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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po61eHHS HayKOBO-TEXHIYHUX 3aca]] 3abe3nedyeHHs PyHkuionyBaHHa OEC YkpaiHu B yMOBax 3Ha4HOTO
301/IbIIEHHS YaCTKU aJlbTEPHATMBHUX JIKEPEJI €HEePrii B 3araJlLHOMY €HEPreTUYHOMY 06aJlaHCi 3 ypaxyBaHHAM BAMOT
"ENTSO-E".

Ha3zBa po6oTH aHTIJIilICbKOIO:

Development of scientific and technical bases for ensuring the functioning of the Integrated Power System of
Ukraine under conditions of a significant increase in the share of alternative energy sources in the overall energy
balance taking into account "ENTSO-E" requirements.

Pedepat ykpaiHCbKOIO:

O6'eKT DOCIIKEHHS — PO3NOIiIbHI €JIEKTPUYHI MEPEXI 3 IKepeslaMy PO3MOAiTIeHOl reHepallii Ta cuCTeMaMu
HaKoIW4yeHHs eHepril. Ilix yac BUKOHaHHS po60TU OTPUMAHO HACTYIIHI pe3yJIbTaTh: BU3HAYEHO KOJIO OCHOBHUX
3a/la4, pilleHHs SIKUX € HeOOXiTHUM 117151 3a0e3IeyeHHs! 6ajlaHCy IIOTY>KHOCTI B €HEPrOCUCTEeMax 3 BiIHOBJIIOBAHUMU
mxepenamu eHeprii (BJE). [lo HuX BimHeceHO: BIPOBAIKEHHS CUCTEM YIIPABIiHHS €JIEKTPOCIIOKUBAHHSIM Ta
aKyMYJIIOBAHHSI €Heprii, 3a0e31e4eHHs TOYHOTO IIPOrHO3yBaHHS rpa@ika MONUTY CIIOKMBAYiB HA CIIO>KMBAHHS
eHeprii Ta BuXifgHoOi noty>kHoCcTi BIIE. B pamkax pilleHHs BKa3aHUX 33734 IPOBEIEHO aHaJi3 [IEPCIEKTUBHUX
TEXHOJIOTi! aKyMyJIIOBaHHSI €Heprii, CTBOPEHO METOAMKY BU3HAUEHHSI ONITUMAJIBHUX MiCIlb PO3MIillleHHSI 3aCO0iB
aKyMYJIIOBAHHS €HePrii Ta HOBI MaTeMaTHU4Hi MOJeJIi peXXUMiB POOOTH aKyMyJISITOPIB i IPOrHO3yBaHHS BUXiLHO]
noTy>kHocTi BJIE. Po3po6sieHo pakTuyHi pekoMeHJallii 11070 BUKOPUCTAHHSI CUCTEM aKyMYJIIOBAaHHS €Heprii Ta
3aJIy4€HHSI CIIO>KMABAYiB 117151 3a6e3I1e4eHHs 6aJlaHCyBaHHs IIOTY>KHOCTI B €HEProcrcTeMax BiiIOBiHO O BUMOT
€BPOIIENCHKUX MEPEeKeBUX KO eKCiB. [TinroToBseHO 1,0 BIPOBaA)KEHHS B YKpaiHi cTaHAapT, 1110 BCTAaHOBJIIOE BUMOTH
Io o6’exriB BJIE Ta 3ac06iB HaKONIMYEHHS eHeprii, TPU3HAYEHUX [JIs [IapaJIeJIbHOTO IIif] € JHAHHS IO PO3MOLiTbHUX
Mmepex. PeaysbraTy po6oTu Oyjie BIIPOBAIPKEHO B rajy3i e1eKTPOeHepreTUKU JJisl MiABUILIeHHS HalilHOCTI Ta

eeKTUBHOCTI PYHKIiOHyBaHHS eHeprocucrem 3 BIIE.

Pedepar aHIJIiHCBKOIO:

When performing the work, the following results were obtained: a list of the main tasks necessary to ensure the
balance of power in power systems with renewable energy sources (RES) was determined. These include:
implementation of power consumption management and energy storage systems, ensuring accurate forecasting of
the schedule of consumer demand for energy consumption and RES output power. As part of solving these
problems, an analysis of promising energy storage technologies was carried out, also there were created a
methodology for determining the optimal locations of energy storage facilities as well as new mathematical models
of battery operation modes and forecasting the output power of RES. Practical recommendations have been
developed on the use of energy storage systems and the involvement of consumers to ensure power balancing in
power systems in accordance with the requirements of European grid codes. A standard has been prepared for
implementation in Ukraine that establishes requirements for renewable energy facilities and energy storage
facilities intended for parallel connection to distribution networks. The results of the work will be implemented in
the field of electric power industry to improve the reliability and efficiency of the operation of energy systems with

renewable energy sources.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOI0: OCHOBHI IPUHLMIIM CTPATETIi 3a6€31e4eHHs 6aIaHCy MIOTY)KHOCTI B
eHeprocucremax 3 BIIE, maTemaTrnyHi MozeJii 3aC06iB aKyMyJIlOBaHHS €HEPTii 1J1s 3abe3neyeHHs 6anaHcy
MTOTYKHOCTi, MOJI€JIb IPOTHO3YBaHHS BUXiHOI IIOTY>KHOCTI BiIHOBJIIOBAaHUX JI)KE€PEJI €HEPrii, METOIMKA BUSHAYEHHS
ONTUMAaJIbHUX MiClb pO3MillleHHs 3ac00iB aKyMYyJIIOBaHHSI €Heprii, TpakTU4Hi peKoMeHAallii 111010 BUKOPUCTaHHS
CHACTEM aKyMYJIIOBAaHHSI €Heprii Ta 3a/lyuyeHHsI CIIOKMBAaYiB 17151 3a0e311e4eHHs1 6ajlaHCyBaHHS IIOTY>KHOCTI B
eHeprocucremax, [ICTY, 10 BCTaHOBIIOE BUMOTH [0 FEHEPYIOUUX YCTAHOBOK, IPU3HAYE€HUX IJ15 IapajieIbHOTO

MiJ'eHAHHS 10 PO3NOLIIbPHUX MEPEX.

HasBa HTII aHI/1iHicbKOIO: Basic principles of power balancing strategy in power systems with RES,
mathematical models of energy storage facilities designed to ensure power balance, model for forecasting the
output power of renewable energy sources, methods for determining the optimal location of energy storage
facilities, practical recommendations for the use of energy storage systems and consumer engagement to ensure
power balancing in power systems, DSTU, which sets requirements for generating facilities for parallel connection
to distribution networks.

HTII, axy nepenba4asocss CTBOPHTH:

IIpuunnmu, yepe3s aki HTII ne 6ysio cTBOpeHoO:

OTpumaHi pe3yJyabTaTH: Meroau, Teopii, HopMaTuBHi TOKyMEHTH, AHAJIITUYHI MaTepiaan
l'asmy3b 3aCTOCYBaHHS: EjeKTpuyHi CUCTEMU Ta MEPEXi, IepeTBOPIOBa/IbHA TEXHiIKa
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Pospo6iena npoykiiist cripuisie BUpillIEHHIO 33524, HEOOXIIHUX 1151 3a6€3M€Y€eHHs CTIMKOCTI Ta
HaJiltHOCTI pobOTU cuCcTeMU esleKTporiocTayanHs 3 BJIE. 3acTocyBaHHS po3po6ieHUX MaTeMaTUYHUX Moieslel
3aco06iB aKyMYJIIOBaHHSI €HEPrii, MOZIeJIi MPOTHO3yBaHHS BUXiAHOI NOTy>XHOCTI BJE, METOANKY BU3HAYEHHS
ONTMMAaJIbHUX MiCIlb PO3MIIllEHHS 32C00iB aKyMyJIIOBaHHS €HEPTii 103BOJIsI€ 3HU3UTU HEOOXiTHUI 06CsT
BHCOKOMaHEBPOBUX pe3epBiB 1151 3abe3redeHHs 6anaHCy IOTY>KHOCTI B eHeprocuctemi. Po3poonenuit JICTY
BCTAHOBJIIOE BUMOTH, 1110 € HEOOXiTHUMU [7151 6e3nevyHoi Ta HaniHoi po6oTu BJE y ckiani cucremu

€JIEKTPOIIOCTAYaHHA.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns crany HaBKOJMIIHBOTO CEPEIOBUINA,

ExkoHOMIsl eHepropecypcis
Bnyins HTII Ha moBKiJjLs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy:
3aKiHYeHHs eTamy:
Cno>kuBayi npo,uyKuii': HEK «YKPEHEPI'O», eHeproreHepyioui komnasii, 06;1eHepro Ykpainu
IlepcneKTHBHI PUHKH: YkpaiHa
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHs POOOTH:

HasiBHicTB Gi3Hec-myIaHy: Hi



TexHiKO-€eKOHOMi4HE OOrpyHTYBaHHS  Hi
IToTeHniaILHUE 0OCAT IIPOAAKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

JopaTkoBa iHdpopmanist:
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