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PE®EPAT

JluninoMHUM MPOEKT BUKOHAHUU Ha 59 apkymiax, 12 pucyHkis, 14 tabnuib, 3 1u-
ctu rpadiunoi yactuHu, 20 JiTepaTypHUX MOCUIIAHb.

AxrtyanpHicTh TemH. [liacranuii Hanpyroto 35/10 kB € ki040BUMHU By3J1aMH 5KH-
BJICHHSI CLIHCHKOTOCIIOAAPCHKUX, KOMYHAIbHO-TIOOYTOBUX Ta MPOMHUCIOBUX CIIOKHBA-
yiB. BUKOpuCTaHHS Ha TakuxX 00'€KTax TpaauUINHUX MPUCTPOIB PEIECHHOT0 3aXUCTY Ta
aBromaTuku (P3A) Ha enexTpoMexaHIYHIA Ta MIKpPOCJIEKTPOHHIN 0a31 HE 3aI0BOIHHSIE
Cy4YaCHUM BHUMOTaM IIIOJI0 MBUIKO/I11, YyTIMBOCTI, CEJICKTUBHOCTI Ta 1HPOPMATHUBHOCTI.
MopnepHnizatis cucrem P3A 13 BOpOBaIXKEHHSM Cy4YaCHUX MIKPOIMPOLECOPHUX TE€PMiHAa-
JIIB I03BOJISIE€ CYTTEBO 3HU3UTH Yac JIKBIIAIll] aBapiiHUX PEKUMIB, MIHIMI3yBaTH 30UTKU
B1J1 HEJIOBIJIITYCKY €JIEKTPOCHEPT1i, 3a0e31eunTtu inTerpaiito 06'ekra B cuctemu ACY TII
(SCADA) Ta miaBHIIUTH 3arajibHy 0e3MeKy eKCIulyaTallii el1ekTpoycTaHoBokK. Lle 3ymo-
BJIIO€ BUCOKY aKTyaJbHICTh 0OPAHOTO HANIPSIMKY JOCIII>KCHHS.

HaykoBa HOBHM3Ha Ta MpaKTHUYHE 3HAYCHHS OTPUMAHUX pe3ynbTariB. [IpakTudne
3HAYECHHS pOOOTH MOJIATa€ y pO3p00Ili KOMIUIEKCHOI TEXHIYHOI JOKYMEHTAII11 Ta CXeMHHUX
pilieHb 1 epeBeieHHs mijactanilii 35/10 kB Ha cydacHy MIKpOIIPOIIECOPHY €IIEMEHTHY
0a3y. BukonaHo peanpHHI po3paXyHOK yCTaBOK 3aXHUCTY, IO 3a0e3meuye MiaBUIIICHHS
CEJICKTHMBHOCTI Ta IIBUJIKO/IT BIIKIIFOUCHHS MOITKOKEHUX JTUISTHOK MEPExKi.

O06’exTOM AOCTIIHKEHHS € Tpoliec GYyHKIIOHYBAaHHS CUCTEMH PEJIEHHOTO 3aXHCTY
Ta aBTOMaTtu3aIlii TpanchopmatopHoi mifcTaniii Harpyroto 35/10 kB B HopMansHUX Ta
aBapliHUX peKUMax poOOTH.

[IpeameToM AOCHIIKEHHS € TEXHIYHI PIIICHHS, CXEMH, AITOPUTMH Ta TapaMeTpH
HaJAIITYBaHHS MIKPOIPOIIECOPHUX MPUCTPOIB PEICHHOr0 3aXUCTy Ta aBTOMATHKH, 1110
BIIPOBAKYIOTHCS B XO1 MOJEpHi3allii exemMeHTiB miactanmii 35/10 kB (cunoBux TpaHc-
dbopmaTopiB, BBIAHUX Ta BIIXITHUX JIHIN, CEKIIIHHUX BUMHUKAYIB).

MeToro TOCIHiIKEHHS € MMiIBUIIECHHS HaIIHOCTI Ta €(peKTUBHOCTI €JIEKTPOIOCTa-

YaHHS CHOKHUBAYIB ILIAXOM PO3POOKH TEXHIYHOTO MPOEKTY MOJIEPHI3ALl CUCTEMH pe-
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JICHOTO 3aXMCTy Ta aBToMaTtu3arlii mijcraniii 35/10 kB 13 3acTocyBaHHIM cydacHUX Mi-

KpPONPOLECOPHUX TEPMIHAIIIB, PO3PAXYHKOM MapaMeTpiB iX crpalioBaHHs (YCTaBOK) Ta

OOrpyHTYBaHHSIM €KOHOMIYHOI IOLUIBHOCTI BOPOBAI>KEHHSI.

KJIKOUYOBI CJIOBA: MOJIEPHI3ALIISA, PEJIEMHUM 3AXUCT, ABTOMATH-

3ALLA, TIIJICTAHLIIS, MIKPOITPOLIECOPHUI TEPMIHAJI, CUJIOBWI TPAHC-
®OPMATOP, CTPYM KOPOTKOI'O 3AMMKAHHS, YCTABKA, HAJIIMHICTD,
EJIEKTPOIIOCTAYAHHAI.
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ABSTRACT

The diploma project is made on 59 sheets, 12 figures, 14 tables, 3 sheets of graphic
part, 20 literary references.

Relevance of the topic. Substations with a voltage of 35/10 kV are key power sup-
ply nodes for agricultural, municipal and industrial consumers. The use of traditional re-
lay protection and automation devices (RPA) on an electromechanical and microelec-
tronic basis at such facilities does not meet modern requirements for speed, sensitivity,
selectivity and informativeness. Modernization of RPA systems with the introduction of
modern microprocessor terminals allows to significantly reduce the time of elimination
of emergency modes, minimize losses from undersupply of electricity, ensure the inte-
gration of the facility into the APCS (SCADA) systems and increase the overall safety of
operation of electrical installations. This determines the high relevance of the chosen di-
rection of research.

Scientific novelty and practical significance of the results obtained. The practical
significance of the work lies in the development of comprehensive technical documenta-
tion and circuit solutions for transferring a 35/10 kV substation to a modern microproces-
sor element base. A real calculation of protection settings has been performed, which
ensures an increase in selectivity and speed of disconnection of damaged network sec-
tions.

The object of the study is the process of functioning of the relay protection and
automation system of a 35/10 kV transformer substation in normal and emergency oper-
ating modes.

The subject of the study is technical solutions, circuits, algorithms and parameters
for setting microprocessor relay protection and automation devices that are implemented
during the modernization of 35/10 kV substation elements (power transformers, input and
output lines, sectional switches).

The purpose of the study is to increase the reliability and efficiency of electricity
supply to consumers by developing a technical project for the modernization of the relay

protection and automation system of a 35/10 kV substation using modern microprocessor
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terminals, calculating their operation parameters (settings) and substantiating the eco-
nomic feasibility of implementation. KEYWORDS: MODERNIZATION, RELAY PRO-
TECTION, AUTOMATION, SUBSTATION, MICROPROCESSOR TERMINAL,
POWER TRANSFORMER, SHORT-CIRCUIT CURRENT, SETTING, RELIABIL-
ITY, ELECTRICITY SUPPLY.
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