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INFLUENCE OF OXYGEN CONCENTRATION ON GAS-SATURATED COAL
CHEMISORPTION KINETICS

Heasb. Pa3paboTars aHanUTUYECKUH METOJl MOCTPOEHHS] KNHETHMUYECKUX KPUBBIX aJCcOpOLUM
U XMMHUYECKOTO pEarupoBaHMsl KUCIOPOJA Pa3sHOM KOHLEHTpAlUU C Ta30HACBIIEHHBIMU YIVIAMHU
Ha OCHOBE paHee MPOBEACHHBIX KCIIEPUMEHTOB Ul IPENOTBPALLEHUS CAMOHAIPEBAHUS YTJIA.

Metoabl. TeopeTnueckue HCCIEIOBAHUS  HEU30TEPMUYECKOM  afcopOIUM  BEUIECTB
MHUKPOIIOPUCTBIMHU ~ aJICOPOEHTAaMM HAa OCHOBE YPAaBHEHUS MOHOMOJIEKYJSIPHOM aacopOuuu
Jlenrmiopa M MareMaTM4ecKOe  MOJEIMPOBAHUME OTOr0  Ipouecca ¢  KCIOJIb30BaHUEM
HKCHEPUMEHTAIbHBIX JAHHBIX, XpPOMATOrpahUUECKH METO/.

PesyabTaTsl. [IpeanoxkeH MeTo MOCTPOCHUS! KUHETHUECKUX KPUBBIX a1COPOIIMU KHCIOPOIa
pa3IMYHON KOHLICHTPALlMM Ta30HACHILEHHBIMM yriasiMu. Ha mpumepe yriigs BBICOKOW CTEIECHM
MeTamMop(pu3Ma  yCTAaHOBJIEHAa  3aBHCHUMOCTb  KOJHMYECTBA  KHCJIOPOJA,  IOTJIOMIEHHOTO
Y BCTYIHBILEr0 B XUMHUYECKYIO PEAKIINIO, OT €ro KOHIEHTPALUU B aJICOPOTUBE.

Hayuynas HoBHM3HA. BriepBble NpEIIOKEH aHAIUTUYECKUM METOJ OIpPENCIICHUS KUHETHKU
azcopOLMK KHUCIOPOAA YIISIMM INPU HUX HHU3KOTEMIIEPAaTYpPHOM OKMCJIEHHU C YYETOM pa3HOU
KOHLICHTPALlUXA OKHUCIIUTENS B IIAXTHOM BO3JyX€.

IIpakTH4eckoe 3HaYeHHue. Omnpenenenne KOHLEHTPALUN a1copOMPOBAHHOTO
U [IPOPEAarupoBaBIIETO € YIiIeM KUCIOPOAA MO3BOJIUT OLEHUTh KOJIUYECTBO BBIACIIIEMOU IIPU OTOM
TEIUIOTHI U KOHTPOJIMPOBATh TEMIIEPATYPY CAMOHArPEBAHUS TBEPAOIO TOILIUBA.

KniwueBble cn0Ba: adcopbyus;, Xxumuueckas peaxkyus; KOHYEHMpayus, memnepamypa;
HU3KOmMeMnepamypHoe OKucieHue; y2ob.

Purpose. To develop an analytical method for plotting the kinetic curves of adsorption and
chemical reaction of various concentrations of oxygen with gas-saturated coal based on
the previously conducted experiments for preventing the spontaneous heating of coal.

Methods. Theoretical studies of non-isothermal adsorption of substances by microporous
adsorbents based on the Langmuir monomolecular adsorption equation, the mathematical modeling
of this process applying the experimental data as well as the chromatography.

Results. The method for plotting the kinetic curves of adsorption of various concentrations
of oxygen by the gas-saturated coal has been proposed. Using the coal of a high degree
of metamorphism as an example the dependence between the amount of oxygen absorbed and
entered into the chemical reaction and its concentration in the adsorptive has been established.

Scientific novelty. The novel analytical method for determination of the kinetics of oxygen
adsorption by coal during its low-temperature oxidation has been proposed factoring in the different
concentrations of the oxidizing agent in the mine air.



Practical value. The determination of the concentration of oxygen adsorbed and reacted with
coal will make it possible to estimate the amount of heat released during it and to control
the temperature of spontaneous heating of the solid fuel.

Keywords: adsorption, chemical reaction; concentration, temperature; low-temperature
oxidation, coal.
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MINING SYSTEMS AND VENTILATION SCHEMES OF WORKING AREAS DURING
EXTRACTION OF OUTBURST-PRONE SEAMS

ean. Bei6op cucrem pa3pabOTKH B CXEM MPOBETPUBAHUS MTPH OTPAOOTKE BHIOPOCOOTIACHBIX
TUTACTOB JJIsl CHYDKEHHSI Ta30BbIICTICHNS HA BHIEMOYHBIX YYacTKax IIaxT.

Metoanl. cronb30Bad aHATUTHUECKUN METOJI YICCIIETOBAHHUS.

Pe3yabTaThl. YCTAaHOBIICHO, YTO HAa 0E30MACHOCTH BEIEHUS TOPHBIX PadOT mpu OoTpaboTKe
BBIOPOCOOTIACHBIX TUIACTOB, KOJMYECTBO M HMHTEHCHBHOCTh BHE3AITHBIX BBIOPOCOB BIHSIOT
TOPHOTEXHHUYECKUE (DAKTOPHI, CIOXKHBIE TOPHO-TEOJIOTMYECKHE YCIOBUS U CHUCTEMBI pa3pabdOTKU
BBIEMOYHBIX Y4YacTKOB. OXapakTepU30BaHbl OCHOBHBIC TpPEOOBaHMS K CXEMaM IPOBETPHBAHUS
YUYacCTKOB IIPU pa3pabOTKe ra3000MIbHBIX BHIOPOCOONACHBIX TIACTOB.

Hayunasi HoBu3Ha. Hay4Ho 000CHOBaHO NMPHMEHEHHE MPOTPECCUBHBIX CHCTEM pa3pabOTKH
U CXEM NPOBETPUBAHMS BHIEMOYHBIX YYaCTKOB IIAXT MPHU OTPaOOTKE BHIOPOCOOMACHBIX YIOJIBHBIX
TUTACTOB C 000COOJICHHBIM pa30aBICHHEM BPEAHOCTEH 10 HCTOYHHKAM WX BBIICICHHS U HATMIHEM
JBYX TOPHBIX BBIPa0OTOK CO CBEXEH CTpyel BO3/yXa, NPUMBIKAIOIIUX K OYHCTHOMY 32000, IS
oOecriedeHrs: OE30MACHOCTH W CO3JaHHsT KOM(MOPTHBIX YCIOBHU Tpyla IIAXTEPOB, MOBBIIICHUS
MaKCHUMaJbHOW Harpy3Kd Ha OYHCTHOM 3a00# 1O ra3oBoMy (axkTopy, UCKIIOYEHHUs 0O0pa3oBaHUs
MECTHBIX M CIJIOCBBIX CKOIUICHWH METaHa Ha COIpPSDKEHHH 32005 ¢ BEHTWISIIMOHHBIM IITPEKOM
U B HEM, CHWKEHHUS T'a3000MIIBHOCTH U TEMIIepaTyphbl BO3yXa B JIaBe.

IIpakTyeckasi 3HAYMMOCTb. Pa3pabOTaHbl CXEMbI BBIEMOYHBIX YYAaCTKOB C pPa3INYHBIMH
cucTeMaMu pa3pabOTKH, CXeMaMH MpPOBETPUBAHUS, 30HAMH BBHIOPOCOB M O€30MAaCHBIMH 30HAMH.
OOOCHOBaHO, YTO TPSIMOTOYHBIC CXEMBl TMPOBETPUBAHHS C TONAYEH K JIaBE CBEXKErO BO3IyXa
10 TOPHBIM BBIPa0OTKaM, 00ECIEYMBAIOIIME J1BA 3aACHBIX BBIXO/A JIOJEH B BBIPAOOTKU CO CBEXKEH
CTpyel BO3[yXa W3 30HBI BbIOpOCa M MOJIHOE 000COOJCHHOE pa30aBiIeHHE BpemHOCTEH (Ta3, IbUIb,
Tero), — Haubosee Oe3omacHble W S(PQPEKTUBHBIC, YTO PEKOMEHIOBAHO YUUTHIBaTh B IIpolecce
MPOEKTHPOBAHUS HOBBIX TOJICH, OJIOKOB M BHIEMOYHBIX YUaCTKOB.

KiroueBble ¢j10Ba: y2onbHas wWaxma,; bleMOUHbIL Y4ACMOK, CUCTeMbl pa3pabomKu, cxemvl
npo8emMpUBAHUS, 8bIOPOCOONACHbIE NAACMbL Vs, 6€30NACHOCb WAXMEPOB.



Purpose. Selection of mining systems and ventilation schemes during extraction
of the outburst-prone seams for reducing the gas emission at the working areas of mines.

Methods. The analytical method of investigation has been applied.

Results. It has been determined that during the extraction of the outburst-prone seams
the safety of mining operations, the rate and intensity of sudden outbursts are affected by the mining
engineering factors, the complex mining and geological conditions and mining systems
of the working areas. The basic requirements to the ventilation schemes of the areas during
extraction of the gas-saturated outburst-prone seams have been characterized.

Scientific novelty. The application of progressive mining systems and ventilation schemes
of the mining areas during the extraction of outburst-prone coal seams with separated dilution
of contaminants according to the sources of their emission and the presence of two working areas
adjacent to the breakage face containing the fresh air stream has been scientifically grounded in
order to provide the safety and to create the comfortable work conditions for miners, to elevate the
maximum load of the breakage face by the gas factor, to exclude the formation of local and layer
methane accumulations at the roadheads of face and airway and inside of it, to reduce the gas
content and air temperature in the face.

Practical value. The schematic diagrams of working areas with various mining systrems,
ventilation schemes, outburst areas and safe zones have been developed. It has been substantiated
that the draw-through ventilation schemes with fresh air feeding to the face through the mining
areas providing two means of egress for people out of the outburst zone to the working areas with
fresh air stream as well as fully separated dilution of contaminants (gas, dust, heat) are the most safe
and effective ones which is recommended to take into acocunt in designing the new fields, blocks
and working areas.

Keywords: coal mine; working area; extraction systems, ventilation schemes; outburst-prone
coal seams; safety of miners.
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METHOD OF DETERMINATION OF COAL SEAM SPONTANEOUS HEATING PERIOD

Heab. YcTaHOBIEHHE KOJMYECTBEHHBIX 3aKOHOMEPHOCTEW BIMSHUS MAacCONEPEHOCa
KHCJIOPOJIa M TEIUIONEPEIayd BO BMEILAIOIIME IMMOPOJbl Ha KMHETHKY TEMIIEPATypHOrO pexXuma
YTOJIBHOTO TTACTa U CIIOCOOHOCTH €r0 K CAMOBO3TOPAHUIO JIJISl TIOBBIIIICHUS JOCTOBEPHOCTHU OLICHKH
[10KapOONacHOCTH YIOJIbHOTO IJ1acTa.

Metoapbl. Vcrnonp30BaHbl METOABl (PU3NYECKOTO M MATEMATHUYECKOTO MOJACITUPOBAHUS,
COBPEMEHHBIE METOJbl ACUMOTOTHYECKOTO M YHCIEHHOIO aHaju3a YPaBHEHWHW B YaCTHBIX
MPOU3BOJIHBIX, OMHCHIBAIOIINE TEIUIO- M MAacCOIEPEHOC B TOPHBIX BHIPAOOTKAaX, MPOBOJUIIHCH
a/JieKBaTHbIe (PU3WYECKUE IKCIIEPUMEHTHl Ha CTaHJAPTHOM TEIUIO(QU3MYECKOM 00OPYIOBaHHUM MJIS
YCTaHOBJICHUS YCIIOBUI 3apOKICHHS U PA3BUTHSI OYaroB CAaMOBO3TOPaHMUSL.

Pesyabrarsl. [lonydyeH KpuTepuil CaMOBO3TOpaHMSI YIrOJIBHOTO IIJIACTa, YCTAHOBJIIEH €ro
MHKYOAIIMOHHBIN TIEPUO/L.

Hayuynass HoBu3Ha. OOOCHOBaH HOBBIH KpHUTEpPUH CaMOBO3TOPAaHUS, YYHUTHIBAIOLIHIA
B KOJJMYECTBEHHOM BHJIE TEIUIOOTAAUy W3 YISl BO BMEMIAIONIWE MOPOMABI, CKOPOCTH COpOIHH



KHCIIOpOJIa yTJeM, TOJIINHY YTOJBHBIX CJIOEB B IUIACTE, MYCTOTHOCTh YIJIA U JIOKAJbHYIO
KOHIEHTPALIMIO KKCIOPO/Ia HA €ro MOBEPXHOCTH.

IIpakTnyeckas 3HayuMocThb. PazpaboTana MeTonrKa MPOrHO3a BPEMEHU CAaMOHArpeBaHUs
Y CAMOBO3TOpPaHUsl YTOJBHBIX MAacCHBOB pA3HON CTEMEHW HAPYIMIEHHOCTH [JIS TIOBBIIICHHS
JOCTOBEPHOCTH OIEHKH CKJIOHHOCTH K CAMOBO3TOPAHUIO YTJISL.

KuroueBble ciioBa: yeons, koagpuyuenm menioomoayu, meniogou nOmMox, memnepamypa,
Meni0emMKOCb, CAMOB0320PaHUe.

Purpose. Determination of quantitative regularities of dependence of the influence of oxygen
mass and heat transfer into adjacent rocks on the temperature mode kinetics of a coal seam and its
spontaneous combustion ability in order to improve the reliability of coal seam fire hazard
assessment.

Methods. The methods of physical and mathematical modeling have been applied as well as
the present-day techniques of asymptotic and numerical analysis of equations in partial derivatives
describing heat and mass transfer in mine workings; the adequate physical experiments have been
conducted on the conventional thermophysical equipment have been conducted in order
to determine the conditions for inception and development of spontaneous combustion points
of origin.

Results. The criterion of spontaneous combustion of coal seam has been obtained, its
incubation period has been determined.

Scientific novelty. The new criterion of spontaneous combustion has been substantiated
taking into account the quantitative heat transfer from coal into adjacent rocks, the rate of oxygen
sorption by coal, the width of coal layers in the strata, cavitation of coal and local concentration of
oxygen on its surface.

Practical value. The technique for predicting the period of spontaneous heating and
combustion of coal massifs with different degree of tectonic decomposition has been developed
in order to improve the reliability of assessment of coal propensity to spontaneous combustion.

Keywords: coal; heat transfer coefficient; heat flow; temperature; heat capacity,
spontaneous combustion.
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DEPENDENCE OF COAL DUST COMBUSTION TEMPERATURE ON VOLATILE
SUBSTANCES EMISSION

Heab. YcraHoBiIeHHE 3aBUCUMOCTH TEMIIEPATYpPhl BOCIUIAMEHEHHS YTOJIBHOM MbUIA Pa3HOU
CTeTIeHM MeTamMopdu3Ma OT BBIXOJAa JIETYYMX BEIIECTB C MOBEPXHOCTH YacTUI] YIJIs
Y Ta30KMHETUYECKUX (PaKTOPOB JJIs MOBBIIEHUS OKApHOW O€30I1aCHOCTH BEACHUS TOPHBIX padoT.

Metoabl. DKCrIEpUMEHTaIbHBIE UCCIIEOBAHNS CTEIIEHU BOCINIAMEHEHUS YACTUL] ITbUIH YTJIS.

Pesyabrarbl. [IpoBeneHHBIE HUCCIIENOBAHMS IO3BOJIMJIM  YCTAHOBUTH  3aBHCHMOCTH
TeMIIepaTypbl BOCIJIAMEHEHHUS! YrOJbHOW IBUTM PAa3IUYHOM CTereHH MeTaMmoppu3Ma OT BBIXOZA
JIETY4YMX BEUIECTB U OT Pa3MEPOB YaCTHII ITBUIH.

Hayuynasi HoBu3HA. BrepBble a1 pa3inyHbIX (pakiuil YroibHOM MNBUIM ONpEAesICHBI
IIOJINHOMMAJIBHBIE 3aBUCHUMOCTH €€ TEMIIEpaTypbl BOCIUIAMEHEHHUs OT BBIXOJA JIETYYHMX BEILECTB,
KOTOpbIE€  IIOKa3bIBAlOT  CYIIECTBEHHOE  BIUSHUE  HAHOYACTHMI]  YrOJIbHOM  IBUIM  HaA
I10’KapPOB3PBIBOOIIACHOCTb.

IIpakTnyeckass 3Ha4YUMOCTb. IlolydeHHbIE 3aBUCHUMOCTM IO3BOJISIOT  3HAUYUTEIBHO
YIIYYIIUTh OLIEHKY IT0’KapOB3PBIBOONIACHBIX CBOMCTB HAHOYACTHUI[ YTOJBHOM MBUIA Pa3IMYHOU
CTeNeH! MeTaMop(u3Ma U OkKapHYI0 0€30MaCHOCTh BEACHHS TOPHBIX Pa0OoT.

KiroueBble  ciaoBa:  Hanouacmuya;  y2OnbHAs — Nbllb,  NOACAPOE3PbIEOONACHOCL,
memnepamypa 60CHIAMeHeHUsl;, MeMNepamypa camo8oCHIAMEHEHUs; BbIX00 JeMmyyux eeujecms.

Purpose. Determination of dependence between the dust of different metamorphic grade coal
combustion temperature and the volatile substances emission from the surface of coal particles and
gas-kinetic factors in order to improve the fire safety of conducted mining works.

Methods. Experimental investigations of the degree of coal dust particles combustion on its
grade of metamorphism and fractional dimension of dust particles.

Results. The dependences of the temperature of coal dust of different metamorphic grades on
the volatile substances emission and coal dust dimensions have been established.

Scientific novelty. The novel polynomial dependences of the combustion temperature from
the volatile substances emission have been established for the different fractions of coal dust;
the dependences show the significant effect of the nanoparticles on fire and explosion hazard
of the coal dust.

Practical value. The established dependences of the combustion temperature of the coal dust
particles allow improving the precision of estimation of the fire and explosion hazardous
characteristics of the nanoparticles of coal dust of different metamorphic grades and the fire safety
of conducting the mining works.

Keywords: nanoparticle; coal dust; fire and explosion hazard; combustion temperature;
spontaneous combustion temperature; volatile substances emission.
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CALCULATION OF DEPENDABILITY AND FIRE SAFETY OF STRUCTURALLY
COMPLEX RESTORABLE IN PROCESS OF OPERATION SYSTEMS

Heab. Pa3paborarh MeTON OLIEHKM HAJEKHOCTH M M0XXapoOe30MacHOCTH CTPYKTYpPHO-
CIIO)KHBIX ~ BOCCTaHAaBJIMBAEMbIX B TMPOIECCE OKCIUTyaTalldd CHUCTEM  3JIEKTPOCHAOKeHUs
norpeduTeneil 3JIEeKTPUUYECKOM HHEPruH, OJIEMEHTHl KOTOPBIX MOTYT HaXOAMWThCS B Tpex
HECOBMECTHBIX COCTOSTHUSIX.

Metoabl. Vcronb30BaH HOBBIM CIMOCOO MPeoOpa3oBaHUS JIOTHYECKOTO «TPEYTOTbHUKA
B DKBUBAJICHTHYIO 110 HAJIEKHOCTHU JIOTUYECKYIO «3BE3y» M TpaHCc(OpMalMK €€ B SKBUBAJICHTHBIH
10 HAaJIE)KHOCTHU «TPEYTOJIbHUKY» JJIsl IPUBENICHUS CII0KHBIX 110 CTPYKTYpPE CXEM 3aMELIEHUSI CUCTEM
ANEKTPOCHAOKEHUS K OTHOMY SKBUBAJICHTHOMY 110 Ha/IEXKHOCTHU DJIEMEHTY.

Pe3yabTaThl. Pa3paboTan WHXEHEPHBIM METOJ MpPeoOpa3oBaHUsS CIOKHOW IO CTPYKType
CXEMbI 3aMEIICHHs] CUCTEM AJIEKTPOCHAOKEHUSI OTpedUTese 3MEeKTPUUECKON IHEPTUH K OJHOMY
SKBHUBAJIEHTHOMY I10 HAJEKHOCTH JIEMEHTY, YTO MO3BOJUT B JalbHEHIIEM OIICHUTh HaIEKHOCTh U
M0kapo0e30MacHOCTh Y3JI0B Harpy3KH, UCIHOJIb3Ys U3BECTHbIE (HOPMYJIBI.

Hayunasi noBu3Ha. Vcnonp3yst pa3paboTaHHBINA CIOCO0 MpeoOpa3oBaHus («TPEYTrOJbHUK —
3Be37]a» W «3Be3lla — TPEYTOJbHUK») MJS CIOXKHBIX IO CTPYKTYype CXEM 3aMELIEHUs CHUCTEM
ANEKTPOCHAOKEHUST MOTpeOUTENeil JIEKTPUUECKOW SHEPruu, NPEICTaBISIETCS BO3MOMXHBIM
MOJIyYUTh HOBBIE AHAIMTUYECKHUE 3aBHCHUMOCTH, KOTOpPbIE XapaKTepU3YIOT HAJEKHOCTb H
M0kap00e30MacHOCTh Y3JI0B Harpy3KHu.

IIpakTuyeckas 3HAYUMOCTD. [[0TydeH MPOCTON B UCMOJb30BAHUN UHXEHEPHBIN METOT 1JIs
OLICHKH HAaJIeKHOCTU M MO0XKapoOe30MacHOCTH Y3J0B HArpy3KHM CHCTEMBI 3JIEKTPOCHAOKEHUs
noTpeduTeneit 3MeKTPUIEeCKOi YIHEPTUH, ITPH YCIOBUHU, YTO KaX/IbIil €€ 2JIEMEHT MOKET HaXOAUThCS
B TPEX HECOBMECTHBIX COCTOSTHUSX.

KiroueBble cji0Ba: cinojicHas no  cmpykmype — cxema  3aMewjeHusi;, HAOeHCHOCMb,
noscapobesonacHocms,  y3eln Ha2py3Ku;, oOpul8 yenu; KOpOmMKoe 3aMblKaHue, OmKd3 8
cpabamviearuu.

Purpose. To develop a method for assessment of dependability and fire safety of structurally
complex restorable in operation systems supplying power to the electrical power consumers, the
elements of these systems may operate in three incompatible states.

Methods. The novel method of transforming the logical “triangle” into equally reliable
logical “star” and turning it into equally reliable “triangle” in order to reduce the structurally
complex circuits substituting the systems of power supply to one equally reliable element.

Results. The engineering method for transforming the structurally complex circuit
substituting the systems of power supply to electrical power consumers into one equally reliable
element which will make it possible to further assess the dependability and fire safety of load nodes
applying the known formula.

Scientific novelty. Applying the developed method (“triangle — star” and “star — triangle”) for
transforming structurally complex circuits substituting the systems of power supply to electrical
power consumers it turns out to be possible to derive new analytical dependences which
characterize the dependability and fire safety of the load nodes.

Practical novelty. The simple and user friendly engineering method has been composed for
assessing the dependability and fire safety of the load nodes of the system for power supply to
electrical power consumers under condition that every single element of this system may operate in
three incompatible states.



Keywords: structurally complex substitution system, dependability; fire safety; load node;
open-circuit fault; short circuit;, miss operation.
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MODERN REQUIREMENTS FOR MINE CHANGE-OVER STATIONS

Hean. MccnenoBanue BO3MOXXHOCTH YCOBEPIICHCTBOBAHUS MHOTOCTYNEHYATOM CHUCTEMBbI
9BaKyallMl C WCIOJIb30BAaHWEM ITYHKTOB TIEPEKIIOUEHUS B CaMOCMacaTeNId JJisi TTOBBIIICHUS
0€30MMacCHOCTH MOA3EMHBIX padOT Ha TOPHOAOOBIBAIOIINX MPEATPUSTHUSX.

MeToabl. AHAIUTUYECKUE METObl MCCIEAOBAHUN CYIIECTBYIOIINUX CPEACTB KOJIJIEKTUBHOU
3alUThl, NPUMEHSEMbIX MPU MHOTOCTYNEHYATOM CHUCTEME 3BaKyallMd IMOJ3€MHOT0 IepcoHaja
TOPHOAO0OBIBAIOIINX TPEITPUATHH.

Pe3yabTarbl. YCTaHOBIIEHBI MPEUMYIIECTBA U HEJOCTAaTKU CYILIECTBYIOIIUX CPEACTB
KOJUICKTUBHOW 3aIllMThl, HCIOJIB3YEMBIX Ha JTalax MHOTOCTYNEHYATOW CHCTEMBbl SBaKyarluu
IaXTEPOB C aBAPUIHOTO yyacTKa.

Hayunasi HoBu3Ha. PaccMOTpeHO (yHKIIMOHMPOBAHNE COBPEMEHHBIX CHCTEM CaMOCIIaCCHUS
U CPEICTB KOJUIEKTUBHOM 3alllUThl TMOJ3EMHOr0 TepcoHajga C TMO3ULIUNA TEOpPHUH MacCOBOIO
00CTy)KMBaHUS.

IlpakTHyeckasi 3HAYUMOCTb. DBBINMOJHEHHBIE WCCIEIOBAHUS MO3BOJUIM  OMNPEIETUTH
HaIpaBJICHUsT COBEPIICHCTBOBAHMS CPEIACTB KOJUICKTHBHON 3alllUTBl M CHUCTEM CaMOCITACCHHS
IaXTEPOB.

KioueBble cioBa: oOwixamenvHblli annapam, WAXMHBIL CAMOCHACAmensb, Cpeocmeo
KOJLIeKMUBHOU 3AWUumvl OpP2aHO8 ObIXAHUS, MHO2OCMYNeHYamdas Cucmemda 38aKyayuu;, NyHKmM
nepexitoueHUs 8 pe3epeHble CAMOCNACAmMeNU, I8AKYAYUOHHBLIL MAPUUPYM.

Purpose. Investigation of a possibility to improve multistage evacuation system utilizing the
mine reserve self-rescuers change-over stations in order to increase the safety of underground works
at the mining enterprises.

Methods. Analytical methods of investigations of the current collective protection equipment
utilized in the multistage evacuation system for the underground personnel of the mining
enterprises.

Results. The advantages and disadvantages of the existing collective protection equipment
utilized at the stages of multistage evacuation of the miners from the accident area have been
established.



Scientific novelty. The functioning of the modern self-rescue systems and collective
protection equipment of the underground personnel has been considered from the perspective of the
queuing theory.

Practical value. The conducted investigations have permitted to define the directions for
improvement of the collective protection equipment and the miners’ self-rescue systems.

Keywords: breathing apparatus, mine self-rescuer; respiratory collective protection
equipment; multistage evacuation system, mine reserve self-rescuers change-over station,
evacuation route.
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OCCUPATIONAL RISK OF EMERCOM RESCUER. INFLUENCE OF MEDICAL AND
PSYCHOLOGICAL FACTORS OF READINESS AND ADAPTATION TO RISK

Heab. AHanu3 W OlLEHKa MPOOJIeMbl JIMYHOCTHOW TOTOBHOCTH K PHUCKY cmacarens MYC,
KOTOpas B JJaHHOW paboTe paccMaTpuBaeTcsl Kak 0a30BbI (DyHKIIMOHANBHBIM MAaTTEPH B CUCTEME
€AMHOT0  MHTEJUIEKTYaJbHO-JIMYHOCTHOTO  NOTEHIMaJa  4YeJlIOBEeKa,  JUIsl  TOBBILICHUS
CTPECCOYCTOMUMBOCTH B 3KCTPEMAIIBHBIX YPE3BBIYAIHBIX CUTYyaIIUIX.

Mertoabl. DKcriepuMeHTaIbHble U HTHPOPMAIIMOHHO-AHATTUTUYECKHUE UCCIIeIOBAHUS.

PesyabtaTrbl.  OOGOCHOBaHBI ~ METOJMYECKHME  TMOAXOAbl M KPUTEPUU  OLCHKH
IICHXOCOMAaTHUYECKOTO COCTOSIHMSI ~CHacaTesei, IO3BOJISIIONIUME IOANEPKUBATh ONTUMAJIbHBIN
YpOBEHb aJanTallii OpraHW3Ma IIPU BEJIECHUU aBApUITHO-CIACATEIBHBIX M APYTUX HEOTJIOKHBIX
paboT B YCIOBUSIX YpE3BBIYAHHBIX CUTYAIUH.

Hayuynass HoBu3Ha. BrepBsle 000CHOBaHBI M  TNPEAJIOKEHBI METOIBI  OLCHKH
MICUXOCOMATUYECKOTO  COCTOSIHMSI ~ cliacaTesield, MO3BOJIAIOIINE MOBBICUTH  3(PHEKTUBHOCTD
npoeCCUOHATBHBIX JIEMCTBUH B YCIOBHSX cIab0 MPOTHO3UPYEMOW M YacTO HEYIpaBlisieMOn
CUTYyalluH, a TaK)KE CHU3UTh PUCK Pa3BUTHS Y HUX KaK CHUHJpOMa MPo(ecCHOHAIBHOTO BHITOPAHHUS,
TaK U ICUXOCOMATUYECKUX PACCTPOMCTB.

IIpakTnyeckas 3HauMMoOCTb. VccrnenoBanHble cUCTEMHBIE (ICHXOCOMATHUECKUE) TOIXO b
K olleHKe rotoBHOcTH cracatenss MUC k npodeccHoHanbHOMY PHUCKY IO3BOJIAT B YCIOBHUSX
TaKTUYECKOM HEeOoNpeAeNeHHOCTH BbIOpaTh ONTHUMAalIbHbIE pELICHHsS, OCHOBaHHbIE Ha OarnaHce
NICUXUYECKUX U (PU3NOTOTHUECKUX (DYHKIIMIA OpraHu3Ma.

KuroueBbie cioBa: cnacameiu MUC; upessviuatinble cumyayuu; npogeccuoHaivHovle
PUCKU, Ncuxono2uyecKue akmopul pucka, aoanmayusi.

Purpose. Analysis and estimation of a problem of EMERCOM rescuer’s personal readiness
to the risk which is considered in this research as a basic functional pattern within the system of
unified intellectual and personal human potential in order to improve the stress tolerance in extreme
emergency situations.

Methods. Experimental and informational and analytical investigations.

Results. There have been the methodological approaches and estimation criteria of the
rescuers’ psychosomatic state substantiated making it possible to sustain an optimal level of



organism adaptation during carrying out the emergency rescue and other urgent operations in
conditions of emergency situations.

Scientific novelty. For the first time ever the methods for assessment of rescuers’
psychosomatic state have been substantiated and proposed making it possible to improve the
effectiveness of professional actions in conditions of hard-to-predict and often uncontrollable
situation as well as to reduce the risk of development a syndrome of professional burnout and
psychosomatic disorders of the rescuers.

Practical value. The investigated system (psychosomatic) approaches to the evaluation of
EMERCOM rescuer’s readiness to the risk will permit to choose the optimal solutions based on the
balance of psychic and physiological functions of the body.

Keywords: EMERCOM rescuers, emergency situations, occupational risks, psychological
risk factors,; adaptation.
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SUBSTANTIATION OF CALCULATION OF REQUIRED NUMBER OF FIRE-AND-
RESCUE SUBDIVISIONS ACCORDING TO ARRIVAL TIME

Heab. OGocHOBaHHE HEOOXOAMMOTO KOJIMYECTBA IOKAPHO-CIIACATEIbHBIX IOJpa3IeIICHUM
MUC, ompeneneHune pacyeTHBIX 30H OOCIY)KMBAaHUS W MECT JUCIOKAIMH s oOecreyeHHs
JUKBUJAIUY TI0KAPOB C HAUMEHBIIUMHU MTOTEPSIMHU.

MeTtoanka. AHaTUTHYECKHE UCCIEI0BAaHUS MOJENIEH pacueToB HEOOXOIUMOI0 KOJIHUYECTBA
[I0’KapHO-CIacaTeIbHbIX Noapa3aeneHuil, npumensemsix B Poccun, CIHA, ®pannuu u JJHP.

Pe3yabTaThl. PaccMOTpeHBI CyIIECTBYIONIME MOJENN pacueTa HEoOXOIUMOro KOJIUYECTBa
MI0’KapHO-CIacaTelbHbIX — NojapasfesneHuil. IIpoaHanu3mpoBaHbl HOPMATHUBHBIE — IOKA3aTENH,
UCTOJNb3yeMbIe  JUIA  ONpEIeNeHHs HEoOXOOUMOIro  KOJMYEeCTBAa  IOYKAapHO-CIACcATEIbHbIX
nozapasaenenuid. Pa3paborana Monenb mpoliecca OMpelneieHus HEeoOXOIUMOro KOJUYeCTBa
MOKapHO-CHacaTeNbHBIX  IoApaszjieneHuid.  PaccMoTpeHa  mepcrnekTMBa — MCMOJIb30BAHMS
OECIUIIOTHBIX JIeTaTeIbHBIX alapaToB B OpraHU3aluu TYLICHHS TOXKapOB.

Hayunas noBu3Ha. OmpezeneHbl OCHOBHBIE TMOJOXKEHUS M TpeOOBaHHS K OOOCHOBaHUIO
HE0OXOIMMOTr0 KOJIMYECTBA MOKAapHO-CIIacaTeNIbHbIX MojapasaeneHuil. MccienoBana BO3MOXKHOCTb
MpPUMEHEHUs] OECHUIOTHBIX JIETAaTeNbHBIX amMapaToB [Js CHW)KEHHMS BPEMEHU MpPHUOBITHS K
00BEKTaM 3alUThl HAa TEPPUTOPUH CEITHCKONH MECTHOCTH.

IlpakTHyeckasi 3HAYMMOCTb. [IpuMeHeHHe pa3pabOTaHHON KOHIENTYaTbHOW MOAEIH
pacueToB HEOOXOJUMOr0 KOJMYECTBA IMOKAapHO-CHACATEIbHBIX MMOAPA3JEICHUNA IO3BOJSET
MOTY4YuTh Tpaduaeckoe n300paKeHNEe PacCUeTHBIX 30H OOCTY)KUBAHHMS.

KuroueBble ciioBa: noowcap, 8pems npubvimus, NodcapHo-cnacamenvbHoe noopasoeieHue;
CKOPOCMb O8UICEHUS; NOHCAPHBI ABMOMOOUNL; KpUumepuu 00pa3o8aHusl.



Purpose. Substantiation of the required number of fire-and-rescue subdivisions of
EMERCOM, determination of estimated areas of responsibility and deployment sites for ensuring
the elimination of a fire with minimal casualties.

Methods. Analytical investigations of models applied in Russia, the USA, France and the
DPR for calculating the required number of fire-and-rescue subdivisions.

Results. The existing models for calculating the required number of fire-and-rescue
subdivisions have been considered. The normative indicators used to determine the required number
of fire-and-rescue subdivisions have been analyzed. A model of the process for determining the
required number of fire-and-rescue subdivisions has been developed. The prospect of using
unmanned aerial vehicles in the organization of fire extinguishing has been considered.

Scientific novelty. The main regulations and requirements for determining the required
number of fire-and-rescue subdivisions have been defined. The possibility of using unmanned aerial
vehicles to reduce the time of arrival to the objects of protection in rural areas has been investigated.

Practical value. The application of developed conceptual model of calculations of the
required number of fire-and-rescue subdivisions permits to obtain the graphic presentation of the
estimated areas of responsibility.

Keywords: fire; arrival time; fire-and-rescue subdivision, driving speed; fire-fighting
appliance; criteria of formation.
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SUBSTANTIATION FOR SELECTION A SET OF MINE-RESCUE ENGINEER
EQUIPMENT EXEMPLIFIED BY WATER DRAFTING TOOLS

Heasb. OO6ocHOBaTH BHIOOP HOMEHKIATYpBl CpeACTB 3abopa BOABI U3 IOXKapHO-
OPOCHTEJIFHOTO TpyOONpoBOAa it MOBBIIIEHUS 3()()EKTUBHOCTH BEIEHHS TOPHOCIACATEIBHBIX
pa0or.

MeTtoabl. IHpopManmoHHBIE U PaCUCTHO-aHATTUTHIECKUE UCCIICIOBAHUSL.

Pe3yabTaThl. MeTO10M aHaNM3a HepapXuii BBIMOJIHEHO PAHKUPOBAHUE CPEICTB 3a00pa BOJIBI
[0 IPUOPHUTETHOCTH. PacyeThl MOJHOCTBIO MOATBEPXKAAIOTCS PE3yNbTaTaMH paHee MPOBEICHHOM
HAYYHO-HMCCIIEI0BATEIbCKON PabOTHI.

Hayunasi HoBu3HAa. BriepBbie MpoBeICHO paH)KUPOBAHUE CPEICTB 3a00pa BOBI U3 TOXKAPHO-
OpPOCUTENBFHOTO TPYOOIIPOBOIa METOIOM aHAIN3a UEPAPXUIl 32 CUET CTPYKTYPHUPOBAHHUS MTPOOIIEMBI
10 TUIY LEeNb — KPUTEPUHN — aJbTEPHATHBEI, BHITIOJHEHBI YHCICHHBIE PACUYETHl IO ONPEACICHHIO
IPUOPUTETHOCTH.

IIpakTHYeckasi 3HAYUMOCTb. [10TOKUTENBHBIE PE3YIbTAaThl PAHKUPOBAHUS CPEACTB 3a00pa
BOJbI U3 TOXAPHO-OPOCUTEIBHOIO TPYOOINpPOBOJA IMO3BOJISIOT PEKOMEHIOBATh METOJ aHAJIM3a
uepapxuil A OIpeesieHns HOMEHKIJIATYphl CPEJCTB MEXaHH3allMU T'OpHOCHAcaTelIbHBIX PadoT,



9YTO TOBBICUT  OIEPATUBHOCTh  Pa3BEPTHIBAHUS TOPHOCHACATENBHBIX  IMOJIPA3/ICICHUN U
3¢ (HEeKTHBHOCTH BEACHHMSI CIIACATEIILHBIX OTepaIuii.

KiroueBble cjioBa: Homenknamypa, memoouka 6vloopa, 20pHOCnAacamenvbHbvie padbomvl;
cpedcmea 3a60pa 800bl, MeMOO AHANU3A UePAPXULL, PAHICUPOBAHULE.

Purpose. To substantiate the selection of the set of tools for water drafting from firefighting-
sprinkler pipeline in order to improve effectiveness of the mine-rescue operations.

Methods. Information and calculation-based analytical investigations.

Results. The categorization of water drafting tools according to their priority has been
completed applying the hierarchy analysis technique. The calculations are completely supported by
the results of the previously conducted scientific research.

Scientific novelty. The novel categorization of the tools of water drafting from firefighting-
sprinkler pipeline has been conducted applying the hierarchy analysis technique and structuring the
objective — criteria — alternatives type of problem, the numerical calculations for determination of
priority have been fulfilled.

Practical value. The positive results of the categorization of the tools for water drafting from
the firefighting-sprinkler pipeline permit to recommend the hierarchy analysis technique for
determining the set of the mine-rescue engineer equipment which will improve efficiency of
deployment of the mine-rescue subdivisions and effectiveness of carrying out the rescue operations.

Keywords: list; selection technique;, mine-rescue works; water drafting tools, hierarchy
analysis technique; categorization.
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KOJINYECTBEHHBIE TAPAMETPbBI BCIITYUUBAHUSA OTHE3AIIIUTHOI'O
MNOKPbITUSA

HA OCHOBE XJIOPOITPEHOBOI'O KAYUYKA
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QUANTITATIVE PARAMETERS OF INTUMESCENCE OF CHLOROPRENE RUBBER-
BASED FLAME-RETARDANT COATING

Hesab. OO0ocHOBaTh NHapaMeTpsl MpOLECCa BCIYYMBAHMUS OrHE3ALIUTHOTO MOKPBITUS JUIS
MoCJeyoIeii OIIEHKH ero OrHe3aluTHON 3()(PEeKTHBHOCTH B YCIOBUSIX HOXKapa.

MeTtoambl. KpaTHOCTh BCIy4HMBaHUS ONpPENENsIN, U3MEpPss IMHEHHbIE pa3Mepbl 00pa3IoB 10
U TIOCJIE BBIJCPKKHU B U30TEPMUUECKUX YCIOBHIX HarpeBaHUs, MOTEPIO0 MACChI — BECOBBIM METOJIOM,
U3MEHEHHE IIJIOTHOCTM M IIOPUCTOCTH KOKCAa — pacuyeTHbIM METOJOM Ha OCHOBaHHMHU
HKCHEPUMEHTAIbHBIX JAHHBIX; MCIOJIB30BAIN TpapUuecKuil MeTox OoOpabOTKHU pPe3yIbTaToB
0JJHO()aKTOPHOTO IKCIIEPUMEHTA.

PesyabTaTsl. MccnenoBano BiausHue temneparypsl B quanaszose 300...950 K Ha nusmeHenue
KpPaTHOCTH BCIIyYHMBaHUS, Macchl, INIOTHOCTU U MOPUCTOCTH KOKCA OTHE3AIUTHOI'O MOKPHITHS Ha
OCHOBE XJIOPOIIPEHOBOro Kaydyka. [loka3zaHO, 4TO HCCleayeMble MapaMeTpbl OMpPEIeNsIoTCs Kak
¢byHkuun temnepatypsl. [IpoaHamu3upoBaH JBYXCTaIUMHBIN MEXaHU3M IpoLEcca BCILyYMBAHUS
OTHE3AIUTHOTO TIOKPBITHSL.



Hayuynasi HoBu3HAa. BriepBbie MOJIydeHBI YMCIICHHBIE 3HAYCHMsI TTapaMETPOB BCITyYHMBAHUS
OIrHE3alIIUTHOT'O HOKpBITI/ISI Ha OCHOBC XHOpOHpeHOBOI‘O Kayqua nu yCTaHOB.HeHBI 3aBUCUMOCTH,
XapaKTEPHU3YIONINE BIUSIHUE TEMIIEPATyphl Ha 3TH IMapaMeTpPhI.

IIpakTHyeckasi 3HaUUMOCTb. OCHOBBIBASICh Ha pPE3yJIbTaTax HMCCIEIOBAHUS, YCTAHOBJICHBI
MaTeMaTUYeCKHEe 3aBUCUMOCTH KPATHOCTH BCIyYMBAHHUS, HW3MEHEHHUS MAacChl, IUIOTHOCTH U
HOpI/ICTOCTI/I KOKCa OTHE3aIlUTHOI'O HOKprTI/ISI oT TeMnepaTprI IJIA UCIIOJIB30BaHHUA B KAUYCCTBEC
OIICHOYHBIX KPHUTEPUEB TPH pa3pabOTKe peHenTypbl W JaNbHEHIIEH ONTUMH3AIMA CBOWCTB
HOKpBITI/Iﬁ IJIA 3alIUThI CTpOI/ITeJ'IBHbIX KOHCprKI_[I/Iﬁ B yC.HOBI/IHX BKCTpeMaJILHbIX TCIIJIOBBIX
BO3JICUCTBUIL.

KuroueBble ci10Ba: 6cnenennblii KOKC, KpamHOCmMb 6CNYYUBAHUS, OCHE3AUUMHOe NOKPbImue;
NJIOMHOCMb, NOPUCTIOCIb, NOMEPSL MACCDHL.

Purpose. To substantiate the parameters of intumescence process of the flame-retardant
coating for further evaluation of its fire-proof effectiveness in conditions of fire.

Methods. The intumescence ratio has been determined by measuring the linear dimensions of
samples before and after exposing them to heating conditions, the mass loss has been measured by
weight method, the changes in density and porosity of coke have been derived by calculation based
in the experimental data; the graphical technique of processing the single factor experiment data.

Results. The temperature influence on the changes in following parameters of the chloroprene
rubber-based flame-retardant coating has been investigated within the range of 300...950 K:
intumescence ratio, mass, density and porosity of coke. It has been demonstrated that the
parameters in question are defined as temperature functions. The two-stage mechanism of the
intumescence process of the flame-retardant coating has been analyzed.

Scientific novelty. The novel numerical values of the parameters of the chloroprene rubber-
based flame-retardant coating have been obtained and the dependences characterizing the
temperature influence on these parameters have been determined.

Practical value. Based on the investigation results the mathematical dependences between
the temperature and the intumescence ratio, the changes in mass and the variations of density and
porosity of coke of the flame-retardant coating have been determined in order to be applied as
evaluation criteria in development of formulae and further optimization of properties of the coatings
for protection of the building constructions in conditions of extreme heat exposure.

Keywords: foamed coke; intumescence ratio; flame-retardant coating; density; porosity,
mass loss.
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TESTING OF METHOD FOR IDENTIFICATION OF COMBUSTIBLE SUBSTANCES
TYPES IN UNDEGROUND FIRES



Heab. Anpobanus merona MACHTU(UKANUYA BHUIOB CTOPAIOIIMX BEHIECTB MPH TOJ3EMHBIX
Mokapax Ha OCHOBE JAHHBIX ra30BOT0 COCTaBa IIAXTHOI'O BO3AyXa JJIsS YCTAHOBJIEHUS PEAIbHBIX
MPUYHUH TOXKapa.

Metoabl. AHanuTUYECKHHA pacdeT mapameTrpa Kp, XapaKTEepHU3YHOLIEro BHUJ CrOPAOIIEro
BemecTBa (yroib, IE€pPeBO, METaH) HA OCHOBAaHWHW [IaHHBIX aHAIN3a Ta30BbIX MPOO MIAXTHOTO
BO31yXa (TMOCTYMaoIIeH U UCXOIALIeH CTpYH BO3yXa) B o4are noxapa.

PesyabTaTsl. Ha ocHOBaHMM JaHHBIX O MPOUCIIEAIIMX MOA3EMHBIX MOXKAapax Ha IIaxTax
Jlonbacca ompeneneH mnapamerp Kp, XapaKTepU3YIOLIMIl BUJ Croparollero BeliecTBa (yroib,
JIEPEBO, METAH) U €r0 COOTBETCTBUE PEAIbHON MPUUYMHE TT0Kapa.

Hayunas noBu3Ha. VneHTudukanus BUAOB CrOpaloOIIUX BelIECTB (yrojb, IE€pPEeBO, METAH)
B oYare MoA3€MHOr0 MoKapa Mo JaHHBIM O Ta30BOM COCTaBE IIAXTHOTO BO3/yXa.

IIpakTnyeckass 3HauMMoOcTh. MeTon uUACHTUPHUKAIMM BUAOB CrOpAIOUIMX BELIECTB
MO3BOJIUT OMEPATUBHO BBIOPATh CIOCOO IUKBHIAIMK MOA3EMHOIO TOXapa | HEOOXOIUMBbIe
TEXHUYECKHUE CPEJICTBA.

KiroueBble ¢€JI0Ba: n003eMHbIL nodcap, yeoib, 0epeso;, Memau, WAXmMHbIU 6030)X,
ceoparoujee geuecmao.

Purpose. Testing of the method for identification of types of combustible substances in
underground fires on the basis of data on gas composition of a mine air in order to determine the
real causes of fire.

Methods. Analytical calculation of the K, parameter which characterizes the type of
combustible substance (coal, wood, methane) based on the data analysis of gas samples taken from
the mine air (incoming and return ventilation stream) in the seat of fire.

Results. Based on the data on the underground fires outbreaks in Donets basin mines the K,
parameter characterizing the combustible substance type (coal, wood, methane) and its
correspondence with the real cause of fire has been determined.

Scientific novelty. The identification of types of combustible substances (coal, wood,
methane) in the seat of the underground fire according to the data on the gas composition of the
mine air.

Practical value. The method for identification of types of combustible substances will permit
to select the technique and required technical means timely for elimination of the underground fire.

Keywords: underground fire; coal; wood,; methane, mine air; combustible substance.
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ENVIRONMENTAL RISK ASSESSMENT DURING LIQUIDATION

AND CONSERVATION OF COAL MINES OF THE DPR



Heab. PazpaboTtars MeTOoAMYECKUN MOAXO/ K OLIEHKE SKOJIOTHYECKOr0 PUCKAa BOZHUKHOBEHUS
Ype3BBIYANHBIX CUTYallUld MPU JTUKBUAAIWKA U KOHCEPBAIMU YTOJBHBIX MIAXT ISl 0OecredYeHHUs
MIPOMBIIIIICHHOM 0€301MacHOCTH.

Metoabl.  Mcnosb30BaH ~ BEPOSATHOCTHO-CTATUCTUYECKUHA  METOJ  KOJIMYECTBEHHOU
1 KQYE€CTBEHHOM OLIEHKH 3KOJIOTMYECKOr0 PHUCKa.

PesyabTaThl. Pa3zpaboranel mporenypa M alTOPUTM OLEHKH 3KOJOTHYECKOrO pHCKa
BO3HUKHOBEHHMSI UPE3BbIYANHBIX CUTyallMi IPU JINKBUJALWUN U KOHCEPBALUN YTOJIbHBIX IAXT.

Hayunasi HoBU3HA. BriepBbie mpeuiokeH HaydyHO OOOCHOBAaHHBIN MOJXOJ K KaueCTBEHHOM
1 KOJIMYECTBEHHOM OLIEHKE HKOJIOTMYECKOTO PUCKAa BOSHUKHOBEHMS YpPE3BbIYANHBIX CUTYallUW MpU
JUKBUJAIMU U KOHCEPBAIMU YTOIbHBIX IIaXT.

IIpakTuyeckas 3HAYUMOCTb. [IpenoKeHHbI METOAUYECKUH MOAXO0/] MMO3BOJISIET OBBICUTD
KaueCTBO OIEHKM HKOJIOTMYECKOTO PHUCKA BO3HHUKHOBEHHUS YpPE3BBIYAMHBIX CUTyalludl MpHU
JMKBUJALUU U KOHCEPBALUU YTOJIbHBIX IIaXT.

KuroueBble cnoBa: upezsviuatinas cumyayus; 3K0102U4eCKUll pUCK, OYeHKd PUCKA, Y2O0lbHAas
waxma, TUKeUOayus U KOHCepeayusl.

Purpose. To develop a methodological approach to assessment of the environmental risk of
emergencies occurring during liquidation and conservation of coal mines in order to ensure the
industrial safety.

Methods. There has been a probabilistic and statistical method of quantitative and qualitative
assessment of the environmental risk applied.

Results. The procedure and algorithm have been developed for assessing the environmental
risk of emergencies occurring during liquidation and conservation of the coal mines.

Scientific novelty. For the first time ever the scientifically grounded approach to the
qualitative and quantitative assessment of the environmental risk of emergencies occurring during
liquidation and conservation of coal mines has been proposed.

Practical value. The proposed methodological approach permits to improve the quality of
assessment of the environmental risk of emergencies occurring during liquidation and conservation
of the coal mines.

Keywords: emergency situation, environmental risk; risk assessment; coal mine; liquidation
and conservation.



