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PED®EPAT

Marictepcrka nuceprallis BUKOHaHA Ha 83 apKyliax, sika MICTUTh B co0i 11
Tabnuib, 42 pucyHku ta 57 mxepen Jiteparypu. ['padiuna ckiamoBa auceprariii
ckIangaeThes 3 10 TUCTIB TEXHIYHMX TIIAKATIB.

AKTYaJbHICTh TeMH — AHAJII3 PEKUMIB POOOTH PO3MOALTHHOT €JIEKTPUUHOT
Mepeki HajJae 3MOTY BU3HAUMTU BIUIMB aBapiiHUX CUTYalliid, 3MIHU HapaMeTpiB
aBTOMAaTU4yHOro TmpHucTporo KepyBanHia PIIH wHa skicte enexkTpoeHeprii,
pe3yibTaTaMu € po3poOka e€(EeKTUBHUX 3aXOJIB 3 PETYJIOBAaHHS XapaKTEPUCTHUK
EJIEKTPUYHOI MEPEKI.

O00’exT nocaimkenHsi — PosnoniibHa enextpuuna mepexa 110/10/0.4 kB.

Ilpeamer nocaigxenuss — PexumMu poOOTH PO3NOAUIBHOI €IEKTPUYHOT
Mepexi.

Mera pocaimxenHss — Jlocmiautu pexXuMH poOOTH  PO3MOJAUIBHOL
€JIEKTPUYHOI MEpeXi 3 aBTOMaTHYHUM peryistopoMm Hanpyru PIIH, BusnHauutu
BIUIMB 3MIiHM Koe(QillieHTa HEYYTIMBOCTI Ha pobory perymsropa PIIH
TpaHchopmaTopa HUITXOM MATEMaTHYHOTO Ta KOMIT IOTEPHOTO MOJIEIIOBAHHS B
nporpamMmHomMy Komruiekci Matlab/Simulink, a Takox mpoBecTH MOPIBHSUIBHHUI
aHaJji3 OTPUMaHUX PE3YJIbTaTIB.

HoBu3zna gociimkennss — Po3po06ieHo MoeNb po3MOUTIbHOI €eKTPUIHOT
MEpeki Ta MPOBEAEHO TOCIIHKEHHS HOPMAJIbHOTO 1 MIC/IIaBapiiHOTO PEKHUMIB,
BU3HAYEHO BIUIMB 3MiHU 30HUW HeuyTiauBocTi PITH Tpanchopmartopa. Anamis
pPEXKUMIB pOOOTH HA/TA€ MOXKJIMBICTh OLIHATH CTIHKICTh CUCTEMHU, ONTUMI3YBaTH 11
(YHKIIOHYBaHHA B HOPMaJbHUX YMOBAaX, BUSIBUTH PU3UKHU Ta HACIHIJIKH aBapii,
pPO3pOOUTH TUIAaHW BIJHOBJIEHHS, 3MOJICJIIOBATH CIIEHApli PO3BHUTKY aBapii.
3HaXO/DKEHHS ONTUMAJBHOTO 3Ha4YeHHs 30HM HewyTamBocTi PIIH mo3Bomsie
3a0e3MeunT CTabUIbHE 3HAYEHHS HAMpyrw Ta 30epiratd pecypc MNPUCTPOIO
pEryIIOBaHHS.

ITyoaikanii 3a TemaTukoro nociaipkenb — [nmonsacekmii, O.I'., 1 €.B.
Cnrocap. «BusHaueHHs BIUIMBY  Koe(illleHTa HEUYYTIUBOCTI  MPUCTPOIO

aBTomaruyHoro kepyBaHHs PIIH Ha Hampyry B po3MOAUTBHINA €NEKTPUUHIM



Mepexin. [payi [ncmumymy enekmpoounamixu HayionanvHoi axademii Hayx
Ykpainu, BMII. 70, KBiTeHn 2025, C. 35.

https://prc.ied.org.ua/index.php/proceedings/article/view/389

[nonsucekuit O. T'., Cmocap €.B. MopnemoBanns pexumy PEM 3
npucTpoeM aBTroMatuuHoro kepyBaHHs PIIH B cepemoBumnii Matlab/Simulink.
MixHapoaHuii HAyKOBO-TEXHIYHUN KypHaI "CyuacHi npobJieMu
€JIEKTPOCHEPrOTeXHIKU Ta aBToMaTHKu'". 2024. C. 43-48.

Cmocap €.B., lInonsucekuit O. I'. PeryntoBaHHS Hampyru 1 peakTUBHOL
NOTY)XKHOCTI B  pO3MOJIIBHIN Mepexi. MikKHapoiHa HayKOBO-NpAaKTUYHA
KoH(epeHuiss “BinHoBmioBaHa eHepretuka Ta eHeproedexkTuBHicTh y XXI
cromitti”. 2024. C. 121-123.

KiarouoBi cioBa: perymoBaHHS TiJi HaBaHTaXECHHSAM, pO3MOJIIbHA
CJIEKTPUYHA MeEpexa, peryjloBaHHs, Hampyra, KOMIIEHCAllld pPEeaKTUBHOL

MOTY>KHOCTI, PEKUMH POOOTH MEPEXi, 30HA HEUYTIUBOCTI.



ABSTRACT

The master's thesis is presented on 83 pages and contains 11 tables, 42 figures, and
57 references. The graphic part is presented on 10 technical posters.

Relevance of the topic — The analysis the modes of operating the distribution
power grid provides an opportunity to define the impact of failures and changes in the
parameters of the automatic tap changer on the electrical power quality, which leads to
the development of appropriate solutions to control the attributes of the power grid.

The object of research — Distribution power grid 110/10/0.4 kV.

The subject of research — Distribution power grid operation modes.

The purpose of the study — To research the operating modes of a distribution
electrical power grid with an automatic on-load tap-changer, to study the impact of
changes in the coefficient of insensitivity on the operation of the transformer on-load tap-
changer by mathematical and computer simulation in the Matlab/Simulink software
package, and to compare the results of this research.

Scientific novelty — Distribution power grid model has been developed, and studies
of normal and post-emergency operating modes have been conducted, determining the
impact of changes on load tap changer's deadband of the transformer. The analysis of
operating modes provides the ability to assess the system's stability, optimize its
functioning under normal conditions, identify risks and consequences of emergencies,
develop recovery plans, and simulate emergency development scenarios. Finding the
optimal value of the OLTC deadband allows for maintaining a stable voltage level and
preserving the regulation device's lifespan.

Publications on the research topics — Shpolianskyi O.G., and Sliusar Y.V.
“Determination of the automatic OLTC device deadband factor impact on the voltage in
the electrical distribution power grid”. Proceedings of the Institute of Electrodynamics of
the National Academy of Sciences of Ukraine, Vol. 70, April 2025, p. 35.

https://prc.ied.org.ua/index.php/proceedings/article/view/389

Shpolianskyi O.G., Sliusar Y.V. Simulation of the electrical distribution power grid

modes with an automatic tap-changer control device in the environment of
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Matlab/Simulink. "International scientific and technical journal "Modern problems of
electrical engineering and automation". 2024. pp. 43-48.

Sliusar Y.V., Shpolianskyi O.G. Voltage and reactive power regulation in the
distribution network. International Scientific and Practical Conference ‘“Renewable
Energy and Energy Efficiency in the XXI Century”. 2024. pp. 121-123.

Keywords: on-load tap-changer, power distribution grid, regulation, voltage,

reactive power compensation, operation modes of the power grid, deadband factor.



