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

Pedepar:

1. MeTa po6oTu - nifBuileHHs! e(PeKTUBHOCTI IIPOTUIIOXKEXKHOIO 3aXUCTY eJIEKTPUYHUX MepeX, sIKi PyHKLiIOHYIOTb B
yMOBax HaIMipHOTrO JIOKaJIbHOTO HarpiBy, 3a paxyHOK pO3pO0OKU €JIEMEHTY (PO3€TKOBOTO MOYJIS) i3 BOyJOBaHUM
TeMIIEPATyPHUM 3aII00DKHUKOM. [I7151 JOCSITHEHHS IIOCTABJIEHOI METH OKPECJIEHOTO NOCIIIKEHHS OyJI0 BUPIlIEHO
Taki HayKoBi 3aBAaHH4. 1. [IpoaHanizyBaTy cyd4acHuUil CTaH 3 MiIBULLEHHS €(PEKTUBHOCTI MPOTUIIOXKEKHOTO 3aXUCTY
€JIEKTPUYHUX MEPEX Y MiCIsIX KOMyTallii HaIMipHUX CIIOKUBYMX IOTYKHOCTEMN. 2. PO3pOOUTU CTPYKTYPHO-JIOTIUHY
MOJ€JIb €JIEMEHTY CUCTEMHU ITPOTUIIOKEKHOTO 3aXMCTy €JIEKTPUYHUX MEPEX Y MICLSIX KOMyTallii HaIMipHUAX
CIIOKMBYUX MOTYKHOCTEM. 3. PO3po6uTy MaTeMaTUYHy MOJEJIb TPOTUIIOXKEKHOTO 3aXUCTY €JIEKTPUUYHUX MEPEX Y

MicISIX KOMyTalii HaAMIpHUX CIIOKUBYMX TIOTY>KHOCTE. 4. Po3pobuTu QisuuHy MOZesb eJIeMEeHTY



IIPOTUIIOKEXHOTO 3aXUCTY €JIEKTPUYHUX MEPEX Y MICISIX HaIMipHUX CIIOXKUBUYMX MOTYXKHOCTEN. 5. [lepeBiputu
IOCTOBIpHICTb Ta BapiaHTH BIIPOBA/I’KEHHS pO3PO06JIEHUX MOIesIel IIPOTUIIOXKEXKHOIO 3aXUCTY Ta BUCYHYTH
IIPOIO3ULLii 3 YIIPOBaIpKEHHS Po3pobeHUx Mogeseil. O0'eKT IOCTiI>KeHHS!: TPOLIeCH NifBULIeHHS e(EeKTUBHOCTI
IIPOTUIIOKEKHOTO 3aXUCTY €JIEKTPUYHUX MepeX. [IpemeT SOoCHiIpKEeHHS: TapaMeTPU NPOTUIIOKEKHOIO 3aXUCTY
€JIEMEHTIB €JIEKTPUYHUX MEPEX y MICLSIX KOMyTallii, sIKi 00yMOBJI€HI HaZIMipHUM JIOKQJIbHUM HarpiBom. Y
Iyceprauii 111 po3pobJIeHHS MOJieiell 3aCTOCOBAaHO METOI CUCTEMHOT0, CTPYKTYPHOTO, QYHKIiOHATIBHOTO I
MaTeMaTU4HOrO aHasi3y, Teopii MaTeMaTU4YHOI CTATUCTUKY; [1J151 OLiHIOBaHHS €(DEKTUBHOCTI MaTEMAaTUYHOTO
MOJEJIIOBAHHS O TEOPis NMOBIPHOCTEN, METO MOP(OJIOTIYHOrO aHali3y, METOIY TIJIaHyBaHHS HayKOBUX
€KCIIEpUMEHTIB i 0OpOOKHM iX pe3ysbTarTiB, IKi YMOKIUBUIIN JOCTOBIPHICTh OTPUMAHUX PE3YJIbTaTiB i
cpopMyIbOBAaHUX BUCHOBKIB. Y IIpoLieCi BUKOHAHHS NOCIiIP)KEHHSI BIIEpIlle OTPUMAHO TaKi HAyKOBi pe3yJbTaTu. 1.
P0o3p0671€HO CTPYKTYPHO-JIOTiYHY MOJI€JIb €JIEMEHTY CUCTEMU MTPOTUIIOKEKHOTO 3aXUCTY €JIEKTPUYHUAX MEPEX Y
MiCISIX KOMYyTallii HAIMIPHUX CIIO>KUBYMX [TOTY>KHOCTEH. 2. PO3p061€HO MaTeMaTH4Hy MO/IEJIb IIPOTUIIOKEKHOTO
3aXUCTY eJIEKTPUYHUX MEPEX Y MiCIsIX KoMyTallii HaIMipHUX CIIOXXUBYUX ITOTYKHOCTEH. 3. Po3pobsieHo ¢pizuyny
MOJ€JIb €JIEMEHTY IIPOTUIIOXKESKHOT0 3aXUCTY €JIEKTPUYHUX MEPEX Y MICLISIX HAIMIPHUX CIIOXKMBYMUX ITOTYKHOCTEN.
Y BCTyNi OGI'PYHTOBAHO aKTYyaJIbHICTh HANPSMY JOCJIIPKEHHS 32 06PAHOI0 TEMOIO; TOKA3aHO 3B'S130K po6OTHU 3
HayKOBUMM IIpOrpaMami, MjaaHaMu, TeMaMy; cOpMYJIbOBAHO METY U 3aBIaHHS AUCEPTALifHOTO NOCIiIKEeHHS;
PO3KPUTO HAYKOBY HOBU3HY OTPMMAaHUX PE3YJIbTATiB i IpaKTUYHY 3HAYYIIiCTh POOOTH; HABEJEHO AaHi ITPo
0CcobMCTHUI BHECOK 30,00yBaya i YIIPOBAI)KEHHSI PE3YJIbTATiB AUCEPTaLii. Y nepmomMy po3zili IpoaHanisoBaHo
LUJISIXY MiABUILEHHS TIPOTUIIOKEXKHOTO 3aXUCTY CIIOPYZ, Ta €JIEKTPUYHUX Mepex. [Jis nonepeKeHHs! He6e3I1e4YHOTro
BUJIiJIEHHS Telljla 3allpOIIOHOBAHO 00JIafHATH €JIEeKTPUYHUN eJIeMEHT CUCTEMU IIPOTUIIOXKEXHOI Oe3eKu
€JIEKTPUYHUX MEPEX TEMIIEPATYPHUMHU 3aII0O0DKHMKAMY, SIKi CIIPallbOBYBAaTUMYTh Y pa3i IepeBuUILeHHS AOIyCTUMO]
TeMIIepaTypU 3'€JHAHHS i IPUNUHITUMYTb IIOJAJIbLIIe HArPiBaHHS LISIXOM PO3MUKAHHS €JIeKTPUYHOro KoJa. Y
IPYroMy po37isi IpoaHasli30BaHO MPUINMHN BUHUKHEHHS II0KEX Ta XU MMiTBUIIEHHS II03KEe>XKHOI 6e3reKu
€JIEKTPUYHUX PO3€eTOK. Po3p06sieHO iHHOBALilIHY CTPYKTYPHO-JIOTiYHY MOJI€JIb €JIEMEHTY CUCTEMU
IIPOTUIIOKEKHOTO 3aXMCTY €JIEKTPUYHUX MEPEX Y MICLSIX KOMYTallii HAIMipHUAX CIIOXUBYUX NTOTYKHOCTEN.
3anponoHoBaHO e(EKTUBHI NapaMeTpH €JIeMEHTY CUCTEMU TPOTUIIOXKEKHOTO 3aXUCTY. Y TPETbOMY PO3Lii
IoCimKeHo rnoJjie popMyBaHHS MaTeMaTUYHOI MoJiesli. OTpUMaHO pO3B'I30K OKpeMOi 3a/1a4i 3 BUBHAYEHHS
IepexiHUX [IPOLECiB Y pa3i KOPOTKOTo 3aMUKaHHSI. PO3B’43aHO OKpeMi 3aiaui 3 pO3paxyHKy CTPYMiB KOPOTKOIO
3aMUMKaHHS 1 BU3HAYEHHS TEMIIEPATyPU Ta 4acy CIPALIIOBAHHS IIJIaBKOTO 3an00bKHMKA. [10jaHO pe3yibTaTh
TOCJIIPKEHHS 040 ONMKUCY MaTEMAaTAYHOI MOJIEJIi IPOTUIIOKESKHOTO 3aXUCTY €JIEKTPUYHNX MEPEXK Y MiCLISIX
KOMyTallii HaAMipHUX CIIOKMBYMX IIOTY>KHOCTE. Y 4ETBEPTOMY PO31iJi po3po6sieHo (isuuHy MOJesIb eJIEMEHTY
IIPOTUIIOKEKHOTO 3aXUCTY €JIEKTPUYHUAX MEPEX Y MICLSIX HAIMIPHUX CIIOXKUBYHUX [TOTY>KHOCTEH, iHTErPOBAaHO
MaTeMaTU4Hy MojieJib Yy (Pi3nuHy. 3arTporIOHOBAHO onuc Qi3UYHOI MOl €IeMEHTY IIPOTUIIOKEKHOTO 3aXUCTY
€JIEKTPUYHUX MEPEX Y MICISX HAIMIDHUX CIIOKUBYMX [IOTY>KHOCTEH. Y I'ITOMY PO3ZiJi OBeeHO, 10 pe3yabTaTu
BCiX HaTYpHUX €KCIIEPUMEHTIB €JIEMEHTY IIPOTUIIOXKEXXHOTO 3aXUCTY €JIEKTPUYHUX MEPEX Y MiCISIX HAAMIpHUX
CIIOXKMBYHUX MOTY>KHOCTEH, SIKUH NOOYA0BAHO 33 IPUHLUIIOM, PO3IVISIHYTUM Y (i3UYHIN MOAE, i TEOPETUYHO
PO3paxoBaHi 3Ha4E€HHS OIIOPY Ta CUJIU CTPYMY B MiCILISIX HaJIMipHOi KoMyTallii. Tako>X 3alIpOTIOHOBAHO BapiaHTU
BIIPOBA’)KEHHS pO3p0O0JIeHNX Mozesel. [JoBeleHo, 1110 Halbinbi e(peKTUBHUM 3aCTOCYBAHHSIM PO3PO0JIeHUX
MoJeJiell MPOTUIIOKEKHOTO 3aXUCTY €JIEKTPUYHUX MEPEX B MICISIX KOMyTallii HAIMipHUX CIIOKMBYMX

MIOTY>KHOCTE! € Cy4acHa eJIEKTPUYHA PO3ETKa 3 TEMIIePaTypHUMHU 32106 KHIKAMU

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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