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PE®EPAT

MaricTepchka gucepTaiis CKIAJAETbCs 3 TOSCHIOBAIBHOI 3amucku Ha 122
CTOPIHKH, sika Ma€ y cBoemy ckiaal 11 tabmuinp, 42 pucyska, 11 apkymnB TEeXHIMHHX
KpeciieHb, 19 mxepen mrepaTypu. TeKCTOBa YyacTHHA CKIAAAETHCS 3 TPHOX PO3ILTIB,
BCTYILy Ta BUCHOBKIB.

AKTyaJIbHICTh TEeMH — JOBIOCTPOKOBA IporpamMa MOKpPAIleHHsS IOKa3HUKIB
HA/IIHHOCTI €NIEKTPOTIOCTauYaHHs OTIepaTopiB CUCTEM po3noauty Ykpaiau 10 2033 poxy.

O0’eKT A0CiTKeHHS — €IEKTPUUHI MEPEeXKi MOBITPSIHUX JIHINA eneKkTponepenayi
6, 10 kB oneparopiB cucTeMu po3noALTy YKpaiHH.

IIpeameT aocC/iIKeHHSI — XapaKTEPUCTHUKH aABTOMATUYHHUX KOMYTAI[IHHUX
NpPUCTPOiB  (PEKIIOy3epHu,  CEeKIlOHAIaW3epu,  3anoODLKHUKU), THUIOBI  CXEMH
CEKIIIOHYBaHHS €JIEKTPOMEPEXK, BapiaHTHI (OpMYJIH pO3paxyHKY NOKA3HUKIB HAIIHHOCTI
SIIEKTPOIIOCTauYaHHS.

MeTa pocJaiaskeHHsI — aBTOMATH3allIsA TIPOIECY BUOOPY ONTHUMAIBHOI KUTHKOCTI,
CKJIay 1 pO3TallyBaHHS PEKIOY3epiB, CEKITIOHATA3epiB 1 3aITOODKHUKIB B €JICKTPUIHUX
Meperkax MOBITPSHUX JIHIN enekTpornepenadi 6, 10 kB.

MeToau 10caiI:KeHHS — METOI TOOYA0BU CTPYKTYPHO-JIOT TYHUX MaTpHIlb, Tpadu
CJIEKTPUYHUX MEPEX, KOMOIHATOpHI METOAM Mepedopy BapIlaHTIB, 3aCTOCYBAHHA
KOMIT FoTepHuUX TexHojorii PAOTB.

EjieMeHTH HAyKOBO1 HOBH3HH OJ1€ PAKAHMX Pe3yJIbTATIB.

1. ChopMyniboBaHO MaTeMaTUY HI BUPA3U 1 pO3PaXyHKY BAPIAHTHUX MOKA3HUKIB
HagiiHocTi enektpornoctadanHs SAIDI, SAIFI, ENS B skux wmomemroeTscs
CEKITIOHYBaHHS CJIEKTPUIHOI MEPEeXKl aBTOMAaTUIHUMH (PEKIIOy3epH, CEKIIoHAIan3epH,
3am00DKHUKH) 1 pydHUMU (pO3'€qHYyBadl, BAMUKA4l HAaBAaHTAKCHHSI) KOMYTAIlIHHIMHA
OPUCTPOSMH.

2. 3anponoHOBaHO KPUTEPIl OIHKKA KOPEKTHOCTI pPO3TAIlyBaHHS aBTOMATUYHHX
KOMYTAIIHHUX MPUCTPOIB 3a CETICKTUBHICTIO CIIPAIIOBAHHS PEJICHHOTO 3aXHCTY.

3. BukoHaHo MaTeMaTHYHE MOJICTIOBAHHS TOCIITOBHOCTI Jii OIepaTUBHO-
BUi3/IHO1 OpUrajy Mpy BUKOHAHHI OMepallii BKIIOYEHHS CTOKHUBAYIB Bi pPE3E€PBHOIO
KUBJICHHSA. Bu3HaueHO KpuTepil JOUUIBHOCTI TaKUX Jid 3 TOYKH 30PYy MOKpAILECHHS

MOKa3HUKIB HAJIIHHOCTI €NIEKTPOIIOCTaYaHHS.



IIpakTHyHe 3HAYEHHS OTPUMAHMX Pe3yJIbTATIB.

B npoueci BUKOHaHHSI MaricTepCchbkoi poOOTH BUKOHAHO PO3POOKY alrOpPUTMIB 1
OpOTPaMHYy peali3alliio MOILIYKY ONTHUMAaJbHUX MICIb BCTAHOBJIEHHS PEKIIOY3€piB B
komrutekci PAOTB, 110 manyeThes 1711 BAKOPUCTAHHS OTIEpaTOPaMK CUCTEM PO3IO ATy
VYkpainu 1711 TOKpaIeHHsI MOKa3HUKIB HATIMHOCTI €eKTPOTOCTaYaHHS.

OcobOucTuii BHecok. HaykoBi MOJIOKEHHS, AKI € y MariCTepChKid AuMcCepTari
OTpHUMaH1 MariCTpaHTOM CaMOCTIIHO.

Ilyoaikamii 3a TemaTnkoro xoctimkennsa — 1) JlochaimkeHHs iTepariiiiHux

MPOIIECIB PO3PAXYHKY YCTAIEHOTO pexkuMy. ['osioBHMI KpuTepiid 30bkHOCTL ['paHnyHa
TOuHICTh; 2) KommiekcHa ontuMizaiisi po3pusiB B Tpan3urax 110(35) kB. Ta cekuiiinux
HaBaHTaxeHb [IC 3 aBToMarukoro ABP.
Karuosi ciaoBa: IIOKASHUKN }LAﬂIﬁI{OCTI EJIEKTPOIIOCTAYAHH?, SAIDI,
SAIFI, ENS, PEKJIOY3EPU, CEKIIOHAJIAM3EPY, 3AITIOBDKHUKU
BUXJIOITHOI'O  TUITY, OITUMIBALIIA  MICHb  PO3TAIIYBAHHA
PEKJIOY3EPIB, ABTOMATU3ALIA EJIEKTPUYHUX MEPEX.



ABSTRACT

The master's dissertation consists of an explanatory note on a 122 page consisting
of 11 tables, 42 drawings, 11 sheets of technical drawings, 19 sources. The text consists
of three chapters, an introduction and conclusions.

Relevance of the topic is a long-term program to increase the reliability of
electricity supply operators of Ukraine's distribution systems until 2033. The object of
research is electrical networks of overhead power lines 6, 10 kV distribution system
operators of Ukraine.

The subject of research — the characteristics of automatic switching devices
(reclosers, sectionalizers, fuses), typical sectioning schemes of electrical networks,
variant formulas for calculating the reliability of power supply.

The purpose of the study — the process of choosing the optimal complex, the
composition and location of reclosers, sectionalizers and fuses in electrical networks of
overhead power lines 6, 10 kV.

Research methods —method of construction of structural-logical matrices, graphs
of electric networks, combinatorial methods of search of variants, application of computer
technologies RAOTV.

Elements of scientific novelty of the obtained results.

1. Mathematical expressions for calculation of variant indicators of reliability of
power supply SAIDI, SAIFI, ENS in which sectioning of an electric network by automatic
(reclosers, sectionalizers, safety locks) and manual (disconnectors, load switches)
switching devices is modeled are calculated.

2. Criteria for assessing the correctness of the location of automatic switching
devices for the selectivity of relay protection.

3. Mathematical modeling of the sequence of action of the operational-exit team
when performing operations to turn on consumers from backup power. The criteria of
expediency of such actions from the point of view of improvement of indicators of
reliability of power supply are defined.

The practical significance of the results obtained.

In the course of the master's thesis the development of algorithms and software
implementation of the search for optimal places to install reclosers in the RAOTV



complex, which is planned for use by operators of distribution systems of Ukraine to
improve the reliability of electricity supply.

Personal contribution. The scientific positions available in the master's
dissertation were obtained by the master's student independently.

Publications onresearchtopics - 1) Research of iterative processes of steady state
calculation. The main criterion of convergence. Extreme accuracy; 2) Complex
optimization of gaps in 110 (35) kV transits. and sectional loads of aircraft with automatic
control systems.

Keywords: RELIABILITY INDICATORS OF ELECTRICITY SUPPLY, SAIDI,
SAIFI, ENS, RECLOSERS, SECTIONALIZERS, EXHAUST  FUSES,
OPTIMIZATION MATIZATION.



