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1. TligBuiieHHs €(PEKTUBHOCTI IPOTUIIOXKEXKHOTO 3aXUCTY €JIEKTPUYHUX MEPEXK B MiCLISIX KOMYTALlii HAIMipHUX
CITIOKMBYUX ITOTY>KHOCTEN

2. Increasing the efficiency of fire protection of electrical networks in places of switching of excessive consumer
capacities

Pedepar:

1. MeTa po60TH - HifBUILIEHHS €(PEKTUBHOCTI IPOTUIIOXKEXKHOTO 3aXUCTY €JIEKTPUYHUX MEPEXK, sIKi (PYHKLIOHYIOTb B
YMOBax Ha/IMipHOTO JIOKAJIbHOTO HarpiBy, 3a paxyHOK PO3PO0OKHU €JIEMEHTY (PO3€TKOBOIO MO/IYJIs1) i3 BOyJOBAaHUM
TeMIIepaTypHUM 3aI100IKHUKOM. [I7151 JOCSITHEHHSI [IOCTAaBJIEHOI MeTU OKPEeCJIEHOTO JOCIIiIKEHHS OyJI0 BUPIlIEeHO
TaKi HayKoBi 3aBgaHH4. 1. [IpoaHasnizyBaTu Cy4acHUI CTaH 3 MiJBUIIEHHS €(QEeKTUBHOCTI IPOTUIIOXKEXKHOTO 3aXUCTY

€JIEKTPUYHUX MEPEX Y MiCISIX KOMyTallii HAIMipHUX CIIOKUBYMX MOTYKHOCTEMN. 2. PO3POOUTH CTPYKTYPHO-JIOTIYHY



MOJIEJIb €JIEMEHTY CUCTEMU IIPOTUIIOKEKHOTO 3aXUCTY €JIEKTPUYHUX MEPEXK Y MICLIAX KOMYyTaLlii HaAMIpHUX
CIIOXKMBYHUX [OTY>XHOCTEH. 3. PO3pobUT MareMaTH4Hy MOJ€JIb IIPOTUIIOXEKHOTO 3aXUCTY €JIEKTPUIHUX MEPEX Y
MicLISIX KOMYyTaljii HAGMIPHUX CIIOXKUBUYUX MOTY>KHOCTEH. 4. Po3pobuTty (isniHy MOJiesb eJIeMEHTY
IIPOTUIIOKEKHOTO 3aXUCTY eJIEKTPUYHUX MEPEX Y MICISIX HaIMipHUX CIIOXKUBUYUX MOTYXHOCTEN. 5. [TepeBiputu
IOCTOBIPHICTb Ta BapiaHTH BIIPOBAKEHHS PO3PO0IEHNX MOJIeJIEN IPOTUIOXKEXKHOIO 3aXUCTY Ta BUCYHYTU
IIPOIIO3ULIii 3 yIIPOBaIpKEHHs po3pobieHux Mogeseil. O6'eKT IOCiIKeHHs: TpoLiecy NifBULeHHS eeKTUBHOCTI
IIPOTUIIOKEKHOTO 3aXUCTy €JIEKTPUUHUX MepeX. [IpeMeT LOoCHiIpKEHHS: TapaMeTPU NIPOTUIIOXKESKHOTO 3aXUCTY
€JIEMEHTIB €JIEKTPMYHUX MEPEX y MiCLSIX KOMyTalii, Ki 00yMOBJIeHi HaIMiPHUM JIOKaJIbHUM Harpisom. Y
Iyceprauii 111 po3pobJIeHHS MOJieiell 3aCTOCOBAaHO METOI CUCTEMHOT0, CTPYKTYPHOTO, QYHKIIIOHATIBHOTO I
MaTeMaTU4HOrO aHaJi3y, Teopii MaTeMaTU4YHOI CTATUCTUKY; 11715 OLiHIOBaHHS €(DEKTUBHOCTI MaTEMAaTUYHOTO
MOJIEJIIOBAHHS O TEOPis IMOBIpHOCTEN, METOM MOP(OJIOTIYHOrO aHali3y, METOIY TJIaHyBaHHS HayKOBUX
€KCIIEPUMEHTIB i 06pPOOKH iX pe3yJbTaTiB, SIKi yMOXKJIMBUIIM JOCTOBIPHICTh OTPMMAHUX PE3YJbTATIB i
cpopMyIbOBAaHUX BUCHOBKIB. ¥ NpoLieci BUKOHAHHSI NOCIiIP)KeHHS BIlepllle OTPUMAaHO TaKi HAyKOBi pe3yJbTaTu. 1.
P0o3p0671€HO CTPYKTYPHO-JIOTiYHY MOJI€JIb €JIEMEHTY CUCTEMU ITPOTUIIOKEKHOTO 3aXUCTY €JIEKTPUYHUX MEPEX Y
MiCLISIX KOMYyTaLjii HAGMIPHUX CIIOKMBUYMX MOTY>KHOCTEN. 2. PO3p06JI€HO MaTEMAaTUYHY MOJEJb IPOTUIIOKEKHOTO
3aXUCTY eJIEKTPUYHUX MEPEX Y MICIsIX KoMyTallii HaIMipHUX CIIOKUBYUX ITOTYKHOCTEH. 3. Po3pobsieHo ¢piznyny
MOJIEJIb €JIEMEHTY MPOTHUIIOKEKHOIO 3aXUCTY €JIEKTPUYHUX MEPEXK Y MiCUAX HAAMIPHUX CIIOKUBYMX ITIOTY>KHOCTE.
Y BCTymi OGIPYHTOBAHO aKTyasIbHICTh HANIPSMY JOCJII>)KEHHS 32 00PaHOI0 TEMOIO; I0Ka3aHO 3B$130K POOOTH 3
HAayKOBUMM IPOrpaMamu, IjaHaMu, TeMaMu; cOOpPMYJIbOBAHO METY U 3aBIAHHS AUCEPTALiiHOTO NOCTiIKeHHS;
PO3KPUTO HAYKOBY HOBU3HY OTPUMaHUX PE3YJIbTATiB i IpaKTUYHY 3HA4YYIIiCTh POOOTH; HaBEJEeHO AaHi ITpo
0Cco6KMCTHI1 BHECOK 31,00yBaya i YIIPOBaJp)KEHHS Pe3yJIbTaTiB AUCEPTalii. Y nepmomy po3ziii IpoaHanisoBaHo
IIJISIXY MiABUILIEHHS IPOTUIIOXKEKHOTO 3aXUCTY CIIOPY/, Ta €JIEKTPUYHUX MepexX. [171s1 onepeisKeHHs! He6e3MeYHOTo
BUJIiJIEHHS Telljla 3allpOIIOHOBAHO 00JIaHATH €JIEeKTPUYHUN eJIeMEeHT CUCTEMU IIPOTUIIOXKEXHOI Oe3eKu
€JIEKTPUYHUX MEPEX TEMIIEPATyPHUMU 3al100DKHUKAMY, SIKi CIIPallbOBYBAaTUMYTh Y pasi lepeBullleHHS JOIyCTUMO]
TEeMIIEpPaTypH 3'€QHAHHS i IPUNMHITUMYTh [I0[aJIbllI€ HArPiBaHHS LJISIXOM PO3MUKAHHS €JIEKTPUYHOro Koja. Y
IPYroMy po37isi IPOaHali30BaHO MPUIMHN BUHUKHEHHS II0KEX Ta MIJIIXY MMiTBUIIEHHS II0’KEe>KHOI 6e31eKu
€JIEKTPUYHUX PO3€eTOK. Po3p06sieHo iHHOBALilIHY CTPYKTYPHO-JIOTIYHY MOJI€JIb €JIEeMEHTY CUCTEMU
IIPOTUIIOKEKHOTO 3aXMCTY €JIEKTPUYHUX MEPEX Y MICLSIX KOMYTallii HAIMipHUX CIIOXXKUBYUX NOTY>KHOCTEN.
3anponoHOBaHO €(pEKTUBHI TapaMeTPHU €JIEMEHTY CUCTEMHU IIPOTUIIOKEKHOTO 3aXUCTy. Y TPETbOMY PO3Lii
IOCiIKeHo rnoJjie popMyBaHHS MaTeMaTUYHOI Mofiesti. OTpUMaHO pO3B'I30K OKpeMOi 3a/1a4i 3 BUBHAYEHHS
IepexiHUX [IPOLEeCiB Y pa3i KOPOTKOTo 3aMUKaHHS. PO3B’13aHO OKpeMi 3a/1aui 3 pO3paxyHKy CTPYMiB KOPOTKOIO
3aMUMKaHHS 1 BU3HAYE€HHS TeMIIEPATyPU Ta 4acy CIPALIOBaHHS IIJIaBKOTO 3an00bKHUKA. [10jaHO pe3yibTaTh
DOCIIIKEHHS 1040 ONKUCY MAaTEMATUYHOI MOJEJ IPOTUIIOKEKHOTO 3aXUCTY €JIEKTPUYHMX MEPEXK Y MiCLAX
KOMyTallii HaAMipHUX CIIOKMBYMX IIOTY>KHOCTE. Y 4eTBEPTOMY pO31iJi po3pobsieHo (isuuHy MOJesib eJIEMEHTY
IIPOTUIIOKEKHOTO 3aXUCTY €JIEKTPUUYHUX MEPEX Y MICLSIX HaIMIPHUX CIIOXKUBYHUX [TOTY>KHOCTEH, iHTErpOBaHO
MaTeMaTU4Hy MoJesib Y (i3nyHy. 3alIpONIOHOBAHO ONKUC (Pi3MYHOI MOIEJli €JIEMEHTY IPOTUITOXKEKHOTO 3aXUCTY
€JIEKTPUYHUX MEPEX Y MICISX HaIMIPHUX CIIOKUBYUX [IOTY>)KHOCTEN. Y I'ATOMY PO3ZiJi JOBEneHO, O pe3yabTaTu
BCiX HaTyPHUX €KCIIEPUMEHTIB €JIEMEHTY IIPOTUIIOKEKHOT'O 3aXUCTY €JIEKTPUYHUX MEPEX Y MICLISIX HAIMiIpHUX
CIIOXKMBYHMX MOTY>XKHOCTEH, SIKUI NOOYA0BAHO 33 IPUHILUIIOM, PO3IVISIHYTUM Y (i3UYHIN MOAE, i TEOPETUYHO
PO3paxoBaHi 3HAYEHHS OIIOPY Ta CUJIM CTPYMY B MICLISIX HQAMIpHOI KOMyTalii. TakoX 3alIpOIIOHOBAHO BapiaHTU
BIIPOBA>)KEHHS pO3po0yieHNX Mogesel. [JoBeleHo, 1110 Halbinbil e(peKTUBHUM 3aCTOCYBAHHSIM PO3pO06IeHUX
MoJeJell MPOTUIIOKEKHOTO 3aXUCTY €JIEKTPUYHUX MEPEX B MICLSIX KOMyTallii HAAMipHUX CIIOKUBYMX

MIOTY>KHOCTEH € Cy4dacHa eJIeKTPUYHA PO3eTKa 3 TEMIIEPATYPHUMU 3a1100iKHUKAMU

2. To achieve the set goal of the outlined research, the following scientific tasks were solved. 1. To analyze the
current state of improving the efficiency of fire protection of electric networks in the switching points of excessive
consumer capacities. 2. To develop a structural and logical model of an element of the fire protection system of
electrical networks at the switching points of excessive consumer capacities. 3. To develop a mathematical model
of fire protection of electric networks in places of switching of excessive consumer capacities. 4. To develop a



physical model of the element of fire protection of electrical networks in places of excessive consumer capacities.
5. Check the reliability and implementation options of the developed fire protection models and put forward
proposals for the implementation of the developed models. Object of research: processes of increasing the
efficiency of fire protection of electrical networks. The subject of the study: parameters of fire protection of
elements of electrical networks in the switching places, which are caused by excessive local heating. In the
dissertation, the methods of system, structural, functional and mathematical analysis, the theory of mathematical
statistics are used for the development of models; for evaluating the effectiveness of mathematical modeling - the
theory of probabilities, the method of morphological analysis, methods of planning scientific experiments and
processing their results, which enabled the reliability of the obtained results and formulated conclusions. In the
course of the research, the following scientific results were obtained for the first time. 1. A structural and logical
model of an element of the fire protection system of electrical networks in places of switching of excessive
consumer capacities has been developed. 2. A mathematical model of fire protection of electrical networks at
switching points of excessive consumer capacities has been developed. 3. A physical model of the element of fire
protection of electrical networks in places of excessive consumer capacities has been developed. The introduction
substantiates the relevance of the research direction on the chosen topic; the connection of work with scientific
programs, plans, topics is shown; the goal and objectives of the dissertation research are formulated; the scientific
novelty of the obtained results and the practical significance of the work are disclosed; data on the personal
contribution of the recipient and the implementation of the results of the dissertation are given. The first chapter
analyzes the ways of improving fire protection of buildings and electrical networks.To prevent dangerous heat
release, it is proposed to equip the electrical element of the fire safety system of electrical networks with thermal
fuses that will operate in case of exceeding the permissible temperature of the connection and stop further
heating by opening the electrical circuit. The second chapter analyzes the causes of fires and ways to improve the
fire safety of electrical outlets. An innovative structural and logical model of the element of the fire protection
system of electrical networks in the switching points of excessive consumer capacities has been developed. The
effective parameters of the element of the fire protection system are proposed. The third chapter explores the
field of mathematical model formation. A solution to a separate problem of determining transient processes in the
event of a short circuit has been obtained. Separate problems of calculating short-circuit currents and
determining the temperature and time of operation of the fuse have been solved. The results of the research on
the description of the mathematical model of fire protection of electrical networks at the switching points of
excessive consumer capacities are presented. In the fourth chapter, a physical model of the element of fire
protection of electric networks in places of excessive consumer capacities is developed, the mathematical model is
integrated into the physical model. A description of the physical model of the element of fire protection of
electrical networks in places of excessive consumer capacities is proposed.In the fifth chapter, it is proved that the
results of all field experiments of the element of fire protection of electrical networks in places of excessive
consumer capacities, which is built according to the principle considered in the physical model, and theoretically
calculated values of resistance and current strength in places of excessive commutation. Options for implementing
the developed models are also offered. It has been proven that the most effective application of the developed
models of fire protection of electric networks in places of switching of excessive consumer capacities is a modern
electric socket with temperature fuses
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1. Kocrenko TeTtsiHa BikTopiBHA

2. Tetiana Kostenko

KBasigikamis: n. 1. 1., npodecop, 05.26.01
InenTudikarop ORCHID ID: 0000-0001- 9426-832
JoparkoBa iHdpopmamnist:

IloBHe HaiMEHYBaHHSI IOPHUAHUYHOI OCOOM: UepKachKuil IHCTUTYT MOXKEXKHOI Ge3nexku imeHi I'epois

YopHobuns HalioHanbHOrO YHiBEPCUTETY MBIILHOTO 3aXUCTY YKpaiHU

Kopg 3a €IPIIOY: 39117736

Micue3HaxoaKeHHS: By OHompieHKa, 6y/1. 8, Yepkacu, Yepkachkuii p-H., 18034, Vkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiiHHS: [lepkaBHa ciayk6a YKpaiHu 3 HAA3BUYaiHUX CUTYyaLLiil
InenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUI

VIII. 3aKkJIr04Hi BiZoMOCTi



Biacue IpizBume Im'st Ilo-6aThKOBI Hysnsin Onexcanp Muxainosnd

TOJIOBH paju

Biacue IpizBume Im's Ilo-6aThKOBI Hysnsin Onexcanp Muxaiinosud

TOJIOBYIOYOrO Ha 3acCimaHHi

BignoBizasibHHI 32 IIi,Z;I‘OTOBKy Buuenko Cepriit MukonanoBmuy

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaTOJIiBHA

OisiILHOCTI




