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1. TIporHo3yBaHHs HaAiHOCTI 3aCO6iB 3aXUCTy Ta TEPMiHiB IXHbOI TPOINAKTUKY 1151 3aI06iraHHS 3aiiMaHHS

MIAXTHUX KabeTbHUX MeEpexX

2. Security facilities reliability prediction and prophylaxis period for cable network ignition prevention of mine.

Pedepar:

1. O6'eKTOM JOCTIIKEHHS € CUCTEMA €JIEKTPOIIOCTAavYaHHs i 3aC00M 3axXUCTy AiIbHUL BYTijibHOI maxTu. MeTa
poboTu: Po3pobka MeToy NpOrHO3yBaHHS HANliHOCTI 3aCO6iB 3aX1CTy i TEPMiHIB iXHBOI TPOIiNaKTUKY 1715
3ano6iraHHs 3aliMaHHs KabeJIbHUX MepeX Y 1axTaX. [Ijisl JOCSITHEeHHS II0CTaBIeHOi MeTH BUKOPHUCTOBYBaJIACS
METO[IH, 110 6a3yI0ThCs Ha Teopii iMOBIpHOCTEN 1 HafitHOCTi. AHAITUYHI OCTiIKEHHS i MaTeMaTUYHe
MOJIEJIIOBAaHHS BUKOHYBAJIOCS i3 3acTocyBaHHsIM EOM. O6rpyHTyBaHHS i JOCTOBIPHICTh HAYKOBUX II0JIOXKEHD,
BHUCHOBKIB i peKOMEHJ ALl MifTBEPIKYEThCS KOPEKTHUM 3aCTOCYBAaHHSIM METO/IB, 3aCTOCOBAaHUX Ha
€KCIepiMeHTaJIbHUX JOCIIIKEHHSIX, TeOPii OAHOPIIHUX MAapPKOBCBKUX MIPOLIECIB; TEOPii MaTpullp; TEOPil
iMoBipHOCTeI1; Bi[IOBiTHICTIO 06CATY AaHUX criocTepeskeHb PII50-690-89; 3a10BiIbHOIO 361KHICTIO pe3ybTaTiB
OLIiHKYM TIOKEXXHOI 6€3MeKU MaxXTHOI KabesIbHOI MEPEXi 3 JTaHMMU Tajly3eBOi CTaTUCTUKU. HaykoBe 3HaYeHHS po60TH

I10JISITae B pO3po0Ii MaTeMaTU4HOI MOJieJli IPOrHO3YBaHHS IMOBIPHICTI 3aliMaHHs axTHOI KabesbHOI Mepexi Bif,



CTPYMiB KOPOTKOT'O 3aMUKaHHS. 3allpIIOHO BaHa Ta OOPyHTOBaHA CTPYKTYPHA CXeMa MOXKJIMBOTO (POPMYBaHHS
BUIIAJIKiB 3aiIMaHHS MAXTHUX KabeJIbHUX MePEesK IIPU KOPOTKUX 3aMUKaHHIX. 3alpIIOHOBAaHI aHaliTHKO-
eKCIlepUMEeHTAaJIbHI 3aJIEXKHOCT] YaCTOTH MOXKJIMBOTO 3aliMaHHsI MIaXTHOI KabesbHOI MepesKi Bifl 4aCTOTH MOSIBU i
TPUBAJIOCTi iCHYBaHHS CTPYMiB KOPOTKOIO 3aMUKaHHS, HAIIMHOCTI 3aCO0iB 3aXUCTY i TEPMiHIB ixHbOI IPOQPiNAKTUKY.
[IpakTHyHe 3HaY€HHS pOOOTU MOJISrae y BLOCKaHaI€HHI METOJUKU PO3PAxyHKY, 110 J03BOJISIE OLiHIOBATA
iMOBIpHICTb 3aliMaHHS MaxTHUX KabeJbHUX MEPeX [Py eKcIlyaTallii eJleKTpoobasHaHH i 3aco6iB 3axucty. B
OOrpyHTYBaHHI HOPMU HaZiIHOCTI Ha 3aco6u 3axucTy. CTyIiHb BIPOBA)KEHHS: 3alIPOIIOHOBAHI MaTEMATUYHi
Mogedni i popmynu Bukopuctadi MakH/II 1715 moganpmux NOCTIIKEHb, Y JOKYMEHTI "MeTouKa OLiHKY PiBHA
0e3IeKy CUCTeM eJIEKTPOIIOCTaYaHHS ra30BUX [IPOMUCIIIB, TEXHOJIOTIYHOTO YCTaTKyBaHHS, €JIeKTPOOOIaiHaHHS i
3aco06iB 3aXUCTy pU ixHil ekcrryaTtanii’. BUKOprUCTaHHS METOIMKM, 110 IPOIOHYEThCS y POOOTI, HA MAXTi
"KpacHosMMaHChKa" 103BOJINJIO HAYKOBO OOIPYHTYBATH TEPMiHM NPO(INIAKTUKU 32 COOIB 3aXUCTY IIPU SIKAX
3a6e31evuyeTbCsl HOPMOBAHUI PiBEHb MOXKEXKHOI 6e31eKku. Pe3yibTat po60TH OLiIbHO BUKOPUCTOBYBATH
inctutrytamu MakH/I, HOIT'C, YkpHIIBE npu npoeKTyBaHHI i peKOHCTPYKLi 3aXUCHUX 32CO0iB; IPOrHO3yBaHHI
IIO>KEXKHOI 6€3M1€KU IAXTHUX KabeJIbHUX MEPEX i OyAb-KUX iHIIMX 00'€KTIiB, HE6E3I€YHUX Y BiJHOIEHHI 3aliIMaHHS

Oy[b-sIKMX €JIEMEHTIB (ATOMHi €JIEKTPOCTaHLii, XiMiYHi MiANPUEMCTBA, ra30IpOBOIH i .T.1,.).

2. The power supply system and the coal mine section security facilities are the investigation objects. The aim of
the research work is to develop the method of prognostication of the security facilities reliability and terms of
measures to prevent mine cable systems ignition. The methods based on probability and reliability theories were
applied to achieve the purpose. The analytical research and mathematical modeling are computer made. The
application of such investigation methods as Markovian homogeneous process, effects computer modeling,
correspondence of the RD 50-690-89 observance data, positive convergence of the results of evaluation of the
mine cable system fire safety with the branch statistics data prove the science theses backgrounds, reliability,
conclusions and recommendations. The work's novelty lies in the development of mathematical modeling of
prognostication of probability of the mine cable system ignition caused by short-circuit current. The structural
scheme of possible ignition o f mine cable systems under the short circuits is proposed and substantiated. The
analytical and experimental dependency of the possible mine cable systems ignition frequency on the short circuit
current occurrence frequency, security facilities reliability, and prevention terms is proposed. The practical
importance of the work is in improvement of the calculation methods which makes it possible to evaluate the
probability of the mine cable systems ignition under the electric equipment and security facilities operation. The
security facilities reliability standards are in the backgrounds. The implementation level. The proposed
mathematical models and formulae were used by MakNII for further investigations and at the document called The
Method of Evaluation of Safety of Power Supply Systems of Gas Fields, Technology Installations, and Safety
Facilities under their Operation. The application of the method under discussion at Krasnilimanskaya Mine made it
possible to substantiate the terms of the security fac ilities preventive maintenance under which the standard level
of fire safety is provided. The work's results are recommended to be applied by the research institutes of MakNII,
UkrNIIVE, NIIGD under the security facilities reconstruction and prognostication of fire safety of the mines cable
systems and any other ignition dangerous objects such as nuclear power plants, chemical enterprises, and
gasmains.
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