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PE®EPAT

Maricrepcbka quceprailis BukoHana Ha 107 apkyimax ta MicTUTb 28 TaOiullb,
26 pucyHkiB, 9 nucTiB rpadiunoi po6oTu Ta Mae 20 mocuaaHs.

VY nwucepraiii po3riasgalOThCAd TUTAHHS YAOCKOHAJEHHS PEJICHHOro
3aXUCTY, aBTOMATUKHU Ta MOJIepHi3allii oonaaHanus miacranuii 110/35/10 kB B
yMOBax Iiepexoay a0 HuppoBHX MiACTaHIiH Ta koumenmii Smart Grid.
Buxonano anaini3 icHytouoi cxemu enekrpuunux 3’eaHans [1C 110/35/10 kB,
OOrpyHTOBAaHO BUOIp CHUJIIOBUX TpPaHC(POPMATOPIB, BAMUKAUIB, PO3’€/IHYBaUiB,
BUMIPIOBAIBHUX TpaHC(OPMATOPIB, MPUCTPOiB OOMEKEHHS MEepEHaIpyr,
3aco0iB 00JIIKY Ta BIIACHUX MOTPED.

AKTyaJbHicTh TeMH — 3HauHa yacTuHa miactaniii 110/35/10 kB B Ykpaini
IPOJIOBXKYE TPAIOBATH 3 00JIaIHAHHIM, 3MOHTOBAaHUM Y TIOTIEPEIHI IECATHPIYYS,
0 3YMOBJIIOE TIJBUIICHUN pIBEHb aBapiHHOCTI, OOMEXKEHI MOXKJIHUBOCTI
aBTOMaTH3allii Ta HEJOCTaTHIO IHTETPOBAHICTh Y IU(POBI CHUCTEMHU KEpPyBaHHII.
YrpoBakeHHS pillieHb, CyMicHUX 31 cTangapTamu cepii IEC 61850 Ta konmemniiero
Smart Grid, € HeoOXiIHOIO YMOBOIO IiJBUIICHHS HAIIMHOCTI, KEPOBAHOCTI i
e(heKTUBHOCTI PYHKIIIOHYBaHHS €HEPTrOCUCTEMH.

Meta aocjiukeHHs — TIIBHUINCHHS HAIIMHOCTI Ta €(eKTUBHOCTI pOOOTH
migctanmii 110/35/10 kB nuisxom ynockoHaIeHHS pelIeHHOT0 3aXUCTY, aBTOMATHKH
Ta OOIPYHTYBaHHS MOJCPHI3alii OCHOBHOTO OOJIaJIHAHHSA 3 BUKOPHUCTAHHIM
IU(PPOBUX TEXHOJIOTIH.

006’exT npocaimkennss — Enexrtpuuna migcranmis 110/35/10 kB B cknani
CJIEKTPUYHOT MEPEKI .

IIpeamer gocaimxenns — [Ipuctpoi aBTomaruzartii migcraniii 110/35/10 xB.

Metonn nocaigxenHsi — Po3paxyHOK CTpyMiB KOPOTKOTO 3aMUKAaHHS Ta
mepeBipka CTIMKOCTI OOJIaJIHAHHS; MaTeMaTH4YHE Ta IMiTalliiHe MOJICITFOBaHHS
pexuMiB poOOTH TiACTaHLIl B cepefoBuill PowerkFactory; ananiz aaroputmiB i
YCTaBOK MPHUCTPOIB PENEHHOTO 3aXWCTy Ta ABTOMATHKW, TOPIBHSUIBHUNA aHAIi3

napameTpiB 00JaIHaHHS 1 TEXHIKO-€KOHOMIYHA OIlIHKA BaplaHTIB MOJAEPHI3AIlii.



IIpakTnyHe 3HAYeHHs] OTPUMMAHUX PpPe3yJabTATiB — MOXIUBICTb
BIIPOBAXKEHHsI po3po0aeHux anroput™Mis AIIB ta ABP, a Takox 3anpornoHoBaHuX
pimienb 3 MozepHizamii obmagHanHs I[IC 110/35/10 kB «Conom’stHChKa»
(po3’eaHyBauiB, MiKpoIpolecopHux TepMmiHaiiB P3A Ta cxem KepyBaHHs), L0
3abe3reuye TMIABUINCHHS HAAIMHOCTI POOOTH TIJCTaHIlli, CKOPOYEHHS Yacy
JIKB1IALT aBapiiHUX PEKUMIB.

Iy6aikamii 3a TeMaTUKO0 Hocaigxedb — Jlozan F0.M., XomenkoO.B.,
«ABTOMATM3ALIISA MMIJACTAHIII 110/35/10 KB KUIBCHKHX EJIEKTPO-
MEPEX» // MixHapoaHuii HayKoBO-TeXHIYHUH XypHas «CyyacHi mpooiemMu
€JICKTPOCHEPTOTEXHIKU Ta aBTOMATHKN». —2025

Kiarouosi cJoBa: IMIJICTAHLIA 110/35/10 KB,
EJIEKTPOIIOCTAYAHHS, PEJIEMHMII 3AXHCT, ABTOMATHUYHE
ITOBTOPHE BMUKAHHS, ABTOMATHUYHE BBEJAEHHS PE3EPBY, CHJIO-
BUI1 TPAHCD®OPMATOP, PO3’€JHYBAY, BUMIPOBAJIbLHUI TPAHC-
®OPMATOP, MIKPOIIPOLIECOPHMI1I TEPMIHAJI, SIPROTEC 5, MICOM
P139, MICOM P633, HUO®POBA IIIJACTAHLIA, KOPOTKE 3AMUKAHHA,
MOJIEJTIOBAHHSI B POWERFACTORY, HAJIMHICTh, MOJIEPHI3AILIIA
OBJIAIHAHHAI.



ABSTRACT

The master’s thesis is presented on 107 pages and contains 28 tables, 26

figures, 9 sheets of graphical material and 20 references.

The thesis is devoted to the improvement of relay protection, automation and
modernization of equipment at a 110/35/10 kV substation under conditions of
transition towards digital substations and the Smart Grid concept. The existing
single-line diagram of the 110/35/10 kV substation is analysed; the choice of power
transformers, circuit breakers, disconnectors, instrument transformers, surge
protection devices, metering equipment and auxiliary power transformers is

technically justified.

The relevance of the topic. is determined by the fact that a significant part of
110/35/10 KV substations in Ukraine still operates with equipment installed several
decades ago. This leads to an increased level of failures, limited possibilities for
automation and insufficient integration into modern digital control systems. The
implementation of solutions compliant with IEC 61850 standards and the Smart Grid
concept is a necessary condition for improving the reliability, controllability and

efficiency of the power system.

The purpose of the master's thesis to enhance the reliability and efficiency
of a 110/35/10 kV substation by improving relay protection and automation and by

justifying the modernization of the main equipment using digital technologies.

Object of study: a 110/35/10 kV electrical substation as part of the power

network.

Subject of the study: Automation and relay protection devices of the
110/35/10 kV substation.



Methods of research: methods include short-circuit current calculations and
verification of equipment withstand capability; mathematical and simulation
modelling of substation operating modes in PowerFactory; analysis of algorithms
and settings of relay protection and automation devices; comparative analysis of

equipment parameters and techno-economic evaluation of modernization options.

The practical significance. The possibility of implementing the developed
AR (automatic reclosing) and ATS (automatic transfer switch) algorithms, as well
as the proposed modernization solutions for the 110/35/10 kV Solomianska
substation equipment (disconnectors, microprocessor-based relay protection
terminals and control schemes). This ensures increased substation reliability

reduced time of fault clearance.

Publications on research topic —“Automation of the 110/35/10 kV
Substation of Kyiv Power Networks”, Khomenko O. V., Lozan Yu. M.

Keywords: 110/35/10 kV SUBSTATION, POWER SUPPLY, RELAY
PROTECTION, AUTOMATIC RECLOSING (AR), AUTOMATIC TRANSFER
SWITCH (ATS), POWER TRANSFORMER, DISCONNECTOR, INSTRUMENT
TRANSFORMER, MICROPROCESSOR TERMINAL, SIPROTEC 5, MICOM
P139, MICOM P633, DIGITAL SUBSTATION, SHORT-CIRCUIT FAULT,
POWERFACTORY MODELING, RELIABILITY, EQUIPMENT
MODERNIZATION.
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