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AHOTANIA

Y ecmynniv wacmuni MIAMAEThCS MUTAHHSA HAIIMHOCTI €JIEKTpo3abe3eueHHs],
3HA4YEHHs HaJIMHOCTI €HEProCUCTEMH B LIJIOMY 1 ii CKJIQJJOBUX, SIK JUISI CIIOKUBAYa TaK 1
JUTsl IocTavaiabHuKka. [ mrmbuHa, Macmtad 1 BCEOCSHKHICTh TEMH, PU3HKH, SIK1 3B’s3aH1 3

ITHOPYBaHHSM JIaHO1 MTPOOJIeMHU.

BusznaueHo o00’ekT 1 mnpeaMeT JOCHDKEHHS. 3a3HaueHa MeTa poOoTH,
MOCTAaBJICHO 3aBJaHHSA 1 OOpaHO METOIM JIOCHIDKEHHS. Bu3HaueHa MepcrieKTHBa

pe3ynbTaTiB poOOTH 1 i1 3HAYSHHS /JI HAYKOBO1 CITIJIKH.

Iepwuii po30oin nanoi poOOTH € OTJISIIOBUM, TOOTO B HHOMY HaBEICHI OCHOBHI
TEPMIiHH, SIKI HEOOX1JIHI AJii pO3yMIHHS MOAAJIBIIOrO MaTepiany. BuzHaueHO MOHATTS
€HEeProcUCTeMH, KJIacH(IKOBAHO IMIJICTAHIIIN 3a iX THUIIOM 1 CIIOCOOOM MPHUETHAHB JI0

CHEPTOCHCTEMH.

Hapeneno npuHmunu moOyJ0BU CXEM EJIEKTPUYHUX 3’€IHaHb €HEProoo’€KTiB,
PO3TIITHYTO METOJIU 1 KpUTepii BUOOPY TOJTOBHUX CXEM CJIEKTPUIHUX 3’ €THaHb. Bumorn

JI0 TOJIOBHUX CXEM X Kiacudikallis B 3aJI€KHOCTI BiJl pEKUMY POOOTH.

Pa3zoMm 3 TuM, B mepiiomMy po3ziii NPUCYTHINA OMKUC OCHOBHUX CXEM MPUEAHAHHSA B
poO3MOAIIbYMX ycTaHOBKaxX. Illmsixom mMOpIBHSHHS BU3HAYEHI 1X  BIAMIHHOCTI:
CKJIQJIHICTh BUKOHAHHSA, CTIHKICTh JO aBapiiHUX CHUTyalllii, eKOHOMIYHA JOIIJILHICTh

BHUKOPHUCTAHHA, iX 0COOIMBOCTI TOMIO.

Ha BinHOIIEHHS! HAIIHOCTI 1 €KOHOMIYHOI JOLIBHOCTI PO3MOAIIbY0i YCTAHOBKH
3HA4YHO BIUIMBA€ KOMYTAIliiHa amaparypa, TOMy METOI0 0py2020 po30ily € CKIaJlaHHS
HATJISAHOTO 1 MOCJIIOBHOTO JIAHLIOTA PO3PAXYHKIB KWW JTO3BOJIIE HAWOLIBII TOYHO

oOpaTu HeOOX1AHI eNEKTPUUHI anapaTy 3 ypaxyBaHHSAM TEXHIYHOTO 3aBIAHHS.

Po3paxoBaHo cTpymMH KOPOTKOTO 3aMUKAaHHS, OOpaHO BUMHUKA4 1 po3’€IHYBau B
JaHLI031 BUIIOT HANPYTH, BUMHUKAY JIiHIT HUXKYOI HAmpyr, TpaHCPOpPMATOp CTPyMy B
nauio3i 10 kB, cunoBuit Tpancdopmartop, 13019TOPH.

Tpemiti po3oin mpeAcTaBiisie cOO0 TeopeTuuHy 0a3y, B SKiM OlJbII TMOBHO

PO3KPHUBAETHCS MOHATTS HaAIAHOCTI, 11 (opMH, KpHUTEpli Ta MaTeMaTU4HI MOJIEII.



Martepianu, siKi HalpalboBaHi y JAHOMY PO3LIl, HaJAal0Th MOXJIMBICTh pealli30ByBaTH
3HAaHHSA TpPO HAAIWHICT, Ha mnpakTuil. OmMcaHo MaTeMaTW4HI MOJENl BU3HAYCHHS
BIPOTTHOCTI O€3BIIMOBHOI pOOOTH, IIUIBHOCTI PO3MOAUTY Yacy O€3BIIMOBHOI poOOTH,
IHTEHCUBHOCTI BIIMOB, CE€PEIHBOTO Yacy 0e3BIIMOBHOI poOOTH, KPUTEPIiB HAAIHHOCTI

BiI[HOBJIIOBaJIbHI/IX CUCTEM, HABCACHO 3aKOHH pOSHO,Z[iJICHHSI qacy no BiI[MOBI/I.

Yemsepmuii po30in € TMACYMKOBUM PO3PAaXyHKOM HAJIHHOCTI HaA IIMHAX
noHwxkytouoi miactaniii 110/10 kB, enexTpo3abe3nedeHHs COKUBaYiB, K1 MPUETHAH]
no Mepexi. Buznaueno HamiiiHicTh Ha mmHax 10 kB moHmKyrouoi miacTaHimii Ta
HAJIMHICTh €JIeKTP03a0e3MeueHHsI CIOXHBaviB, HA OCHOBI 33JaHUX YMOB 1 PEXKHMIB
pobotu. IpyHTyrOUMChL Ha IIPOBEJEHMX pO3paxyHKax pO3MNIAHyTa IpoOieMa

HEJIOBUITYCKY €JIEKTPOEHEPT1i, OITMCAHO METOH 11 BUPIIIICHHS.

VY 6ucHo6xy MiACYMOBYETbCS ONpallbOBaHUI MaTepiajl, aKIEHTYEThCS yBara Ha
KIIIOYOBHUX pe3yJpTaTax MpoBeneHoi poOoTu. CTHCIO cPOpMYIHOBAHO Pe3ybTyHOUi
TBEP/UKCHHS, SKi (OPMYIOTbCSI Ha pe3ylbTarax TEOPETUYHUX JIOCIHIIKEHb
[TpoananizoBaHo MaTeMaTH4YHI MOJIENl 1 PO3PAXYHKH, Kl OylId OTpUMaHi B pe3yJbTarTi

NPAKTHYHUX JOCIIIKEHb.

HagaHo BHCHOBOK CTOCOBHO METOJIB JOCITIDKEHHS 1 aHamily HaAiiHOCTI.
Busznaueno onTUManbHUA METOX MOCHIHKEHHS HAIIMHOCTI B 3aJ€KHOCTI Bl 00’€KTa
JTOCIIDKEHHS: oro 00’eMy, CKIIQIHOCTI, HEOOXITHOTO PIBHS TOYHOCTI MAaTeMaTUYHUX

PO3paxyHKIB 1 piBHS BIAMOBITATHHOCTI — 3HAYEHHS 00’ €KTa ISl EHEPrOCUCTEMHU.
ANNOTATION

The introductory part raises the issue of reliability of power supply, the
importance of the reliability of the power system as a whole and its components, both
for the consumer and for the supplier. The depth, scale and comprehensiveness of the

topic, the risks associated with ignoring this problem.

The object and subject of the research are defined. The purpose of the work is
indicated, the task is set and research methods are chosen. The perspective of the results

of the work and its significance for the scientific community is defined.



The first section of this work is an overview, that is, it contains the main terms
that are necessary for understanding the subsequent material. The concept of power
system 1s defined, substations are classified according to their type and method of

connection to the power system.

The principles of the construction of electrical connection schemes of energy
facilities are presented, the methods and criteria for choosing the main electrical
connection schemes are considered. Requirements for the main schemes, their

classification depending on the mode of operation.

At the same time, the first chapter contains a description of the main connection
schemes in switchgear. Their differences are determined by comparison: complexity of
implementation, resistance to emergency situations, economic feasibility of use, their

features, etc.

The ratio of reliability and economic feasibility of the switchgear is significantly
affected by the switching equipment, therefore the purpose of the second section is to
compile a clear and consistent chain of calculations that allows the most accurate

selection of the necessary electrical devices taking into account the technical task.

The short-circuit currents are calculated, the switch and disconnector in the higher
voltage circuit, the circuit breaker of the lower voltage line, the current transformer in

the 10 kV circuit, the power transformer, isolators are selected.

The third section is a theoretical base in which the concept of reliability, its
forms, criteria and mathematical models are more fully revealed. The materials
developed in this section provide an opportunity to implement knowledge about
reliability in practice. Mathematical models for determining the probability of failure-
free operation, the density of the distribution of time without failure, the intensity of
failures, the average time of failure-free operation, the reliability criteria of recovery

systems are described, and the laws of the distribution of time to failure are given.

The fourth section is the final calculation of reliability on the buses of the 110/10
kV step-down substation, power supply of consumers connected to the network. The

reliability of the 10 kV buses of the step-down substation and the reliability of the
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power supply of consumers, based on the given conditions and modes of operation,
were determined. Based on the performed calculations, the problem of undersupply of

electricity is considered, and the methods of its solution are described.

The conclusion summarizes the studied material, focusing attention on the key
results of the work carried out. The resulting statements, which are formed based on the
results of theoretical research, are briefly formulated. Mathematical models and

calculations obtained as a result of practical research were analyzed.

A conclusion is given regarding research methods and reliability analysis. The
optimal method of reliability research is determined depending on the research object:
its volume, complexity, the required level of accuracy of mathematical calculations and

the level of responsibility - the value of the object for the power system.



