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PEDEPAT

JIUIIoMHMM POEKT BUKOHAHUM Ha 56 apkymax, 34 pucyHkiB, 17 tabnus, 3 nu-
cTU TpadiuHoi yacTuHH, 18 nmiTepaTypHUX MOCHUIIaHb.

AKTYaJIbHICTh T€MH POOOTH 3yMOBIICHA 3HAYHUM (D13MYHUM Ta MOPATHHUM 3HO-
coM icHyrounx cucteMm P3A, siki Bke HE BIAMOBIIalOTh Cy4YaCHUM 3pOCTA0UYUM BUMOTaM
JI0 HaJIIMHOCTI Ta SIKOCT1 €JICKTPONIOCTa4YaHH, He 3/1aTHI €()eKTUBHO 1HTEIPYBATHUCS B ITU-
bpoBy enepreTruny iHGPacTpyKTypy ("'po3ymMHI Mepexki'"), MepemKoHKal0Th ONTUMI3a-
111 eKCIUTyaTaI[ifHUX BUTPAT 1 MMiIBUIIIEHHIO O0€3MEeKH NIEPCOHANY, a TAKOXK € BPAa3JIMBUMU
1o Kibep3arpo3. MoaepHizaiiist P3A Takux miICTaHIINA € JXKUTTEBO HEOOXITHUM KPOKOM
JUTSl TIABUIIEHHS CTIMKOCTI, €pEKTUBHOCTI Ta OE3MEKH YKPaiHChbKO1 €eHEPreTUYHOI ChC-
TEMHU.

00'exTOM HOCIIIZKEHHS € CUCTEMA peJIeHOro 3aXucTy Ta apTomaTuku (P3A) mi-
nctaniii 35/10 kB. Ile Bkitoyae CyKynmHICTh MPUCTPOIB, MPUHIIUIIB 1X GYyHKIIOHYBaHHS,
aNTOPUTMIB B3a€MOJIIT Ta IXHBOT 1HTETpallli 3 MEPBUHHUM KOMYTAIIHHUM 00JIaTHAHHAM
(BUMHUKadaMH, po3'eIHyBayaMu, TpaHc(hopMaTopaMu CTPyMy Ta HAlIPyTH), a TAKOX 3 CHU-
CTeMaMHU ONEPATUBHOTO CTPyMy Ta MIMHAMU TOCTIHHOTO 1 3MIHHOTO CTpymy. Jlocmi-
JUKEHHS! OXOIUTIOE SIK ICHY104YYy KOoHpirypatito P3A, Tak 1 OTEHIIiTHI pilliIeHHs IS 11 MO-
JiepHi3alli Ta ONTUMI3allii.

IIpeameTom A0cCaiIzKeHHSI € METOIU, aJITOPUTMHM Ta TEXHIUHI PIIIEHHS JIJI MOJIe-
pHizailii Ta onTuMi3auii GyHKIIIOHYBaHHS PEJIEMHOr0 3aXMUCTy Ta aBTOMATUKHU M1ACTaHI1
35/10 kB nuisxom BOPOBAJKEHHSI CyYaCHUX MIKPOTPOIIECOPHUX MPUCTPOIB, 110 OXOT-
JIIO€ aHAJIi3 aJITOPUTMIB 3aXUCTIB (CTpyMoBa Bijciuka, MC3, nudepeHiiiiiuuii, ra3oBuit),
MPUHIIUIIB 1X CEJIEKTUBHOCTI Ta KOOPAMHAIIlT, METO/IIB PO3PaXyHKY YCTaBOK, CXEM pea-
mizamii ¢pyukiii aBromatuku (AIIB, ABP), BuMor 10 onepaTUBHOTO CTpyMy Ta CUCTEM
JKUBJICHHS, & TAKOX MTPOTOKOJIIB 00MiHY naHuMH Ta iHTerpanii B ACY TII, 3 ypaxyBas-
HSIM T€XHIKO-€KOHOMIYHOTO OOTPYHTYBaHHS.

MeTo10 a0c/IiIzKeHHs € Po3po0Ka KOMITJIEKCHUX TEXHIYHUX PIllIeHb Ta MPaKTHUY-

HUX PEKOMEHJAIlN 00 MOJIEpHI3aIlli CUCTEMHU PEJICHHOTO 3aXHCTy Ta aBTOMATHUKH
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(P3A) miacranmii 35/10 kB nuisixom BIPOBAKEHHS CyYaCHUX MIKPOIPOIICCOPHUX MPHU-

cTpoiB. Lle 103BOIUTH 3a0€3MEUUTH M1 ABUIIICHHS HAIHHOCTI, IIBUIKO/I11, CETEKTUBHOCTI

Ta (yHKII0OHATBbHOCTI P3A, a Takok ONTUMI3yBaTH 11 IHTETpaIliio B aBTOMaTHU30BaH1 CH-

CTEMH YIIPaBIIIHHS, COPHUSAIOUN CTAOUIBHOCTI Ta €()eKTUBHOCTI pOOOTH €HEPTOCUCTEMH.

Krouosi cioa: PEJIEMHUI 3AXUCT, HIJICTAHIII, KOPOTKE 3AMU-
KAHHS, CUJIOBU1 TPAHC®OPMATOP, CEJJEKTUBHICTH, ABTOMATHKA,
MAKCHUMAJIBHUIMI CTPYMOBMI 3AXWCT, ABTOMATHUYHE ITOBTOPHE
BMUKAHHS, PO3IOAUIBYNN I[TPUCTPIN, HAJIMHICTH, CTPYMOBA BIJICI-
UKA.
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ABSTRACT

The thesis project is made on 56 sheets, 34 figures, 17 tables, 3 sheets of graphic
part, 18 literary references.

The relevance of the topic of the work is due to the significant physical and moral
wear and tear of existing RPA systems, which no longer meet the modern growing re-
quirements for reliability and quality of power supply, are unable to effectively integrate
into the digital energy infrastructure (“smart grids™), hinder the optimization of operating
costs and increase personnel safety, and are also vulnerable to cyber threats. Moderniza-
tion of RPA of such substations is a vital step to increase the stability, efficiency and
safety of the Ukrainian energy system.

The object of the study is the relay protection and automation system (RPA) of the
35/10 kV substation. This includes a set of devices, principles of their operation, algo-
rithms of interaction and their integration with primary switching equipment (circuit
breakers, disconnectors, current and voltage transformers), as well as with operational
current systems and DC and AC buses. The study covers both the existing configuration
of the protection and protection system and potential solutions for its modernization and
optimization.

The subject of the research is methods, algorithms and technical solutions for mod-
ernization and optimization of the functioning of relay protection and automation of a
35/10 KV substation by implementing modern microprocessor devices, which includes
the analysis of protection algorithms (current cut-off, MSZ, differential, gas), the princi-
ples of their selectivity and coordination, methods for calculating settings, schemes for
implementing automation functions (APV, ATS), requirements for operational current
and power systems, as well as data exchange protocols and integration into the ACS TP,
taking into account the feasibility study.

The purpose of the research is to develop comprehensive technical solutions and
practical recommendations for the modernization of the relay protection and automation
system (RPA) of a 35/10 kV substation by implementing modern microprocessor devices.

This will allow to ensure the increase of reliability, speed, selectivity and functionality of
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the RPA, as well as to optimize its integration into automated control systems, contrib-
uting to the stability and efficiency of the power system.

Keywords: RELAY PROTECTION, SUBSTATION, SHORT CIRCUIT,
POWER TRANSFORMER, SELECTIVITY, AUTOMATIC, MAXIMUM CURRENT
PROTECTION, AUTOMATIC RE-OPENING, DISTRIBUTION DEVICE, RELIA-
BILITY, CURRENT CUTTER.
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