HAIIIOHAJIbHUH TEXHIYHWA YHIBEPCUTET YKPAIHN
«KUIBCHKHUU NMOJITEXHIYHUMN IHCTUTYT
imeni ITOPSI CIKOPCBKOI'O»

(I)aKyJIbTeT eJIeKTpOCHepI‘OTeXHiKI/I Ta aBTOMAaTHUKH

Kadenpa apromarusauii eneprocucrem

J1o 3axXuCTy AOMYIIEHO:
3aBiqyBay kadenpu

Henuc JEPEB’SIHKO
«8» uepsHs 2026 p.

JAMIIIOMHHAUA IPOEKT

HAa 3100yTTH CTyleHs 0akajaaBpa

3a OCBITHBO-NIPOdeCiiiHOI0 MPOrpaMor0 «Y IPaBJIiHHSA, 3aXHCT TA
aBTOMATH3allisl CHEPTrOCUCTEM))

cneniagbHoCTi 141 «EJIlekTpoeHepreTnka, eJieKTpOTeXHiKa Ta
eJIEKTPOMeXaHiKa

Ha Temy: «/locaigkeHHs yyacTi rpaBiTaliiHOr0 HAKONMYYBAa4ya eHepril y
O0aJlJaHCYBaHHI AKTMBHOI IOTYKHOCTD)

Bukonas:
ctynest IV kypcy, rpymu EK-21
SAxoBenko AnHnpiit Borogumuposud

KepiBHuK:
Acucrenr,
['ymuit Bonogumup CepriiioBuy

3acBiuyto, 0 Y IbOMY JUILNIOMHOMY
MIPOEKTI HEMAE 3aM03UYEeHb 3 Mpallb 1HIITUX
aBTOPiB 0€3 BIJMOBIIHUX MMOCUJIAHb.
CryneHr

KuiB — 2026 poky



PE®EPAT

Jlauuii TUTIIOMHMI TPOEKT BUKOHAHUHN Ha 74 apKymax, MicTUTh 30 pUCYHKIB, 8

Ta0IuIh, 4 TUCTH rpadivHOl YacTUHH, 21 HKepesio MoCHiIaHHs 1 2 T0IaTKH.

O0’€eKT HOCTiTKEHHS — MPOIECH 3MIHUA aKTUBHOI MOTY>KHOCTI Y MIKpOMEpexi
13 BCTAHOBJICHMM TpaBITAIlIfHUM HAKOMHYyBauyeM €Heprii Ta 3HAYHOI0 YaCTKOIO

B1THOBJTIOBAJILHUX JIKEPEN CHEPTii.

IIpenmeT nocaimkeHHs] — MOAETH Ta AITOPUTMU KEpyBaHHS TBEPAOTUILHOTO
IpaBITAIIfHOTO HAKOMWYyBauya EHEprii y CKIaal MIKPOMEpPEXi 13 COHSYHOIO

€JIEKTPOCTAHIIIEIO.

Mera gocaigaxenns — Po3poOka Mojenl rpaBiTalllHOIO HAKONIMYYyBaya €Heprii y
CKJIaZll MIKpOMEpeXi Ta alroOpuTMy KEpyBaHHA i 3a0e3MeueHHs CTaOLIHbHOTrO

(YHKIIOHYBaHHS 11 B 1301bOBAHOMY Ta MMAPaJIEIbHOMY PEKUMAX POOOTH.

Pe3yiabTaTii po6oTH — po3po0ieHO MareMaTuuHy Mojesib Mikpomepexiz ['HE
Ta BUCOKOIO yacTkoro B/IE Ta anroputm kepyBaHHsS. AHaJI3 OTPUMAHHUX PE3YJIbTATIB
JOCIIPKEHHSI TOKa3aB, 110 3aCTOCYBAaHHs aJIrOPUTMY KEpyBaHHS HaKONMUYyBadeMm
J03BOJISIE ABTOMATHMYHO KOMIIEHCYBATH Je(IIUT MOTY>XHOCTI y MIKPOMEPEXI Ta
3HU3HUTH MMKOBE HABAaHTA)KEHHS Ha JIHIIO 3B'A3KY 3 00'€THAHOI0 EHEPrOCUCTEMOI0 ¥ 3,5
pasu y mapaneiabHoMy pexumi poboTtu. B i3ompoBanomy pexkumi Bukopuctands ['HE
3a0e31neuye aBTOHOMHY pOOOTy MiKpoMepexi NpoTsarom 22,4 rop 13 MiATPUMAHHAM
PEKUMHUX TIapaMETPIB y MEkKax JOMyCTUMUX 3HaueHb 3a ymMmoBHu 100 % 3apsany ['HE

Ha IMo4YaTKy MOJCJIIOBAHHS.

KmiouoBi caoa: T'PABITAIIMHNWN HAKOIIMUYYBAY  EHEPTTI,
MIKPOMEPEXA, COHAYHA  EJIEKTPOCTAHLIA, BAJIAHCYBAHHA
ITOTYXHOCTI, IMITAIIIMHE MOJIEJTFOBAHH I, CUCTEMA KEPYBAHHS.
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ABSTRACT

This diploma project is made on 74 sheets, contains 30 figures, 8 tables, 4
sheets of the graphic part, 21 reference sources and 2 appendices.

Objects of research — the processes of active power variation in a microgrid
equipped with a gravity energy storage system (GESS) and a high share of renewable
energy sources (RES).

Subject of research — the model and control algorithms of a solid-mass gravity
energy storage system operating within a microgrid alongside a solar power plant.

Purpose of the research — the development of a GESS model within a microgrid
and a control algorithm to ensure its stable operation in both islanded and grid-
connected modes.

Results of a work — a mathematical model of a microgrid with a GESS and a
high share of RES, as well as a control algorithm, have been developed. The analysis
of the research results demonstrated that applying the storage control algorithm allows
for automatic compensation of power deficits in the microgrid and reduces the peak
load on the tie-line with the main power grid by a factor of 3.5 during grid-connected
operation. In islanded mode, the use of GESS ensures the autonomous operation of the
microgrid for 22.4 hours, maintaining operational parameters within permissible limits,
provided a 100% initial GESS state of charge at the start of the simulation.

Keywords: GRAVITY ENERGY STORAGE, MICROGRID, SOLAR POWER
PLANT, POWER BALANCING, SIMULATION MODELING, CONTROL
SYSTEM.
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