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s banancy8anHs cmoxacmudHux 3MiH ROMYICHOCMI 8IOHOBTIOBAHUX Odicepen enepeii 8 00 ‘c¢oHaHill enepeocucmemi (OEC)
Yxpainu nnamyemuvcsa suxopucmogysamu naxonuyysaui ewepeii (HE). Ilokasano, wo nio uac posmiwenns HE cnio
8paxosysamu ixHitl 6NIUE HA NOMOKU NOMYICHOCME Konmponvosanumu nepemunamu OEC Vipainu. bion. 1, Tadm. 3, puc. 1.
Kntouosi cnoea: 00’ eqHaHa eHEProCUCTEMA, BiTHOBIIIOBAHI JKepea eHeprii, HAKONudyBadi eHeprii

3arajnpHa xapakTtepucTuka mnpodsemu. CTiiika TeHIEHLIS 3pOCTaHHS YaCTKU BiIHOBIIOBAHMX
mxepen eneprii (BAE) B cTpyKTypi reHepyr4mMx MOTYKHOCTEH PI3HUX KpaiH € ONHI€I0 i3 XapaKTepHUX
O3HaK pealizallii KOHIENTYAIbHUX IMOJIOXEHb «(inocodii» IHHOBAIIHOTO PO3BUTKY OE3BYIJIEIIEBOI €HEp-
TeTUKU Ta «PO3YMHHUX» eNeKTpuaHuX Mepex (Smart Grid) 3okpema. CTpyKTypa reHepyounx HOTYKHOCTEH
00’eqnanoi eneprocucremu (OEC) YkpaiHu He € ONTUMAaJIbHOIO: EPMAHEHTHO aKTYaJIbHOIO 3aJIMIIAETHCS
npobieMa nedinuTy MaHEeBpeHNX (MaHEBPOBHX) TEHEPYIOUHMX MOTYXHOCTEH. BapianTu i1 4acTKOBOTO BHPI-
HICHHS, SIKi Y pi3HHUI 4Yac MPOMOHYBAJKCS, MAlld ICTOTHI BaJaH, 30KpeMa He TIOBHOIO MipOI0 BPaxOBYBaBCS
BIUIMB iXHBOI pealtizallii Ha TOBKiJUISA, BOHH He OyJH OCTaTHO OOTPYHTOBAaHWMH B COIiabHO-EKOHOMIY-
HOMY acHeKTi (0YiKyBaHUI 3UCK OUTBITOI0 MipOI0 MaB KOPIIOPATUBHY CIIPSIMOBaHICTh). [Iporiecu 3pocTanHs
cymapaoi moryxHocti BAE He omunymu i OEC VkpaiHu, Xxo4a MPOTHO3HI OIIHKH IXHBOI YaCTKH SIK Y
CTPYKTYpi TEHEPYIOUYNX MOTYKHOCTEH, TaK 1 B 3aralbHOMY 00Cs31 BHPOOHUIITBA €ICKTPOCHEPTII Yac Bij 4acy
3a3HAIOTh «yTOUYHEHbY», BHACTIIOK YOT0, HE IUBJIAYNCSA HA 30epeKEHHSI He3MIHHOCTI TOPU3OHTY IUIaHYBaHHS
(10-15 pokiB), BOHM iCTOTHO BiIpI3HAIOTHECS 3a Pi3HUMH BepcisiMu «EHepreTHYHHX crparteriii YkpaiHuy,
30kpema 3a «EnepreTudnoro cTpareriero Ykpaiaum Ha nepion 10 2030 poky» Ta « EHEpreTHaHO0 CTpaTerieio
VYxpainu Ha mepiog o0 2035 poky «besneka, eHeproeeKTUBHICTh, KOHKYPEHTOCIIPOMOXKHICTEY. PazoMm 3
OUCBUIHMMHU ILTIOCAMU 301ibieHHs cymapHoi notyxkHocti BJIE 3aroctproe B OEC Vkpainu mpoGnemy
nediuuTy MaHEBPEHHX TI'€HEpYIOUHX IOTY>KHOCTeHW. Tak, 301IbIICHHS CyMapHOI HOTYXXHOCTI COHSYHHX
(CEC) Ta BitpoBux (BEC) enexTpocraniiiii, MOTYXHICTh TeHEPYBaHHSI SIKMX 3aJIEKHUTh BiJl METEOPOJIOTIYHUX
YMHHUKIB, MOTpeOy€e BBEICHHS IOJAaTKOBUX MAaHEBPEHUX INOTYKHOCTEH, 00 OamaHCyBaTH CTOXAaCTHYHI
3Mmiam notysxHocTi 3a3HadeHnx BJIE (motyxnicte CEC Ta BEC B OEC Ykpainu y 4epBHi IIbOTO POKY CTa-
HoBuia 2774 MBt: CEC — 2162 MBT, BEC — 612 MBT).

BukoHaBIIM BiAMOBIAHUE aHami3, [lepxaBHe mianpueMcTBo «HallioHarapbHa eHepreTHUHa KOMIIaHis
«Yxpenepro» (HI1 «HEK «Yxpenepro») min gac inBectuiiitHoro gopymy «Ykpaina — €C» 3 BiTHOBIO-
BaHoi eHepreTuku (EU — Ukraine renewable energy investment forum), skwii BinOyBcs y Kuesi 18.12.2018
POKY, ONPWJIIOJAHUIO BHCHOBKM MO0 MOXJIMBOCTI iHTerpanii motyxHoctedt BJIE B OEC VYkpainu:
makcuManbHa noTyxHicTe CEC Ta BEC, sxa me He mpusBene 1o cepio3HUX BigxuieHb y poboti OEC
VYkpainn, onintoetscs y 4750 MBt (3000 MBT Ha CEC Ta 1750 MBT Ha BEC). Came mi maHni Oyno 3a-
3Ha4yeHo B HedinancoBomy 3BiTi A1 «tHEK «Yxkpenepro» 3a 2018 pik [1]. A1 «<HEK «Ykpenepro» BBaxkae
3a JouijbHe He oOMexyBaTu po3BuToK BJ/IE, a mus OanaHCyBaHHA CTOXaCTHYHHUX 3MiH moTyxHocTi BJIE
BBECTH [10JATKOBI MAaHEBPEHI MOTYXXHOCTi. BBeJeHHs 3a3HaYCHUX MOTY)KHOCTEH € BKpail BaXKJIMBHUM 3 OT-
Ay Ha 3abe3nedeHHs BUKOHaHHS yMmoB iHTerpartii OEC YkpaiHu 10 eHeproo0’emHaHHS KpaiH KOHTH-
HeHtanbHoi €Bporn (ENTSO-E), Tum Oinbine, mo y rpyani munynoro poky JIT «HEK «Ykpenepro» Ta
«Monpenektpuka» minnucann «EKcryaTauiiiHy yroay mpo CTBOpEHHsS OJIOKY peryJioBaHHS y CKIaAi
eHeprocucteM YkpaiHum Ta Pecmybmikm MoimoBay, KOO TependadeHo BUKOHAHHS YMOB 3a0e3medcHHS
napanensHoi pobotu OEC Vkpainu ta eHeprocucremu PecnyOuiku MonioBa y MOBHIN BiIOBITHOCTI 10
BuMor 1a npaBui ENTSO-E. 3 mMeToro BBeleHHs 1OJaTKOBUX BHCOKOMaHeBpeHuXx notyskHocted /11 « HEK
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«Yxpenepro» 30.10.2018 p. miammcano 3 omepatopom cuctemMu mnepemaui @panrii RTE (Réseau de
Transport d’Electricité) Ta #ioro nouipuboro kommnaniero RTE International MeMopasIyM 1oo peanizarii,
noyrHaoun 3 2019 poky, IIOTHOTO MPOEKTY 31 CTBOPEHHS CHCTEMH HAKOMMMYEHHS eHeprii (energy storage)
notyxHictio 200 MBt. ¥V 3Biti [1] 3a3Ha4eHO, IO «3aB0AHHAM NPOEKMY € BUNPOOYEBAHHA MemoOi6
oanancysanus nomyacnocmi CEC ma BEC 6 enepeocucmemi». OCKUTbKN HaBeneHa B [ 1] iHdopmarrist momo
BapiaHTIB peasizallii 3a3HaYeHOr0 MPOCKTY CIOHYKaJla J0 HAlMCaHHS JaHOi CTAaTTi, TO BUKIAAEMO ii TYT
JIOCIIIBHO.

«Komnanis pozensdae mpu 0CHOBHUX 8apianmu CHOPYOJNCeHHs. energy storage:

1) 3 pozmawtysannsm 200 MBm makux nomyxcnocmeil 6 00HOMY Micyi;

2) 3 pO3MAULYBAHHAM Y KITbKOX MICYAX 3 PO3OINEHHAM HA 4-5 yacmun,

3) 3 OeyeHmpanizo8anum po3mMauLy8aHHAM KilbKOX 0eCAmKig OJI0Ki6 i3 MAI0K NOMYICHICIIO.

Ocmanniti eapianm modice nepedbavamu po3miujenus energy storage 630060/C YEHMPATbHUX ABMOMPAHC-
nopmuux maeicmpaneu (Kuie — Jlvgie — deporckopoon, Kuie — Xapxis, Kuie — /uinpo, Kuie — Odeca —
0EPIUCKOPOOH) NAPANENbHO 3i CIMEOPEHHAM MEPENCT 3aPAOHUX CMAHYIN 015 eleKmpoMoDiis.

1 eman npoexkmy — nio2omoska MmexHiKo-eKOHOMIUHO20 0OTPYHMYBAHHS OJisi NOOAILUUX POOIm,

1I eman npoekmy — GU3HAYEHHS aAPMOCMI NPOEKMY, CINBOPENHS MOOeli MalibymHbL020 energy storage ma
00POIUCHBOT KapmuLy.

I3 HaBeeHOTO BHIIE MOXKHA 3pOOHMTHU MONEPENHIH BUCHOBOK, 110 OCKUIBKHU ISl «PO3TIILY» anpiopi
Oyiio 00paHO 3 OCHOBHHX BapiaHTH CHOPYPKEHHS HaKOIIMYyBadiB €HEprii, TO OCTATOYHWH BapiaHT (OAUH i3
TPbOX 3a3HayeHHX) Oyae ollepKaHO He BHACTINOK PO3B’S3aHHS ONTHMIi3allidHOI 3amadi, MaTeMaTHYHA
MIOCTAHOBKA SKOI Tependadae BU3HAUSHHS PO3MOALTY (32 MiCIIeM Ta MOTYXHICTI0) HAKONIMYyBaviB €HEeprii B
OEC VYxpainu 3 6aoicanum BIDIMBOM Ha TapaMeTpH Ta IMOKAa3HUKH i PeKMMIB, HacaMIlepea Ha IMOTOKH
MOTYXKHOCTI i1 KOHTPOJBbOBAaHUMH mepeTHHaMu. OOMEXEHHsS 100 TaKUX MOTOKIB 0OyMOBIJIEHI BHMOTOIO
3a0e3reyeHHss HOPMATHBHUX 3aMaciB (CTATHYHOI CTIHKOCTI) 3 aKTUBHOT MOTYKHOCTI, 1 TOMY iX TOTpUMaHHS €
BKpaii BaXXJIMBUM B acmekTi OesmeuHoro ¢yukiionyBaHHsI OEC Ykpainn. CropymKeHHS HaKOIAIyBadiB
eHeprii 0e3 ypaxyBaHHsS IXHBOI'O BIUIMBY Ha IOTOKH IMOTY>KHOCTI KOHTponboBaHuMH mnepernHamu OEC
VYkpainu Moke MpHU3BECTH 10 HeOakaHUX HACHIIKiB, HacaMIIepel 10 3MEHIIEHHS 3amaciB (CTaTHYHOI CTild-
KOCTI) 3 aKTUBHOI IMOTY>KHOCTI B OKPEMHX NepeTHHax i 4ac OanancyBaHHs 3MiH noTyxkHocTi CEC Ta BEC
B €HEProCUCTEMI.

Meta paHoi po6oTH — JOCTIOUTH BIUIMB PO3MOALUTY (32 MICIEM Ta MOTYKHICTIO) HAKOIMYYBadiB
eneprii B OEC YkpaiHu Ha IOTOKH MOTYXHOCTI 11 KOHTPOJIHOBAaHUMHU ITEPETHHAMH.

Hesixi pe3ynabTaTn gociaimxkeHb. OCHOBHE 3aBIaHHS, BHKOHAHHS SKOTO MAarOTh 3a0e3MeunTH
JIOJTATKOBI MaHEBPEHI MOTYXKHOCTI, — I1€ MIBUAKE OaJaHCYBaHHS CTOXaCTUYHMX 3MiH notykHocti BJIE, 1 ans
JIOCTIDKEHHS MEeTO/IiB OanaHcyBaHHs 3a3HaueHuX 3MiH B OEC Ykpainu Mae BUKOPUCTOBYBATHCS BiJIMIOBiIHA
MOJENb «IAWHAMIKM», Y TOH Yac SIK JUI1 IONEPEAHBOIO OLIHIOBAHHS «YHUCTOrO» BIUIUBY DPO3HOALTY (3a
MicIleM Ta TIOTYXHicTI0) HakonnuyBadiB eHeprii B OEC Ykpainu Ha mapamMeTpH Ta MOKa3HHUKH ii pEXKUMIB y
TaKiii MOJIeJTi IOCTaTHLO M030aBUTH EICKTPUYHI CTaHIlii (OJOKH) MOXIIMBOCTI OpaTH y4acTh y NMEPBHHHOMY
pETyIIIOBaHHI YacTOTH, IO JAacTh 3MOTY YHUKHYTH IXHiX OallaHCYBalbHHX BIUTMBIB Ha 3MiHU MOTYXKHOCTI
BJIE. SIkmmo BCTaHOBIIIOBATH HAKOMMYYyBadi eHeprii y miciax posrantyBadHs B/IE (y Tomy k, HampuKian,
perioHi), To mapaMeTpH YCTaJIGHOTO PEKUMY, IO BUHUKHE BHACIIIOK OajaHCyBaHHS 3MiH noTyxHOocTi B/IE,
OYEBHIIHO, CYTTEBO HE BiAPIZHATHUMYTHCS Bill MapaMeTpiB PeXHUMy, L0 TMEpPeoyBaTHME «BBIMKHEHHIO)
HAKOIMYIYyBadiB €HEPTii, OJHAK MOIUIBHICTh TAKOTO PO3MOIITY HAKOIMUIYyBaUiB €HEPrii BUKINKAE CyMHIBHU: 1l
NOTPIOHO JIOBOJWTH 3 ypaxyBaHHSIM KOHKPETHHX YMOB. Y pa3i BUKOPUCTaHHsS HaKONHWYyBadiB €HEprii B
nedinutHux eneprocucreMax OEC VYkpaiHu MoxHa OYiKyBaTH Ha HE3HayHE 3MEHIICHHS CyMapHHX BTpaT
AKTHBHOI MOTYKHOCTI Ta JEsKy 3MiHy HOTOKIB IOTY)KHOCTI OKPEMHUMH ii KOHTPOJHOBAHUMH NEPETHHAMHU.
JoniibHO BU3HAYUTH PO3MOZIN (32 MICIIeM Ta TOTYXKHICTIO) HAKONWYyBadiB €Heprii, 0 NpHU3BEAE M0
baoicanoi 3MIHM TIOTOKIB MOTY>KHOCTI mix yac OanaHcyBaHHS 3MiH morykHocTi BJIE, mpunHaiiMHi, He
BUKJIMKAaTUME NEPEOOTIKEHHS «KKPUTUYHUX» KOHTpoaboBaHUX nepetuiB OEC Ykpainu.

Hapenemo aeski pe3yiabTaTH BUKOHAHUX TOCHIDKEHB 13 BUKOPUCTAHHIM Mojeni «auHaMikmy OEC
VYkpaiHu Ta peXUMiB MakCHMyMy i MiHIMyMy HaBaHTaxeHb 2016 poxy (3miHu, mo BiaOymucs B OEC
VYkpainn micns 2016 poky, He BILUIMBAIOTh Ha 3poOiieHI BUCHOBKH). JloCHmimKyBaBCS BILTHUB PO3IMOILTY
HakonmnayBadiB eHeprii B llentpanpHiit Ta IliBHiuHIN eHeprocuctemax OEC VYxkpainu (o0uaBi eHepro-
cucTeMH € AeQiIUTHUMH SIK 32 TOTY>KHICTIO, TaK 1 3a €JEKTPOCHEPri€l0) Ha MOTOKH aKTUBHOI MOTY>KHOCTI
KoHTponboBaHuMH nepetuHamu OEC Ykpainu y pasi 6anancyBaHHS 3MiH (3MeHIIeHH:) noTyxHocTi B/IE B
niBaenHii yactuHi OEC Ykpainu. Sk «BianpaBHI TOYKW» TSl MOZIENIOBaHHS OYyJIO PO3paxoBaHO yCTalleHi
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pexxuMu Ha 0a3i pexHMIB MakCUMAallbHOTO Ta MiHiManbHOTO HaBaHTaxkeHb 2016 poxy OEC Vkpainu:
3arajbHy TMOTY)KHICTh TeHepalii Oyno 30umblneH0 «BBeAcHHsAM» Ha Aeskux [IC nampyroto 110 (150) xB
nonatkoBux 200 MBT (cymapHo) motyxkHocTi BJIE 1 BignoBigHO 30i7bIIEHO MOTYKHICTh HABAaHTAXKEHHS B
OEC VYkpainu (mani mi pexxuMu — «BiATpaBHI TOYKW» AJI MOJAETIOBAaHHS — HA3WBAaTUMEMO BiAIOBIIHO
«PEKUM MAKCUMYMyY» Ta «PEKHM MiHIMyMy»). [IuTanHs, ToB’s3aHi 3 peKOHCTpYyKIlieo 3azHadeHux [1C,
00yMOBJICHOIO «IpHUEAHAHHAM» aoiatkoBux BJIE, TyT He posrismaemo. BHacninok OajaHCyBaHHS 3MiH
notyxkHocti BJIE 3a pisHuME BapiaHTamMu pO3MOIiTy HaKONMYyBadiB eHEprii Oyio oJepkaHO MHOXHHY
pexumiB OEC Ykpaiam 31 3MiHEHUMH TOTY>KHOCTSMH noaatkoBux BJIE Ta BBeneHMME («BBIMKHCHHMED))
BIJIMIOBIIHUMH TIOTY>KHOCTSIMH HAKOIUYyBadiB eHeprii (100 YHUKHYTH IOJATKOBUX «OalaHCyBaTbHUX)
BIUIMBIB, €NEKTPUYHI CTaHLil OyNo «1m030aBICHO» MOXIUBOCTI OpaTH y4acTh Yy HEPBUHHOMY peETyJIOBaHHI
yactoTH). J{7s OLIHIOBaHHS BIUIMBY PO3IIOMALTY HAKOMMYyBadiB €HEpPrii Ha MOTOKH aKTUBHOI MOTYXKHOCTI
KoHTponmboBaunMH TepetuHamu OEC VYkpaiHm MoXHa BHUKOPHUCTOBYBAaTH (K MOKA3HUKYU 3a3HAYEHOTO
6naU6y) 3MIHM CaNbJ0 IMOTOKIB AKTUBHOI MOTY>KHOCTI TaKMMH NEpETHMHAMHM YW 3MiHH HOTOKIB aKTHBHOI
MOTY>KHOCTI OKPEMHMH €JIEMEHTaMU TIEPETHHIB, B3SBIIN 32 «BiAMPaBHI TOYKW» UIS TIOPIBHIHHS 3HAUYEHHS
3a3HaYEHUX NOKA3HUKIE 6NAUY B PEXHAMAX, IO MEpeayBai «BBIMKHEHHIO» HaKonmudyBadiB eHeprii. s
uTFOCTpalii 3a3HAa4EHOTr0 BUILE CIIOYATKy HABEAEMO PE3yJbTAaTH MOJENIOBaHHS, OTPHUMaHi MiJ 4Yac BUKO-
PHUCTaHHS «PEXUMY MakCHMyMmy». OOMEKHMMOCS aHAII30M CalbJ0 MOTOKIB aKTHBHOI MOTY>KHOCTI YOTHpMa
KoHTponboBaHuMHU TiepetnHamMu OEC VYkpainu (iXHi Ha3BH Ta CKIIaJ €JEMEHTIB BiAMOBIIAIOTh THM, IO iX
BukopuctoByoTh y Il «HEK «Ykpenepro»). ¥ «pexumi MaKkCUMyMy» CalbJ0 MOTOKIB aKTHBHOI MOTYX-
HocTi (MBT) st koxkHOTO 13 4oTHpHOX nepetuHiB ctanoBwH: «OEC Ykpainu — KpTEC, Ogneca, Kpum»: -
752,9 (10,3); «OEC Ykpainu — 3aTEC, Oneca, Kpum»: -603,0 (3,67); «OEC Ykpaiau — Oneca, MongoBay: -
1403,0 (23,9); «duinpo — KOY AEC»: -962,3 (14,98). Oxpemi pe3yiapTaTH MOJETIOBAHHSI PEXKHMIB Oa-
JIAHCYBaHHS 3MiH MOTYXHOCTI goaaTkoBux BJIE «BBIMKHEHHSM» BIIOBITHOI MOTYXXHOCTI HAKOMUYYyBayiB
eneprii Ha [IC HaBeneHno B Tabxn. 1, 2 (kypcusom BKazaHO BTpPATH aKTUBHOI MOTYKHOCTI B €JEMEHTaX IHX
TIEPETHHIB).
Taoauns 1
Enextpuuni 3mina motyxHOocTi Ha IIC
micTaHwil Ta canbao
HOTOKIB IOTYKHOCTI 80 MBt 120 MBr 160 MBT
MIepEeTHHAMHU
Tpuxatu 150 kB -40 -40 -40 -40 -40 -40 -40
Ycarose 110 kB -40 -40 -40 -40 -40 -40 -40 -40
Crapoxkozaue 110 kB -40 -40 -40 -40 -40
ITepBomaiicbka 150 -40 -40 -40 -40 -40 -40 -40
kB
I3main 110 kB -40 -40
Xapkiscbka 110 kB +40 +40
ITontaBal 10 kB +40 +80 +80 +40
Crenosa 110 xB +80
bporapu 110 kB +80 +40 +40 +40 +80
IleByenxo 110 kB +40 +80 +80 +120 +160
CaJib/10 TIOTOKIB
MTOTYXXHOCTI TIEPETH- -758,8 -757,7 -765,3 -764,6 -765,8 -767 -767,3 -768,6 -767,4
Hom: OEC Vkpainu — 10,69 10,71 11,0 10,98 10,96 11,17 11,15 11,23 11,14
KpTEC, Oneca, Kpum
CaupJI0 OTOKIB
MOTYXHOCTI NepeTH- -602,8 | -602,8 | -607,0 [ -606,9 | -606,7 | -606,9 | -606,9 | -606,9 | -606,8
HoM: OEC Ykpainu — 3,69 3,7 3,75 3,74 3,73 3,75 3,75 3,76 3,75
3aTEC, Oneca, Kpum
Canp/10 MOTOKIB
MIOTYXHOCTI IepeTH- -1511 | -1511,4 | -1457,1 | -1458,8 | -1457,8
Hom: OEC VYkpainu— | 26,17 26,19 25,11 25,16 25,11
Opneca, Moanosa
CanpJ0 MOTOKIB
MTOTY>KHOCTI TIEpEeTH- -996,7 | -1017,0 | -1073,7 | -1062,6 | -1018,1 | -1076,3 | -1049,4 | -1091,7 | -1022,0
HOM: JIHIirpo — 14,57 15,04 15,20 15,04 13,98 14,73 14,16 15,05 13,65
I0OY AEC

-1514,7 | -1515,5 | -1514 | -1514,4
2634 | 2632 | 2631 | 2631

ISSN 1607-7970. Texn. enexkmpoounamira. 2019. Ne 6 61



Kypnany « Texniuna enexkmpoounamixay - 40 poxis

Taoaunsa 2
Enextpuuni migcraniii Ta 3mina nortyxsocti Ha IIC
CaJIbJI0 TIOTOKIB MOTY>KHOCTI 200 MBT

MePETHHAMU
Tpuxaru 150 kB -40 -40 -40 -40 -40 -40 -40 -40
VYcarose 110 kB -40 -40 -40 -40 -40 -40 -40 -40
Crapoxko3aue 110 kB -40 -40 -40 -40 -40 -40 -40 -40
ITepBomaiicpka 150 kB -40 -40 -40 -40 -40 -40 -40 -40
Ismain 110 kB -40 -40 -40 -40 -40 -40 -40 -40
XapkiBcbka 110 kB +40 +40 +40 +80 +80
ITonTaBal 10 kB +40 +40 +40
Crenosa 110 xB +40 +40 +80 +40
Bposapu 110 kB +40 +40 +80 +40 +200 +100
IlleBuenko 110 kB +40 +80 +40 +40 +200 +100
Canp10 MOTOKIB OTY>KHOCTI -769,2 -768,5 -768.8 -771,3 -769,7 -769 -773 -771,1
neperuroM: OEC Vkpainu — 11,41 11,4 11,45 11,41 11,43 11,32 11,38 11,35
KpTEC, Oneca, Kpum
Canp10 MOTOKIB HOTY>KHOCTI -606,8 -606,8 -606,8 -607,0 -606,7 -606,5 -606,6 -606,7
neperrHoM: OEC Ykpainu — 3,77 3,77 3,78 3,77 3,77 3,76 3,75 3,75
3aTEC, Oneca, Kpum
Canp10 MOTOKIB HOTY>KHOCTI -1567,9 | -1568,4 | -1567,7 | -1568,6 | -1567,9 | -1567,7 | -1566,7 | -1567,3
neperrHoM: OEC Ykpainu — 27,5 27,51 27,51 27,49 27,50 27,47 27,42 24,25
Opneca, MongoBa
Casnb10 MOTOKIB MOTYKHOCTI -1119,1 | -1117,7 | -1146,2 | -1098,8 | -1120,1 | -1028,2 | -1066,1 | -1047,0
neperurom: Juinpo — IOV AEC | 15,18 15,06 15,86 14,70 15,20 13,46 13,97 13,62

I3 Tabn. 1, 2 BUIHO, MO AWCKPETHICTH 3MiHHU MOTYKHOCTI Ha omHiid IIC ctanoButs 40 MBT (-40
BKa3ye Ha 3MeHIIeHHs noTtykHocti BJIE Ha 40 MBT, a +40 yu kpaTHe 1WOMy 3HAauYCHHS — Ha BBIMKHEHHS
HaKOMUYyBayiB €Heprii 3a3HaueHOi MOTYXXHOCTi). B KIITHHAX 4OTMPHOX HIXKHIX pAAKiB Tadm. 1, 2 kpim
CaJlbI0 MOTOKIB AKTHUBHOI IOTY>XHOCTI KOHTPOJBbOBAaHMMH MEPETHHAMH KypCHBOM 3a3HA4CHO BTpPATH
AKTHBHOI IOTY>KHOCT] B €JIEMEHTAX LIUX CaMUX [IEPETHHIB.

Hageneni B Tabm. 1, 2 pe3yabpTaTH MOJENIOBaHHS CBi4aTh, IO Pi3HI BapiaHTH PO3MOAiNy (3a MicLeM
Ta TMOTYXHICTIO) HaKONMUYyBadiB €HEPrii pi3HOI MiIpOI0 BIUIMBAIOTh HA CalbJ0 ITOTOKIB aKTHBHOI
MOTY)KHOCTI KOHTPOJLOBAaHUMH TIepeTHHaMH. HaWOimpImmx 3MiH 3a3HAIWM CalbI0 IOTOKIB aKTHBHOI
notyHocti nepetruHamu «OEC Ykpainu — Opxeca, MonnoBa» ta «/lninpo — IOY AEC», a HaibimbImit
BIUIMB Ha Calib0 MOTOKIB MOTYXKHOCTI nepetuHoM «lHinpo — KOV AEC» mae moTyHicTh HAKOIMYYBaviB
eneprii, BctanosiieHux Ha [IC IlleBuenko 110 kB, nemo menmmuii — BcranoBiaeHux Ha I[1C bposapu 110 xB.
[leBHe ysiBineHHs mpo posraimryBanHsi 3a3HaueHHX [IC B OEC VkpaiHu Ta iXHI elIeKTpHYHI 3B’SI3KU JIa€
PHUCYHOK 13 300paxkeHHsM (parMeHTa po3paxyHkoBoi cxemu OEC Ykpainu, y BepxHiii HONOBHHI SIKOTO €
MyHKT i3 HOMepoM 736, mo Bignosimae [IC Bpoeapu 110 kB, a y HmwkHIH — myHKT 3 HOMepoMm 750, 110
Bignosinae [IC [lleBuyenko 110 kB.

Jns Bunanky «BBiMKHeHHs» 200 MBT HakomuvyBauiB eHeprii 3a pi3HMMH BapiaHTaMU iXHBOTO
PO3TOALTY PI3HUII MiXK MaKCUMAIBHUM Ta MiHIMAJIILHUM CaJbJI0 MOTOKIB MOTYKHOCTI TIEpETHHOM «J{HIimpo
— IOY AEC» cranoButh 118 MBT. OueBHaHO, MO B aCMEKTi ONEPaTHBHO-IUCIIETIYEPCHKOTO KEpyBaHHS
TaKUMH BIUIMBaMH HAKOMWYyBadiB €HEpTrii Ha MOTOKH MOTY>KHOCTI KOHTPOJBOBAHHMH TIEpPEeTHHAMHU (HE
Ka)Xy4H BKe PO MOTOKH MOTYKHOCTI OKPEMHMH €JIEMEHTaMH1 TIEPETUHIB) HE CIiJl HEXTYBaTH.

HaBenemo mesiki pe3ysibTaTd BUKOHAHHMX JOCHTIMKEHb 3 BUKOPHUCTAHHSIM «PEXHUMY MIiHIMyMy», 3a
SKOTO CaliblI0 TIOTOKIB aKTHBHOI MOTYXHOCTI [MBT] k0oXHUM i3 4oTHpBHOX 3a3HaueHHX nepetuHiB OEC
YkpaiHu CTaHOBUTH (KypCu60oM BKA3aHO BTPATH aKTUBHOI MOTYKHOCTI B €JI€MEHTaX LUX CaMHX MEPETHHIB):
«OEC VYxpaiau — KpTEC, Ogeca, Kpum»: -1101,8 (7,82); «OEC Yxpaiau — 3aTEC, Oneca, Kpum»: -252,5
(1,15); «OEC Yxpainu — Omeca, MommoBay: -1125,0 (21,97); «duinmpo — KOY AEC»: 11,6 (16,62).
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VY Tabmn. 3 HaBeACHO Pe3yJIbTAaTH, OTPUMAaHI I «PSKUMY MIHIMyMY» 3 BUKOPHUCTAHHSIM THX CAMHUX
BapiaHTIB OaaHCcyBaHHs 3MiH notyxHocTi B/IE, 1m0 3a3HaveHi B Ta0i. 2

Tadauus 3
EnexktpuuHi migcraniii Ta 3mina noryxsocTi Ha I[1C
CaJIBJI0 TIOTOKIB MOTYKHOCTI 200 MBT

TepeTHHAMH
Tpuxaru 150 kB -40 -40 -40 -40 -40 -40 -40 -40
VYcarose 110 kB -40 -40 -40 -40 -40 -40 -40 -40
Crapokosaue 110 xB -40 -40 -40 -40 -40 -40 -40 -40
ITepBomaiiceka 150 kB -40 -40 -40 -40 -40 -40 -40 -40
Ismain 110 kB -40 -40 -40 -40 -40 -40 -40 -40
Xapkisepka 110 kB +40 +40 +40 +80 +80
ITonraal 10 kB +40 +40 +40
Crenosa 110 kB +40 +40 +80 +40
Bposapu 110 kB +40 +40 +80 +40 +200 +100
IlleBuenko 110 kB +40 +80 +40 +40 +200 +100
Casnb10 MOTOKIB MOTYKHOCTI -1120 -1119 | -1119,8 | -1121,1 | -1120,3 | -1119,9 | -1123,4 | -1121,6
neperuroM: OEC Vkpainu — 7,83 7,81 7,81 7,87 7,83 7,87 7,97 7,92
KpTEC, Ogeca, Kpum
Casnb10 MOTOKIB MOTYKHOCTI -254.4 -254,4 -254,5 -254,5 -254.,4 -254,3 -254,5 -254,3
neperunoM: OEC Vkpainu — 1,05 1,04 1,05 1,05 1,05 1,05 1,07 1,06
3aTEC, Oneca, Kpum
Canp/10 MOTOKIB MOTYXKHOCTI -1262 -1261 -1261,4 | -1262,4 | -1261,6 | -1262,2 | -1263,9 | -1262,8
neperunoM: OEC Ykpainu — 24,02 24 24,01 24,06 24,02 24,03 24,16 24,09
Opneca, Moanosa
Canp/10 MOTOKIB MOTYXKHOCTI -145,0 -137,9 -172,7 -125,8 -145,7 -55,1 -89,3 -72,0
neperuroM: Jrinpo —OY AEC | 15,11 15 15,35 15,04 15,13 14,64 15,01 14,75
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AHani3 ofepkaHuX Pe3yJbTATiB JOCHIIKEHb CBIIYUTH, 110 XapaKTep BIUIMBY PO3MOALTY (32 MicHeM
Ta TOTYXKHICTIO) HAKOMUYyBauyiB €HEprii Ha cajpl0 IMOTOKIB aKTUBHOI IOTY)KHOCTI KOHTPOJBOBAaHUMH
nepernHamu OEC YkpaiHu 3anumaeTscsi HE3MIHHUM Y «PEXHMI MakKCUMyMY» Ta «PEXHMi MiHIMyMY».
BrnmBoMm posnoniny HakonmuuyBauiB eHeprii Ha BTpaTu akTuBHOI moTyxkHocti B OEC VYkpaiHm MokHa
3HEXTYyBAaTH.

BucHoBkn

Posnogin (3a micuem Ta MOTYXKHicTIO) HakomuuyBadiB eHeprii B OEC VYkpaiHu MoXe HOMITHO
BINTUBATH Ha IIOTOKH IIOTYKHOCTI i KOHTPOJHOBAaHUMH TICPETHHAMH BHACTIAOK OaJaHCYBaHHS 3MiH
noty>Hocti BJIE.

OcCKibKY 3a3HaYEeHUH BHILE POSKT 31 CTBOPEHHS CUCTEMH HAKOIIMYEHHS eHeprii (energy storage) B
OEC VYxpaiau € minotanm, a «/Jo 2025 poky Vkpaiui HeoOxiono nobyodyeamu oo 2,5 muc. MBm euco-
KOMAaHe8posux banrancyiowux nomyosichocmeti» [1], To BIUIUB 3a3HAYEHOTO PO3MOILTY HAKOITMIYBaUiB €HEPTil
(y GinmbmI 3araynpHii TOCTaHOBLI — BUCOKOMaHEBPOBHUX 0aJaHCYIOUUX MOTY>KHOCTEH) Ha MOTOKU MOTYKHOCTI
KOHTponboBaHUMH nepetnHamMu OEC VYkpaiHu AOLIIBHO BpaxoBYBaTH, MOYMHAIOYM BXKE 3 MIJIOTHOTO
IPOEKTY.

3amady po3MmoOily HAaKOMWYYBauiB eHeprii (y OULIbII 3arajibHiii MOCTAHOBIII — BUCOKOMAaHEBPOBUX
notyxHocteil) B OEC Vkpainu ans OanaHCyBaHHS CTOXAaCTHMYHHX 3MiH motykHocTi BJIE nominbHo pos-
B’SI3yBaTH SK ONTUMi3alliliHy, BUKOPHCTOBYIOUM 3a3HAYCHWH PO3MOALN U1 AOCATHEHHS OakaHOi 3MiHM
MOTOKIB MOTY>XHOCTI KOoHTponboBaHUMH TiepetTnHamMu OEC Ykpainm, 3amobiraroun nepeoOTsKeHHIO elie-
MEHTIB 3a3Ha4Y€HHX IIePETUHIB BHACTIJOK OanaHcyBaHHs 3MiH notyxHocTi B/IE.

1. Hedinancoswii 3Bit 3a 2018 pik «10 xpokiB g0 €sponu». JIT «<HEK «Ykpenepro». URL:
https://ua.energy/wp-content/uploads/2019/06/UE_NFR_2018 compressed.pdf. ([ara 3sepuenns 04.04.2019)
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K BOIIPOCY O PASMEIIEHUA HAKOITUTEJIEN SHEPTUU B 03C YKPAUHBI
A.®. Bytkenu "7, nokr.Texn.nayk, H.T. FOneesa ', kann.texn.nayk, T.M. I'ypeesa '
! HucruryT 3sekrpoaunamuky HAH Ykpaunsl,
np. [Ho6enwl, 56, Kues, 03057, Ykpauna, e-mail: butkevych@ied.org.ua
2HTY Ykpaunbl “Kuescknii noiurexauyeckuii uactutyT um. M. Cukopckoro”,
np. [lo6easwl, 37, Kues, 03056, Ykpauna.
na banrancuposku cmoxacmuyeckux U3MeHeHull MOUHOCMU 80300HOBIAEMbIX UCMOYHUKO8 dHepeUU 8 00beOUHeHHOU
anepzocucmeme (OIC) VkpauHnvl naanupyemcsa ucnoiv3osame naxonumenu suepeuu (H3). Ilokazano, umo npu
pasmewgenuu HO caredyem yuumvigams ux enusauue Ha NHOMOKU MOWHOCMU NO Kowmpoaupyemvim cederusim OIC
Yxkpaunwvr. bubn. 1, radn. 3, puc. 1.
Kniouegvie cnosa: odbeniHeHHas JHEPrOCUCTEMA, BO30OHOBIISIEMbIE HCTOYHUKY SHEPTUH, HAKOIIUTEN SHEPTHH.

ON THE ISSUE OF ENERGY STORAGES PLACEMENT IN THE IPS OF UKRAINE
O.F. Butkevych, N.T. Yunieieva, T.M. Hurieieva
! Institute of Electrodynamics of the National Academy of Sciences of Ukraine,
pr. Peremohy, 56, Kyiv, 03057, Ukraine, e-mail: butkevych@ied.org.ua
? National Technical University of Ukraine Igor Sikorsky Kyiv Polytechnic Institute,
pr. Peremohy, 37, Kyiv, 03056, Ukraine
To balance stochastic changes in the power of renewable energy sources in the interconnected power system (IPS) of
Ukraine it is planned to use energy storages (ES). It is shown that during ES placing it is necessary to take into account
their influence on power flows of controlled cutsets of the IPS of Ukraine. Reference 1, tables 3, figure 1.
Key words: interconnected power system, renewable energy sources, energy storages.
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