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1. YoockoHaseHHsI MeTOMiB 3a06e3Me4eHHs iCKpOOe3eYHOCTi eJIEKTPUYHUX KiJl PyIHUKOBOTO €JIeKTPOO6IafHAHHS 3

XiMIYHUMU PKEpeaMu CTPYMY

2. Improvement of securing methods r intrinsically safe electric circuits of mine electrical equipment with
chemical current sources

Pedepar:

1. Y nuceprauii ynepiue BUpilieHO HAYyKOBO-TEXHIYHE 3aBIAHHS B 06J1aCTi BUOYX03aXUCTy PYyIHUKOBOTO
€JIEKTPOoOOJIafHAaHHS 3 XIMIYHUMU J)KepeslaMu CTpyMy 6e3 30ibleHHsI rabapuTiB i Macy 061afHAHHS 3
0CO6IMBOBUOYX03aXUIIEHUM PiBHEM BUOYX03aXUCTY. YIlepie po3pobaeHO MaTEMAaTUYHY MOJIeJlb CTPYMiB
KOPOTKOT'O 3aMHKaHHS XiMIYHUX IPKEPEJI CTPYMY, 1[0 OCOOJIMBO BAaXJIMBO B Pa3i BUBHAYEHHS CTPYMiB KOPOTKOTO
3aMUKAaHHS [JIs XiIMIYHUX JIKepeJl CTPYMY, sKi He OIyCKalOTh ITPOBELEHHS KOPOTKOI'O 3aMMKaHHS Yyepes ix
MOXJIMBE PyHHYBaHHS i BUXif, 3 1afly. YCTaHOBJIEHO 3aKOHOMiPHOCTI [106y10BY ITPUCTPOIB, 1110 3a6€31e4yI0Th
ickpobe3neKy eJIeKTPUYHUX KiJl XiMiYHUX IpKepeJ], yIeplie 3alIPOIIOHOBAHO BPaXxOBYBaTHU IapaMeTpu
HaMiBIPOBiIHUKOBUX KOMIIOHEHTIB K B CTATUYHOMY, TaK i B IMHAaMiYHOMY peXrMax ix po6oTu. OCHOBHI HayKOBi Ta

[IPaKTHUYHi pe3ybTaTy BKIIOYEHO 110 "P060Y0i METOIMKY BUIIPOOYBaHb Ha iCKPOOE3IIeYHICTh eJIeKTPOOOIaiHAHHS 3



BUJIOM BUOYX03aXUCTYy "iCKpOOE3IIeUHe eJIEKTPUUHE KOJI0", "MEeTOIMKY BU3HAYEHHS CKJIaJIOBUX [TIOBHOTO
BHYTPILTHBOTO ONOPY ! CTPYMiB KOPOTKOTO 3aMUKaHHS XiMiYHUX JIKEPEJI CTPYMY ', @ TAKO>K BUKOPHUCTAHI Mif, 4yac
PO3pO06JIeHHS AaXTHUX F'OJIOBHUX CBiTUIbHUKIB CBI'-1, Jlyu-P, meTan-curHasnizaropis CMC-5 i "Anaparypu
6€3MPOBiIHUKOBOrO 3B'513KY B [ipHAYMX BUPOOKAX Ta FpHUYMX BUPOOOK 3 MOBEPXHEIO MIAXT Ha BiAcTaHi 7o 10km". 3
YIIPOBaJKEHHAM PE3YJIbTATIB AYCEPTAaLlil y ByTijIbHINA IPOMUCIOBOCTI YKpaiHU JOCATHYTO COLiaIbHUAMN
HapojHorocnojapcbkuil edexT. Kio4osi coBa: XiMiuHi fAxkepesa CTpyMy, pyLHUKOBE €JIeKTPOyCTaTKyBaHHS,

BUOYX03axUCT, IEPEXifHi pouecy, ickpobe3nevHicTb, HalpyTa, ColiabHUI HAPOJHOTOCIIOAAPChKUN €(EeKT.

2. The thesis solves a scientific and technical task in the field of explosion protection of mine electrical equipment
with chemical current sources and safety in mines, which is a very important issue for the coal industry of Ukraine.
The thesis has established for the first time that intrinsic safety of electric circuits of mine electrical equipment
with chemical current sources results from parameters of their active and reactive resistance components
determining an intrinsically safe value of load current output for chemical current sources. Further developments
have been introduced into a mathematical model of short-circuit current for chemical current sources in
parameters of impedance components. The proposed mathematical model allows take into consideration
parameters of impedance components for chemical current, which are determined analytically, without any
experiments. For the first time, analytical dependences have been established for the influence of parameters of
safety transistors on intrinsic safety of electric circuits not only in the static mode of load but also in the transient
mode of operation. Main scientific and practical results have been included into "Operational methods of testing
intrinsic safety of electrical equipment with such a type of explosion protection as "intrinsically-safe electric
circuit", "Methods of determining internal impedance components and short-circuit currents for chemical current
sources”, and also used during the development of mine headlamps CBI'-1 (SVG-1), JIV4-P (LUCH-R), methane
alarm CMC-5 (SMS-5), and "Equipment for wireless communication in mine workings and between mine workings
and mine surface at a distance of up to 10 km". Certain socioeconomic effect has been achieved in the coal industry
of Ukraine after implementing the thesis results. Key words: chemical current sources, mine electrical equipment,
explosion protection, transient processes, intrinsically safe, voltage, socioeconomic effect
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