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PE®EPAT

JlurmoMHUN MPOEKT BUKOHAHUM Ha 63 apkymiax, 16 pucyHkiB, 15 Tabnuils, 3 au-

ctu rpadiunoi yactuau, 20 JiTepaTypHUX MMOCHIIAHb.

AKTyaJIbHICTh TeMH — MojiepHi3allisi peJIeiHOro 3aXUCTy Ta aBTOMATUKH IT1]1C-
taHiiit Hanpyroto 110/35/10 kB o6yMoBlieHa BUCOKUM PiBHEM (P13UMYHOTO Ta MOpPab-
HOTO 3HOCY ICHYIOYOTO €JIEKTPOMEXaHIYHOTO W MIKPOEJIEKTPOHHOTO OOJaHaHHS, SIKE
BXK€ HE 3/1aTHE 3a0€3MeYnuTH HEOOX1THY IIBUJKOJIII0, YYTJIMBICTh Ta CEJIEKTUBHICTD Y
CYy4acHHX yMOBax PO3BUTKY €HEPrOCHUCTEM. YTIPOBAKCHHsS MepeIoBUX HU(PpoBUX Ta
MIKpPOITPOLIECOPHUX TEPMIHAIIIB JO3BOJISIE PaIUKAIIBHO IM1IBUILIUTHA HAJAIMHICTh €JIEKTPO-
MOCTa4YaHHs CIIOKUBAYiB, MIHIMI3yBaTH PU3UKH MacIITaOHUX aBapiil Ta CyTTEBO CKOPO-
TUTH Yac JIKBIJalli] MOIMIKOIKEHb Y MEPEXKi.

006’exT nocaigxenns — Exexrpuyna Mmepesxa Ta miJICTaHIlig 3 poOOYOI0 HAMIPYTOI0
110/35/10 kB. Ilponec ¢pyHkIirioHyBaHHs Ta 3a0€3MeUeHHs HalIHHOT pOOOTH CUCTEMHU pe-
JICHOTr0 3aXKUCTY Ta aBTOMATUKU TPAHC(POPMATOPHOI MIACTaHI1i 3 TPHOOMOTKOBUMHM CH-
JoBuMH TpaHchopmaTopamu Buioi Hanpyru 110 kB, cepeannoi nanpyru 35 kB Ta Hu-
#4oi Harpyru 10 kB B yMOBax BUHMKHEHHS aBapiitHUX PEKUMIB Ta HOPMAJIbHO1 €KCILTY-
aTalli po3noJAIIbHUX EIEKTPUUHUX MEPEXK.

Ipeamer nocaigxkenns: — [Ipouecu, meToau, 3aco0u Ta aNrOpUTMH POOOTH MIK-
POMPOLIECOPHUX THUIIIB 3axXUCTy Ha mifactanmisx 110/35/10 kB.

Meta nocaimkennst — [liqBuiieHHs HaaiiHOCTI, €PEKTUBHOCTI Ta 6e3neku PyHK-
LIOHYBaHHS €JIEKTPUYHOI MIACTAHIIIT IIIIXOM PO3POOKH TEXHIYHUX PIIIEHb 3 KOMILIEKC-
HO1 PEKOHCTPYKIIIT CUCTEMU PEJIEHHOTO 3aXUCTy Ta aBTOMATUKH Ha 0a3l cydacHUX 1ud-
POBHUX MIKPOIIPOIIECOPHUX TEPMIHAJIIB 3aMICTh 3aCTAPIJIOT0 00JIaIHAHHS.

Kmouosi ciosa: PEJIEMHUI 3AXUCT, MIKPOIIPOLIECOPHMI TEPMI-
HAJI, ABTOMATUKA, TPAHCOOPMATOPHA INIACTAHIIA, PEKOHCTPYK-
{151, CEJIEKTUBHICTH, HAJIIMHICTh EJIEKTPOIIOCTAYAHHS, CUCTEMA
SCADA, CTPYM KOPOTKOI'O 3AMUKAHHA, [TUD®POBI3AILIA EHEPT'OCUC-
TEM.
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ABSTRACT

The diploma project is made on 63 sheets, 16 figures, 15 tables, 3 sheets of graphic
part, 20 literary references.

The relevance of the topic — Modernization of relay protection and automation of
substations with a voltage of 110/35/10 KV is due to the high level of physical and moral
wear and tear of existing electromechanical and microelectronic equipment, which is no
longer able to provide the necessary speed, sensitivity and selectivity in modern condi-
tions of development of power systems. The introduction of advanced digital and micro-
processor terminals allows to radically increase the reliability of power supply to con-
sumers, minimize the risks of large-scale accidents and significantly reduce the time for
eliminating damage in the network.

The object of research — Electrical network and substation with an operating volt-
age of 110/35/10 kV. The process of functioning and ensuring reliable operation of the
relay protection and automation system of a transformer substation with three-winding
power transformers of higher voltage 110 kV, medium voltage 35 kV and lower voltage
10 kV in conditions of emergency modes and normal operation of distribution electric
networks.

Subject of research — Processes, methods, means and algorithms of automatic
voltage regulation and reactive power compensation at 110/35/10 kV substations as part
of distribution electric networks.

Purpose of research — Increasing the reliability, efficiency and safety of the oper-
ation of an electric substation by developing technical solutions for the comprehensive
reconstruction of the relay protection and automation system based on modern digital
microprocessor terminals instead of outdated equipment.

Keywords: RELAY PROTECTION, MICROPROCESSOR TERMINAL, AU-
TOMATION, TRANSFORMER SUBSTATION, RECONSTRUCTION, SELECTIV-
ITY, POWER SUPPLY RELIABILITY, SCADA SYSTEM, SHORT-CIRCUIT CUR-
RENT, DIGITISATION OF POWER SYSTEMS.
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