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Pedepar:

1. Inceprarist npucBAYeHa YOOCKOHAJIEHHIO METOZiB BUIIPOOYBAHHS Ta HAJIAITyBaHHS OU(POBUX TEPMiHaIiB
peneiiHoro 3axucty (TP3) nnisa nigTBepA’keHHs iXx KOPEKTHOro QyHKIiOHyBaHHS. Po3po6JieHi MeTou LO3BOJISIIOTH
nepeBipsaTy peasnbHi MikponpouecopHi TP3 B 1a60paTOpHUX yMOBAX, BpaXx0OBYI04YM ClIeLUPiKy eJIeMeHTa, 10
3axXUIAETHCS. Y BCTYI OOI'PYHTOBAHO aKTyaJIbHICTb, METY Ta 3a/1a4i HAYKOBOTO JOCIiIKEHHS, BUKJIQZEHO HAYKOBY
HOBHU3HY, IPAaKTUYHE 3HAYEHHS Ta IIE€peJIiK BIPOBAIKEHHS PE3YJIbTaTiB AUCEpTaLlii. Y nepmomy po3aisi IpoBeIeHO
aHai3 my06JliKalliii, OB'SI3aHUX i3 iCHYIOUMMH BUIIPOOYBAJIbBHUMM CUCTEMAaMU Ta KOMIIJIEKCAMU 3 TECTYBaHHS Ta
[epeBipKU MIPaBUJILHOCTI HAIAITYBaHHS MiKponpouecopHux TP3. BusHaueHi He[Jo/iKU Ta Tpo6seMu. PO3risHyTO
eTalnu po3BUTKY CUCTEM peJieiHOro 3axucty (P3); cy4acHi HanpsSIMKU KEPYBaHHS PeXXUMaMU €J1eKTPOEHEPreTUYHUX
cucreMm (EEC); npo6semu BUKopucTaHHs P3 Ha MiKpOIIpo1jeCOPHill OCHOBI Ta UIJIIXM iX po3B’s13aHHs. KoMIlsiekcHe
TeXHIYHe NIepe036POEHHS i PEKOHCTPYKIIisl CUCTEM peJIEHOro 3aXUCTy Ta aBToMaTtusalii (P3A) 3 opieHTanieto Ha
MaKCHMaJIbHY aBTOMAaTHU3allil0 ONepaliil AUCIeTYEPChKOTO YIIPaBliHHSI HEMOXKJIMBE 6€3 BUKOPUCTaHHS

MIKpPOIIPOLIECOPHUX NPUCTPOIB. Y APYroMy po3fisi MIPOBENEHO aHajli3 MAaTEMaTUYHUX MOZEJIeN Ta IPOrPaMHUX



KOMILJIEKCIB [IJIS1 PO3PaxyHKy €JIEKTPOMArHiTHUX Ta €JIEKTPOMEXaHIYHUX [IEPEXiTHUX IIPOLECIB Y CUCTEMI
enexkrporniocrayanus (CEIT). BnjockoHaseHO MaTeMaTUYHY MOiesIb aCUHXPOHHOTO ABUryHa (Al), y sKiil jomaHo
BpaxyBaHH HeJliHiiHOCTe! 1BUryHa. PO3p06ieHO KOMILJIEKCHY MaTEMaTUYHY MOJIEJIb €JIeKTPUYHOI CUCTEMH IJ1s1
aHaJsi3y nepexigHuX NpoLeciB 06'EKTY 3aXUCTY, SIKa BPAXOBY€E CIIOTBOPEHHSI GOPMU CTPYMY Y BTOPUHHOMY KOJIi
TpaHchOPMaTOPiB CTPyMy BHACJIIIOK iX HAaCU4Y€HHS. Y TPETbOMY PO3/1iji HABEJIEHO ONMC BUKOPHUCTAHOTO
€KCIIEPUMMEHTAJIBHOTO allapaTHO-TIPOTPaMHOT0 CTEHTY, SIKUH O3BOJISIE [IEPEBIPATU peasbHi MikpornpouecopHi TP3,
BpPaxoBYIO4M crielupiky ejeMeHTa, o 3axuiiaeTbesi. CTeH ] 103BOoJIsI€ peaizyBaTu aBTOMATU3Aallio [IpoLecy
NepeBipKU 3aXUCTY B XapaKTEPHUX PEXXUMax POOOTH 00'eKTa 3aBJsIKU M0[1a4i aHAJIOTOBUX i AUCKPETHUX CUTHAJIIB,
BiZIMOBITHUX XapaKTePHUM HOPMAaJIbHUM Ta aBapillHUM peskuMaM PoBOTH, a TAKOXK 3aBISIKY HAIBHOCTI 3BOPOTHOTO
3B's13KY. Y UeTBEpPTOMY PO31ijli 3p06JieHO aHasi3 QyHKUiOHANIbHUX MOXKIMBOCTEN IPUCTPOiB P3, 3acHOBaHUX Ha
€JIEKTPOMEXAHIUYHUX peJie Ta MiKPOIIPOLeCOPHUX IIPUCTPOSIX. PO3TJISIHYTO BUMOTH 10 P3 €J1eKTPOIBUTYHIB Ta
MOJKJIMBOCTI iX BUKOHAHHS 32 JOTIOMOroi0 MikporpouecopHux TP3. V m’atomy po3fini po3po6aeHo METO
nepeBipkU KOpeKTHOCTI pyHKUioHyBaHHs TP3 Ta ckiafeHo ajJropuTm ix BUnpobyBaHHs. JJOCiIKeHHsI BUKOHYETbCS
3aBISIKHU CIIiJIbBHOMY BUKOPUCTaHHIO PO3PO0JIEHMX MaTeMaTUYHUX MOZeJIeld, iXx MporpaMHuUx peasnizauiil Ta
€KCIIepUMEHTAJIbHOTO CTeHAY. baraTopa3oBi BUITpOOyBaHHS TepMiHay 3aXUCTY JO3BOJISIOTh CYAUTH PO
KOPEKTHICTb POGOTU aJrOPUTMIB Ta IIPABUJIbHICTh PO3PAXyHKY YCTaBOK 3aXUCTY. TeopeTuyHi 0JI0KeHHs
IycepTalifHOi poOOTH Ta IPAKTUYHI JOCIiI’)KEHHSI BUKOPUCTOBYIOTbCSI B HABUAJIbHOMY IIpolieci kadenpu
EnleKTponocTadyaHHs Ta EHEPreTUYHOro MeHepKMeHTy HallionanbHoro yHiBepeutety "OfiecbKa MoJliTexHika" Ta Ha

MiAnpreMCTBaxX HiBAHA YKpaiHU.

2. The dissertation is dedicated to improving methods for testing and setting up digital relay protection terminals
(RPT) to confirm their correct functioning. The developed methods allow for convenient testing of real
microprocessor RPTs in laboratory conditions, considering the specifics of the protected element. The
introduction substantiates the relevance, purpose, and objectives of the research, and outlines the scientific
novelty, practical significance, and the list of implementations of the dissertation results. The first chapter
analyzes publications related to existing testing systems and complexes for testing and verifying the correct
setting of microprocessor RPTs. Identified deficiencies and problems are discussed. The development stages of
relay protection systems (RPS) are considered; modern directions for managing the modes of power systems (PS);
issues with using microprocessor-based RPS and solutions to these problems are outlined. Comprehensive
technical re-equipment and reconstruction of relay protection and automation systems (RPA) aimed at maximizing
the automation of dispatcher operations are impossible without the use of microprocessor devices. The second
chapter analyzes mathematical models and software packages for calculating electromagnetic and
electromechanical transient processes in the power supply system (PSS). The mathematical model of the
asynchronous motor (AM) has been improved, taking into account the nonlinearities of the motor. A
comprehensive mathematical model of the electrical system for analyzing transient processes of the protected
object has been developed, which considers the distortion of the current waveform in the secondary circuit of
current transformers (CT) due to their saturation. The third chapter describes the used experimental hardware-
software stand, which allows for testing real microprocessor RPTs, considering the specifics of the protected
element. The stand enables the automation of the protection testing process in characteristic operating modes of
the object by supplying analog and discrete signals corresponding to normal and emergency operating modes, and
due to the feedback presence. The fourth chapter analyzes the functional capabilities of RPS devices based on
electromechanical relays and microprocessor devices. The requirements for RPS of electric motors and the
possibilities of their implementation using microprocessor RPTs are considered. The fifth chapter develops a
method for verifying the correct functioning of RPTs and creates a testing algorithm. The research is carried out
by jointly using the developed mathematical models, their software implementations, and the experimental stand.
Repeated testing of the protection terminal allows for judging the correctness of the algorithms' operation and the
accuracy of the protection settings calculation. The theoretical positions and practical research of the dissertation
are used in the educational process of the Department of Power Supply and Energy Management of the National
University "Odessa Polytechnic" and at enterprises in southern Ukraine.
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