MIHICTEPCTBO OCBITU I HAVKU YKPATHU
MUKOJIAIBCBKUI HALIIOHAJIbHUI ATPAPHU YHIBEPCUTET

KBamidikamiitHa HaykoBa

mpatls Ha MpaBax PyKOMUCY

SIPMOJIIOK CEPI'I BOJIOJUMUPOBUY
[Tpum. Nel
YAK 621.311

NIABUWEHHA HALIMHOCTI
EJEKTPONOCTAYAHHA CIMNOXNBAUYIB
WinaxoMm MOOEPHI3AUIT NIACTAHLUIT 110/10 KB

cnemianbHicTh 141 — EnexTpoeHepreTHka, €I1€KTPOTEXHIKA Ta €JIEKTPOMEXaHIKa
["aiy3b 3HaHb 14 — EnextpuyHa iHXXeHepis

ITonaeTses Ha 3700y TTS KBaidikarlii Maricrpa
KBanigikariiitna poboTa MiCTUTh pe3yIbTaTH BIACHUX JOCIIIKEHb.
Bukopucranns iae#, pe3ysbTaTiB 1 TEKCTIB 1HIITUX aBTOPIB MalOTh MOCUJIAHHS Ha

BIJIMOBITHE JIKEPEIIO

C.B. Spmomntox

HaykoBuii kepiBHUK Komkin J1.JI.

KaHJ. TCXH. HAYK, JOLCHT

MUKOJIAIB — 2022



AHOTAIIA

VY BcTyni copMySIbOBAHO aKTyaJbHICTh MPOOJIEMH MiIBUIICHHS HAAIHHOCTI
€JICKTPOIIOCTa4aHHsI TOOYTOBUX Ta MPOMUCIIOBHUX CIIOKUBAYiB, MMOKa3aHa CTYMiHb
PO3BUTKY MUTAHHS, BU3HAYCHI IT1JT1 1 3aBAaHHS JOCIIKEHHSI, B1I3HAYEHO HAYKOBY
HOBU3HY 1 IPAKTUYHE 3HAYCHHS.

Y nepmomy po3aini posrisgaerses minactanmis 110/10 kB sk o6’ext
JIOCI1IKEHHS. OOGrpyHTOBaHO HEOOX1IHICTb M1 IBUIICHHS HaJ1HHOCTI
€JICKTPOIIOCTAYaHHs CIIOKMBAYiB MUIAXOM 1i MojaepHizauii. HaBeneHo OCHOBHE
o0OJialHaHHS MIJACTAHIl, MPOBEICHO MOro aHasi3, BUKOHAHO MOPIBHIBHY OIIIHKY
ICHYIOUMX TEXHIYHUX PIlIeHb, MOKAa3aHO HEIONIKA 1 MOXJIHUBI IUIAXHU
BIOCKOHAJICHHS IT1ICTaHI].

Y apyromy po3aii mpoBeAeHHI PO3PaxXyHOK CTPYMIB KOPOTKOTO
3aMUKaHHS B JIBOX TOYKAaX JIIHIT MOCTAYaHHA: HA BUCOKIMA Ta Ha HU3bKIM Hampy3i.
Po3paxyHOK TpOBOAMBCS JJIsl MOJANBIIOTO BUKOPUCTAHHS 3HAYEHb OOYMCIICHHX
yIapHUX Ta yCTAICHHX CTPYMIB KOPOTKOTO 3aMHKaHHS JJisi BHOOPY
TEXHOJIOTIYHOTO 00JIaIHAHHS TTiJICTAHIII Ta HOTO yCTaBOK.

Y TperboMy PpO31iJli BUKOHYETHCS PO3paxyHOK MapamMeTpiB Ta miadip
OCHOBHOTI'O Ta JOTIOMIXHOTO OO0JIaJIHAHHS MIJCTAHIIII: CUJIOBOI YaCTUHU, PEJICITHO-
KOHTaKTHOI Ta 3aXMCHOI anmaparypH, BUMIPIOBAIbHUX MPUIIAIiB, 00JIaTHAHHS IS
BJIACHUX MOTpeO, Toujo. Takoxk MPOBOAUTHCS NMEpeBIpKa BUOpPAHOrO 00JIaHAHHS
Ha BIJMOBIHICTH BUMOTaM MapaMEeTPUIHUX, TEPMIYHUX Ta MIBUIKICHIX BHMOT.

YeTBepTHii po3aiJ1 NMPUCBIYESHUN aHai3y MOKJIMBOCTEH IJIs TMOAAIBIIOL
MOJIEpHI3allii MiCTaHIII1 I MABUIIEHHS i1 HaAIHOCTI. A came: 3alponOHOBAHO
Bukopuctanua npuctpoiB AUP Tta AIIB. A Takox poO3risHyTa MOXJIHBICTH
IHTeJeKTyai3alli MiJICTaHIll HUiIXoM ii nu@posizallii, HaBeJaeHI IepeBaru Ta

HEOOX1THI1 €Tany JJI OO MPOTIECY.



ANNOTATION

The introduction formulates the relevance of the problem of increasing
reliability electricity supply to household and industrial consumers, degree shown
the development of the issue, the goals and tasks of the research are defined, the
scientific one is noted novelty and practical significance.

The first section considers the 110/10 kV substation as an object research. The
need to increase reliability is substantiated electricity supply to consumers through
its modernization. The main ones are given substation equipment, its analysis was
carried out, a comparative assessment was carried out existing technical solutions,
shortcomings and possible ways are shown improvement of the substation.

In the second section, the calculation of the short-circuit currents is carried out
shorting at two points of the supply line: at high and at low voltage. The calculation
was carried out for further use of the calculated values surge and steady-state short-
circuit currents to choose from technological equipment of the substation and its
settings.

In the third section, parameters are calculated and selected main and auxiliary
equipment of the substation: power unit, relay contact and protective equipment,
measuring devices, equipment for own needs, etc. The selected equipment is also
checked to meet the requirements of parametric, thermal and speed requirements.

The fourth chapter is devoted to the analysis of opportunities for the future
modernization of the substation to increase its reliability. Namely: suggested use of
ACP and APR devices. And the possibility is also considered intellectualization of
the substation through its digitalization, the advantages and necessary steps for this

process.





