenns AIIK Yxpainu.
— XapkiB : XHTYCI. — 2013. — Bumyck 141. — C. 8-

BITYyTHOIO [ PI3HHLOIL € B  PO3MOAUIBHHUX
CIEKTPUYHUX Mepexax, 4dYepe3 fAKi 3HIHCHIOEThCA 10.
TpaHcnopTyBamHs  enextpoemeprii  Bin BJE 10 4. Kymk, B. B. OHTI/IMEUIEHC KEepyBaHHs PO30CEPEeHKCHIMHU
. JDKEpelaMi  eJIeKTPOCHEprii 3 aCHMHXPOHHHUMH TeHEepaTopamu
Mlc}.leBHX .CHCTeM. eJ.TSKTpOHOCTaanHH Ta B 3acobamu Smart Grid / B. B. Kyiauk, T. €. Marac, 1O.
MariCcTpajbHl MEPEKI. .3}:[11/ICH}OBaTI/ICﬂ ¢ MOXKE K .3 B. Ma.ﬂory.mco /] Haykoei npaul BHTY. — 2011. — No 4.
TOKPAILlaHHIM TEXHIKO-€KOHOMIYHUX MOKAa3HUKIB _C. 1-6.
Mepex  (HamifHOCTi, BTpAaT eNeKTpoeHeprii Ta 1 5 Kupunenko, O. B. Enepretuka crajioro po3BUTKY:
sIKOCTi), Tak 1 ix moripmenHsaMm [12]. Tomy, IONIUTBHO BHKIMKH Ta IUsixu mobynosu / O. B. Kupuienxo, A. B.
6yn0 0 BHKOPHCTOBYBATH BIJTHOBJIIOBAJIbHI JoKepena MpaxoBuuk // Ipayi Incmumymy erexkmpoounamiku HAH
eHepri'l' IS HiJ:[BI/IHICHHH HaﬂiﬁHOCTi YKpalHu Cnel,;ia/leuﬁ BUNYCK. — 2010. — C. 10-16.
CIIEKTPOIOCTAYAHHS CIIOKUBAYiB eIeKTpudHoi eneprii, 0 Kupwienko, O. B. Texuiuni acneKtd BIpOBa/DKCHHA
3MEHIICHHS BTpaT  eIeKTpoeHeprii mig wac 1l ix)mep;n p‘;g:()izf::z; rel;:pa]i; Bl‘iiiﬁ?ﬁfﬁfﬁ Mef;ma)l(v[/
TPaHCTIOPTYBAHHS Ta NMOKpAaWlaHHA 1i AKOCTI. .H;’K’ﬂl'-lel-llcop /l Texf:itma' eﬂelémpoduﬁavrwika. Z 201.1. N
Ne 1. — C. 46-53.
BucHoBku 7. Tlpo 3arBepmkenHs Ilopsaxy 3a0esledyeHHs CTAaHIApTIB
SIKOCTI  €JIEKTPOIIOCTa4YaHHS Ta HAJaHHI  KOMIIEHCALiil

I'enepyBanus @®EC wMae 3HauHHA HOTEHINAT CIOXKMBAaYaM 32 1X HEJOTpMMaHHsS /  3aTBepKeHa
IS 1 IBUILIEHHS e(eKTUBHOCTI PO3MOAUTHHOT nocraHoBoro  KaGimery  MinmictpiB ~ VYkpainm  Bin
eIeKTPUYHOI Mepexi i He ciig 3aoxouyBaTd. OHAK, 12.06.2018 p. Ne 375. URL:
KOHCTPYKIIisI CHCTEMH PO3MOALTY 1 METOAM POOOTH, SIK . ?é%)g/zgqrcll-radf&gO\é.lua/lgws;)shOW/v(]))ys.2:)74.-18, _—
TPaBUJIO, HA OCHOBI PAlIJIbHUX IOTOKIB IOTYXKHOCTI, ) Indices /1/11 ;EEgr S decgz 5 23‘]Vzer (Relvsitsrzl'o;zmoor} ];El; ! ;,z
CTBOPIOIOTH HU3KYy  Tpobiem U1l YCIHIIIHOIO 1366-2003). - 2012, - P, 143, - doi-
BIPOBAPKEHHSA PO30CEPEHKECHUX HKEPEIT eHepri'l'. 10.1109/IEEESTD.2012.6209381.

Jist MABUIICHHA TEXHIKO-€KOHOMIYHOT g IIpo 3aTBEepKEHHS ILILOBUX IIOKA3HUKIB  HAiiHOCTI
CCI)CKTI/IBHOCTi CyMiCHOI eKCHHyaTa]_Iﬁ PO30CEPECIKEHUX (663H6p€pBHOCTi) CNIEKTPOIIOCTa4YaHHS.  Ha 2018 le /
JUKEpeNl eJEeKTPOSHepril 1 PO3MOMIIBHUX CICKTPUIHHUX 3arBepkeHa moctaHoBolo KabGinery MiHicTpiB Ykpainn
MepeX  HEOOXiHO pO3B’sA3aTd  psia  3amad, Mo BiJ( 14.06.2018 p. No 392. URL:
JI03BOJIUTh  3OiNBIIMTH  BUPOOHMITBO —EJIEKTPOEHEPTii http://www.nerc.gov.ua/index.php?id=32667.

BJIE, 3MEHIINTH BTpaTH eJIeKTPOeHepTii g 10 ;:}‘l“’t th .CorgmltmlcatlofltilLeiz ltc'olmmll)' ?rfb tT\g/o—]S)tagle

: otovoltaic stem  wi ultiple Distribute ual-
po?HOHI.HBHH).(u (JICKTPHHHHIX — MCPEKaX, — MOKpalliTh Input Central (}'llapacitor Converte?s / J. Liu, F. Gao,
AKICTb 1 HAJIHHICTh E€JIEKTPONOCTAYAHH COKUBAYIB. M. Chen and G. Wang // 2018 IEEE Energy

3 METOt0 edexTuBHOi eECHHyaTaI{n Conversion Congress and Exposition (ECCE), Portland,
PO30CEPEIKEHUX  JUKEPEII  CJICKTPOCHEpri  Ta 11X OR, USA. - 2018. - P. 6392-6397. - doi:
KOMILIEKCHOTO BUKOPHUCTaHHS B EIEKTPUIHUX 10.1109/ECCE.2018.8557444.

Mepexax CHEepProcucTeM, OcoONMMBO B ceHci 3amad  11. Dong, J. Battery and backup generator sizing for a
M ABHAIIEHHS HaaifiHOCTI ENEKTPOTIOCTAYaHHS, resilient microgrid under stochastic extreme events / J.
HeoOXizHo, po3pobuTH METO/T BiJIHOBIICHHS Dong, L. Zhu, Y. Su, Y. Ma, Y. Liu, F. Wang, L.
CIIEKTPOTIOCTAYAHHS CI0KHBAYIB, npu BTpaTi l}ian;rr;)zlsb:;;;’ i l()}ll;t‘:lsl;u;;n Biuczi)lg/ I—ETI 2G62”Oe” “jw;’
HEHTPAMIZOBAHOTO JKHBICHHA. 4443-4450. — doi: 10.1049/iet-gtd.2018.5883.
. 12. Jlexuniok, II. JI. BimHoBmroBaHi mkepena eHeprii B
Crmcok titeparypu PO3MOMITBHUX eJIeKTPUYHHX Mepexkax: Monorpadis / I1.
. . A. Jexnwok., O. A. Kopaasuyk, O. B. HikitopoBuu,
1. JlepxaBHa iIbOBa €KOHOMIYHa nporpama B. B. Kyank. — Binums, 2014, — 204 c.
eHeproedekTUBHOCTI 1 pO3BUTKY cepr BUPOOHHUIITBA ’
EHEeProHOCIiB 3 Bi}lH.OBJ'I}OBaJ'[bHI/IX JDKEpen eHeprii Ta References (transliterated)
anpTepHaTUBHUX BuAiB mnanuBa Ha 2010-2020 poku /
3§aTBepz[>KeHa noctanoBoto KaGiHery MinicTpiB Ykpainu . Derzhavna tsil'ova ckonomichna prohrama
T U P e g e
%]I))b%BF : -EOV- enerhonosiyiv  z vidpovlyuvanykh dzherel enerhiyi ta
2 3sir l'IpO. pesymitatn  giamrocti y 2017 pomi / al'ternatyvnykh  vydiv palyva na 2010-2020 roky.
’ . Zatverdzhena postanovoyu Kabinetu Ministriv Ukrayiny
3arBepmkeHo nocranoBoro HKPEKII Big 23 Oepesns 2018 vid 01.03.2010 L No 243, Available at:
poxy J;%Rizgg' i ‘ZJV‘;L;\I;R“EZMI";er‘gfov'ua/dat"/ﬁlea“’h/ http://zakon2.rada.gov.ua/laws/show/243-2010-%DO0%BF.
3 .JIe)m-u%) < Hy, Ilf Ouimoars: 'pBﬁHHBy - 2. Zvit pro rezul'taty diyalnosti u 2017 rotsi. Zatverdzheno
) Lo ’ N .. postanovoyu NKREKP vid 23 bereznya 2018 roku Ne
Cb.yHKLIIOHyBaHH}I JIOKABHOT  eeKTPHYHOT CHCTeMH 360. Available at:
BUIHOBITIOBAHMX  JUKCPCIT CICKTPOCHEPI! ,/ 1. ]I, ‘HF)KH}OK’ http://www.nerc.gov.ua/data/filearch/Catalog3/
B. O. Komap, JI. C. Cobuyk // Bicnux Xapxiscbkozo Richnyi_zvit NKREKP 2017.pdf.
HayioHabHO20 .mexftiquoeo YHigepcumemy  CilbCbKO2O 3. Lezhnil;k, P. D., Kgmar, V. 0. Sobchuk, D. S.
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AHOTALIHA Cucmemnvlii onepamop 6 ceoem uccredosanuu ommeuaem, umo CIOC u BOC ¢ mouxu 3peHus cmabuibHOCmu
anekmpocHabxcenus Henaoedxcuvl. OmKIOHeHUe om NIAHOBbIX 2paAuKos 6 meuenue cymok cocmaegisiem 6onee 450 MBm
npu  ycmanogiennou mowpocmu 1217 MBm. Ewe 00Ol cneyuuxoil ycmanoeku 60300HOGIAEMbIX UCMOYHUKOE IHEPIUU
AGNAEMC UX HEPABHOMEPHOe pasmeujeHue no eceu Ykpaune. Takum o0pasom, Hanuuue 00HO20 MOWHO20 ucmounuxa 00 3
MBm umu Heckonvkux Mmenee MmowHbIX 00 0,5 MBm, nooxkmoueHHvIX K OOHOU NOOCMAHYUU PACHpedesumenbHol
anexmpuueckou cemu (POC), darom eozmoocnocme paccmampueamv POC kax noxanvhyio snekmpuyeckyro cucmemy (JIEC).
A Ons IOKANBHOU HSIEKMPUYECKOl CUCTNEMbl, euje YemKo He CQOpMUPOBAHbl 3AKOHOOAMENbHbIe AKMbl, CO2IACHO KOMOPbIM
6yoym @DYHKYuoHupogams 60300HO6GNAEMbIE UCMOYHUKU dHepeuu. Hcmounuku paccpe0omoueHHo20 2eHepUposaHus Uumeiom
Oonbwioll nomenyuan Ons NOGLIUMEHUS NPOUIBOOUMENLHOCU  PACHPEOeTUMENbHOU  DNEeKMPUYeCKol cemu, U 2mo  ciedyem
noowpams. OOHAKO, KOHCMPYKYUSL CUCeEMbl pAChpedesieHus U Memoobl pabombvl, KAK Npasuno, Ha OCHOBE PAOUAIbHBIX
NOMOKO8 MOWHOCMU, CO30alom pA0 npodiem 0Nl YCNEeWHO20 6HEOPEHUs. pPACHPeOeNeHHbIX UCMOYHUKO8 dHepauu. J{ia
NOBbIUEHUA — MEXHUKO-IKOHOMUYECKOU — APEKMUBHOCMU — COBMECMHOU  IKCIIYAMAayul  paccpedonoO4eHHbIX — UCTOYHUKO
INEKMPOIHEPSUY U PACNPEOCTUMENbHBIX DNEKMPUUECKUX Cemell HeobX00uUMo peutums psd 3a0ay, Ymo RO360IUN YEeaudums
npouzeo0cmeo dnekmpodnepeuu BUD, ymenvwiums nomepu snekmposnepeuu 8 pacnpedenumensHbix I1eKmpUuieckKux cemsx,
VAYUWUMbG KA4eCmBo U HAOeICHOCHb IIeKMpOCHAblCeHus: nompeoumenei.

Ocobenno ocmpo 0151 pacnpedenumenvHblX 9NeKMpUHecKux cemeti 603HUKAem 60Npoc HAOeiCcHocmu u 6ecnepebotinocmu
aeKkmpocHabdicenus. B cmamve npoananuzuposanst meMnvl pocma 2eHepuposaHus QOmodNeKmpuieckux CmaHyuil 8 paspese
00be0UHEeHHOU  DNIeKMPOIHEpeeMUYeckoll cucmemvl  Yxpaunvl u 3Hepeocnabxcaowel xomnanuu I11AO «Bunnuyaobnanepeoy.
IIposeden ananus cywecmsyouux HOPMAMUBHLIX OOKYMEHMOS, De2IAMEHMUPYIoWUx pabomy GomosneKmpuieckux CmaHyui.
B pamxax paccmMompenHbix OOKYMEHMO8 OnpeoeNieHbl KpUmepuu, CO2NACHO KOMOPbIM OYEHUBAEMCs HAOEHCHOCHb pabomul
ONEKMPUHECKUX —Ccemell, A UMEHHO, NPOOOIHCUMENbHOCMb — OJUHHBIX  Nepepbléos 6  NeKMPOCHAbNCeHuyu nompebumenei
anexmpuueckou suepeuu SAIDI.  Ilokazana 63aumocessb u3MeHeHusi nokazameneil HAO0elICHOCMuU pabomvl 3NeKMPUUeCcKUX
cemell ¢ ygenudeHueM KOIUYeCmea U YCMAHOENEHHOU MOWHOCHU BO300HOBNAEMbIX UCHOYHUKOB JHepUl, 6 YACTHOCMU
Gomoanexmpuneckux cmanyuil.

Knrouesvie cnosa: paccpeoomouennvie ucumunuky suepauil; Qomosnekmpuyeckue CIMaHyuy, d1eKmpuyeckue cemiu; Ha0elCHOCHb
pabomwi; SAIDI; mexnuueckoe cocmosHiue.
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