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SPONTANEQOUS MINE FIRES OUTBREAKS IN MINES OF THE DONETSK PEOPLE’S REPUBLIC:
THEIR DETECTION AND FIRE PRECAUTION

Heab. AHanu3 ropHO-reoJIOrHYeCKUX YCIOBHH pa3pabOTKH BbleMOYHBIX noseil maxt JIHP, xapakrepuctuk
CXeM MPOBETPUBAHMS JOOBIYHBIX YYACTKOB, MECT M YCIOBHH BO3HHMKHOBEHUS >HIOTCHHBIX MOXAPOB U pa3padOTKH
TEXHOJIOTUH TEKYIIETO MPOTHO3a CAMOBO3TOPAHHS YT IS

Metoabl. PeTpoCnEeKTUBHBIA aHaJIW3 MECT M YCJIOBUM BO3HMKHOBEHHS SHAOTEHHBIX I10’KapOB Ha IIaxTax
Jlonbacca 3a MHOTOJISTHHH MTEPHO/I, a TAKXKE YCIOBHH OTPaOOTKH YrOJIbHBIX IiacToB maxt JIHP.

PesyabTaThl. CHcTeMaTH3UPOBAHbI MMPOUCHIEANTHE Ha maxTax Jlonbacca sHIOTeHHBIC TIOXKapHI 3a 15-1eTHAN
MIEPHOJT TI0O MECTaM M YCJIOBHSM BO3HHKHOBEHHS, CXeMaM OTPaOOTKH BBIEMOYHBIX y9acTKOB. OpraHu3anus JOKaJIbHOTO
MPOTrHO3a JHAOT€HHOH MO0XAPOOMACHOCTU MO KaXKJOMYy BBIEMOYHOMY YYacTKy sl MPeJOTBPALCHHsS IHIOTCHHBIX
MOKapOB.

Hayunasi HoBu3Ha. [loka3zaHO, YTO HE3aBHCUMO OT CTENEHM CKJIOHHOCTH YIIeil K CaMOBO3TOpaHUIO
BO3MOXKHO BO3HHKHOBCHHC SHJIOTCHHBIX II0)KAapOB B 30HAX TOPHO-TCOJOTHYCCKUX HAPYIICHUH, B BBIPAOOTAHHBIX
MPOCTPAHCTBAX JIaB U MOJIOCTSX BHE3AMHBIX BHIOPOCOB 3a CUET TOTO, YTO MPO(UIAKTHICCKHE MEPOTIPHUITHUS IPOBOIST
HE B IOJIHOW Mepe, HEe YUYHUTHIBAIOT TOPHO-TEOJIOTHYECKUX W TOPHO-TEXHHYECKUX YCIOBHH OTPabOTKM IUIACTOB, YTO
CBUICTENECTBYET O HEOOXOIMMOCTH OpPTraHU3alliU TEKYIIEro JIOKAIFHOTO MMPOTHO3a YHIOTEHHOH MOXKapOOIacHOCTH Ha
Ka)KIOM BEIEMOYHOM YYacCTKe.

IIpakTHyeckass WEeHHOCTh. BHeapeHWe TEKyIIero JOKaNTbHOTO MPOTHO3a AHIOTEHHBIX IIOXKapoB B MOJE
NEHCTBYIOIINX OYMCTHBIX 3a00€B IO3BOJUT CYIIECTBEHHO CHHM3UTH BO3MOXHOCTH BO3HHKHOBEHHS HHIOTECHHBIX
MTO’KapOB.

KiroueBble ca0Ba: camosozeopaHue;, CKIOHHOCMb, 2€0102UtecKoe HapyuweHue;, noxcap, 6eHMmuIAyus,
8bIEMOYHDBIU YUACTOK.

Purpose. Analysis of mining-and-geological conditions of mining the mining extracted areas of the DPR
mines, characteristics of the ventilation schemes of production units, places and conditions of the outbreaks of
spontaneous mine fires for the development of technology for current prediction of the coal spontancous combustion.

Methods. Retrospective analysis of places and conditions of the outbreaks of spontaneous mine fires at the
Donets Basin mines for the period of many years, as well as of conditions of the extraction of coal seams of the DPR
mines.

Results. The spontaneous mine fires occurred at the Donets Basin mines for the period of past 15 years have
been systemized according to the places and conditions of the outbreak and to the layouts of extraction of working
areas. Organization of the local prediction of spontaneous fire hazard of every single working area for prevention of
spontaneous mine fire.

Scientific novelty. It has been shown that regardless of the degree of coal liability to spontanecous combustion,
the outbreak of spontaneous mine fires is possible in the zones of mining-and-geological disturbances, in the mined-out
wastes of longwall faces and spaces of sudden coal outbursts because the prevention measures are not carried out to the
full extent and do not make allowance for mining-and-geological and mining conditions of the seam extraction which
attests to the necessity of organizing and conducting the current local prediction of the spontaneous fire hazard at every
working area.

Practical value. The implementation of the current local prediction of the spontaneous fires in the field of the
active mining faces will make it possible to reduce considerably the possibility of the outbreak of spontaneous fires.

Keywords: spontaneous combustion, liability; geological disturbance; fire; ventilation; working area.
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PARAMETERS OF A POWDER CLOUD DURING ACTIVATION OF HANDHELD THROWABLE FIRE-
EXTINGUISHING MEANS

Heas. [TocTpouTh MaTeMaTHYECKyIO MOJIENIb 0Opa30BaHUs OPOIIKOBOTO 00JIaKa U Ha €€ OCHOBE ONpPENECIUTh
mapaMeTpbl PYYHBIX IMOPOINKOBBIX CPEICTB IMOKAPOTYIICHUS Ui S(PQPEKTUBHOTO TYIICHHS IOXApOB B 3JaHUIX
U COOPYXKEHHUSX.

MeTtoanka. AHATUTHYCCKHE HCCICIOBAHUS M MATCMAaTHYECKHE PACUCTHl IMapaMeTpoB 3a0pachIBAcMOro
OTHETYIIUTEIIS THIIA TPAHATHI, HAYMHEHHOTO OPOIIKOBBIMH OTHETYIIAIIAMHU COCTaBaMHU.

PesyabtaTsl. [lonydeHa 3aBHCHMMOCTb CKOPOCTH pa3jieTa YacTHIl I'a30IOpPOIIKOBOro obiaka OT paauyca
pasiera ¥ HAYaIbHOTO MAABJICHHS, HA OCHOBAaHWM KOTOPOH MOXKHO OIPENENUTh PAaIiyC 3alllUTHOW 30HBI, MaccCy
OTHETYIIAIIEro IOpOINKa, IaBlieHHE, HEOOXOAWMBIA 3amac raza u TpeOyeMoe KOJIMYECTBO 3a0pachbIBaeMbIX
orHerymmTeneii. Taike MOMydeHB aHAMUTHYCCKHE 3aBHCHMOCTH [UII pacdyeTa MHHHMAaJIbHO HEOOXOIUMOTo
KOJIMYECTBA MOPOIIKOBBIX OTHETYIIANINX COCTABOB B OJHOM 3a0packlBA€MOM OTHETYIIHWTENE C 3apsAAOM B3pPBIBUATHIX
BEIIECTB M KOJIMYECTBA OTHETYIINTEICH IS IMKBUAAIINH TT0KapoB kKiacca A u B.

Hayuynasi HoBu3Ha. [locTpoeHa maTeMaTH4yeckass MOJENb  JBOJNIONWH  TOPOIIKOBOrO  o0iaka,
pacIIUpSOUIerocs N0 BO3AEHCTBUEM CKATOT0 ra3a Uil 3apsAAa B3phIBUATHIX BEIECTB.

IIpakTuyeckasi 3HAYMMOCTh. Pe3ynbTaTbl MCCIEIOBaHUS MO3BOJSIOT CO3JaThb HOBBIE, a TAaKXKE MOBBICUTH
(G (QEKTUBHOCTh  IOKAPOTYLICHUS] CYMIECTBYIOIIMX PYYHBIX IOPOIIKOBBIX CPEJACTB, KOTOPBIE JOCTaBIISIOT
OTHETYIIAIINE CPEIICTBA HEMMOCPEACTBEHHO B OYar MoXapa U MPeJ0TBPALIAIOT ICHCTBHE HEraTUBHBIX (PAKTOPOB, TAKUX
KaK BBICOKasi TEMIICpaTypa, CUIIbHAS 3aIbIMJICHHOCTh, 00BaJl KOHCTP YKIIHIA.

KiroueBble clI0Ba: nopouwikogoe 061aKo;, paouyc pasiema, OcHemywiaujue KOHYeHmpayuu, xodpguyuenm
conpomusieHus,; pyuHvle NOPOUIKO8ble CpeoCcmaa noAHCapomyueHus.

Purpose. To develop a mathematical model of the powder cloud formation and on the basis of it to determine
the parameters of the handheld throwable dry powder fire-extinguishing means for effective extinguishing the fires in
buildings and constructions.

Methodology. Analytical investigations and mathematical calculations of the parameters of the throwable fire-
extinguisher, grenade-type, filled with dry chemical fire-extinguishing compositions.

Results. The dependence of the projection velocity of the gas-powder cloud particles on the radius
of projection and the initial pressure has been obtained, based on which protection zone radius, dry chemical powder
mass, pressure, and necessary gas supply and required quantity of the throwable fire-extinguishers may be determined.
The analytical dependences for calculation of the minimally necessary quantity of dry chemical powder compositions in
one throwable fire-extinguisher with a charge of explosive substances and the quantity of the fire-extinguishers required
for elimination of the class A and class B fires have been obtained as well.

Scientific novelty. The mathematical model of evolution of the dry powder cloud expanding due to the
influence of the compressed gas or the charge of the explosive substances has been developed.

Practical value. The investigation results make it possible to create the new throwable fire-extinguishing
means as well as to improve the fire-fighting effectiveness of the existing handheld dry powder means that deliver the
fire-extinguishing means directly into the seat of fire and prevent the effect of negative factors such as high temperature,
concentrated smoke, collapse of constructions.

Keywords: dry powder cloud; radius of projection; fire-extinguishing concentrations; drag coefficient
of resistance; handheld dry powder fire- extinguishing means.
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GENERATION AND DELIVERY OF AN AQUEOUS SOLUTION OF FOAMING AGENT AT LARGE
DISTANCES

Heasn. Co3nanue ycTpoicTBa Il NONYYEHUST M MOAA4YM BOJHOTO PacTBopa NMeHOOOpazoBarelisi Ha OOJbIINE
pacCTOSIHUSL C BHIHECEHHBIM IIEHOTE€HEPATOPOM, PAacHeT TMIPABINYECKUX ITOTEPh B JIMHUSAX TPAHCIIOPTUPOBAHUS BOJIBI
1 BOJIHOTO pacTBOpa NeHO00pa3oBares, OnpeiesieHHe 00J1acTH NPUMEHEHHUSI.

Metoapl. CuHTE3 KOHCTPYKTMBHOM CXEMBI C  HCIOJB30BAaHHEM TPEXMEPHOI'O  MOJCIMPOBAHUS.
AHanuTHYecKkrue METOIBI pacyeTa NOTeph JaBJICHNS B PYKaBHOMN JIMHUN U MECTHBIX CONPOTHBICHHSX.

PesyabraTbl. Pa3paOoTaHbl NpUHIMIIMATIbGHAS THAPABIMYECKAs CXeMa M KOHCTPYKIMS YCTpOMCTBa mis
NOJy4eHHs M II0Jayd BOAHOTO pacTBOpa IeHooOpa3oBaTesisi Ha OOJBLIME PACCTOSHUS C  BBIHECCHHBIM
IIEHOT€HEepaTOpOM M HACOCHOHN Iopadeil nmeHooOpas3oBatelns. BBINONHEH pacueT MOTeph NaBIEHHS 110 JIMHE JIMHUH
TPAaHCIOPTHPOBAHMS BOJABI M BOZHOTO PACTBOPA IIEHOOOPa30BaTes, ONpeAeeHa 001acTh IPUMEHEHHS.

Hayuynasi HoBu3Ha. [TokazaHo, 4TO IOJIA TIOTEPh JaBJICHUS B pyKaBHOW juHUA aiuHONW 1000 M 1 muameTpom
51 MM cocraBnser npuMepHo 6,7 %, HecHWXKaeMmas IOy IIOTEPb JABICHHS Ha pEryJsiTOpe pacxoia BOJIbI
U TIEHOT€HepaTope cocTaBisieT npuMepHo 84,2 % OoT o0LIMX HOTEph JABJICHMS, a OOIIUE IOTEPH JAaBICHUS — OKOJIO
0,95 MIla, uTo CyLIECTBEHHO MNpPEBBIIIAET HIKHUN Mpesiesl HOPMATHBHOTO IaBJICHUS B IOXKAPHO-OPOCUTEILHOM
TpybompoBoze. 13-3a 3Toro cyxaercst 00JacTh MPUMEHEHHSI IEHHOTO TI0’KapOTYILIEHHUS Ha TOPHBIE BEIPAOOTKH, B KOTOPBIX
JIaBJICHUE B TI0XKapHO-OPOCUTEIBHOM TpyOonpoBoJie Menblre yeM 0,95 MI]a.

MpakTHueckast 3HauyuMocTh. OnpezesneHa 007aCTh NPUMEHEHUs! JWUCTAHIMOHHOTO TYIICHHS I10XKapoB
BO3JYIIHO-MEXaHHYECKOH NIEHOH B TPYAHOILOCTYIIHBIX MECTaX TOPHBIX BhIpaboToK. [Ioka3aHo, 4To 3a CYET COKPAILECHUS
PYKaBHOI JINHUU HEBO3MOJKHO CYIECTBEHHO PACIIMPUTH 00JIACTh IIPUMEHEHHUS.

KnroueBble ciioBa: pykasuas aunusa; O03uposanue; NeHO0OPA308amens, HACOCHAA noOaya, nomepu
0ageHusl; NeHO2eHepamop.

Purpose. Creation of a device for generation and delivery of the foaming agent aqueous solution at large
distances with an offset foam generator, calculation of hydraulic losses in water and foaming agent aqueous solution
transport lines, determination of the application area.

Methods. Construction diagram synthesis with the three-dimensional modeling applied. Analytical methods
of calculation of the pressure losses in a hose line and local resistances.

Results. The principal hydraulic circuit diagram and the construction of the device for generation and delivery
of the foaming agent aqueous solution at large distances with the external foam generator and pumped foaming agent
feed have been developed. The calculation of the pressure losses along the length of the water and foaming agent
aqueous solution transport line has been conducted, the application area has been defined.

Scientific novelty. It has been shown that the share of pressure losses in the long hose line of 1000 m in length
and 51 mm in diameter makes approximately 6.7 %, the irreducible share of pressure losses at the water-flow regulator
and the foam generator makes approximately 84.2 % of the total pressure losses, and the total pressure losses make
about 0.95MPa which considerably exceeds the lower normative pressure limit in a fire-hose pipeline. It narrows the
application area of the foam fire extinguishment at the mine workings where the pressure in the fire-hose pipeline is less
than 0.95 MPa.

Practical value. The application area of the remote fire extinguishment with air-mechanical foam in the
inaccessible places of mine workings has been determined. It has been demonstrated that it is impossible to extend
substantially the application area at the expense of reducing the hose line.

Keywords: hose line; proportioning; foaming agent, pumped feed; pressure losses, foam generator.
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METHOD OF REMOTE COLLECTION AND ANALYSIS OF MINE AIR SAMPLES

Henb. AHamM3 HEAOCTATKOB OTEYECTBCHHBIX W 3apyOEKHBIX TEXHOJIOTMH H 00OpyIOBaHHSA JUISA
JMUCTAHIIMOHHOTO MOHUTOPHUHIA U KOHTPOJIS Ta30BOW OOCTAHOBKH HA aBAPUIHBIX y4acTKaX YTOJBHBIX IIAXT, MOWCK
MIEpPCIIEKTHUBHBIX HAlpaBJICHUI COBEPIICHCTBOBAHMS croco0a AMCTAHIMOHHOIO OTOOpa M aHaiW3a Mpo0 LIAXTHOTO
BO3JyXa TIIpU BEJICHUU aBAPHIHO-CIIACATEIIEHBIX padoT, a Takke pa3padoTka (PYHKIUOHAIBHOW CXEMBI
YCOBEPIIECHCTBOBAHHOW CHCTEMBI ANCTAHIIMOHHOTO 0TOOpa PO Ha IMpUMepe YCTAaHOBKH MKEKTOpHOH YI-1M.

Metoapl. Vcrnonb30BaH aHATUTUYECKHMH METOJ HCCIENOBaHMS, BKIIOYAIOMIMN aHaIM3 W 00paboTKy
CICIHATBHBIX JIUTEPATYPHBIX HCTOYHHKOB, a TaK)KE€ METOJbI MPOCKTHPOBAHUS (DYHKIHMOHAIBHBIX CXEM B CHCTEME
aBTOMATH3UPOBAHHOTO MPOCKTHpOBaHUs U yepueHuss AutoCAD u monenupoBanus padoTel B mporpamme FluidSIM.

PesyabTaThl. [lana oleHKa HEAOCTATKOB WM MPEIJIOKECHBI TEPCIIEKTUBHBIC HANIPABICHHUS COBEPIICHCTBOBAHHUS
crocoba IUCTAaHIIMOHHOTO KOHTPOJS IIAXTHOW CPEAbl C MENBI0 TOBBIIICHHS JOCTOBEPHOCTH Ta30BOTO KOHTPOIS
aBapUHHBIX YIAaCTKOB IIAXT.

Hayunas HoBu3HA. [Ipemmoxkena QyHKIIMOHATBHAS CXEMa YCOBEPIIIEHCTBOBAHHON CHCTEMBI JUCTAHIIHOHHOTO
oTOopa Tpo0 MIAXTHOTO BO3AyXa MPU BEJCHUN aBapUHHO-CIacaTeNFHBIX pabOT MoApa3aeeHHsIMUA TOPHOCTIacaTeIbHON
CITy’KOBI, TOCTOBEPHOCTH KOTOPOH IOATBEPIKAEHA ITyTEM MOJICIUPOBAHNUs €€ pabOTHI.

IIpakTHYeckast 3HAYMMOCTb. Pe3ynbTaThl MPOBEICHHOTO HMCCIIEIOBAHUS CIYXKAT OCHOBOM JUIs pa3paboTKH
TEXHUYECKOTO 33JaHisd M KOHCTPYKTOPCKOH JOKyMEHTAI[Md Ha YCOBEPIICHCTBOBAHHYIO CHUCTEMY JHCTaHLOHHOTO
otbopa 1npod MAaXTHOTO BO3/yXa IIPU BEJCHNUH aBapUIHO-CIIacaTeIbHbIX padoT.

KaroueBble cioBa: waxma; copHocnacamenvhas ciyxcoa; agapuiinelli y4acmox; NoO3eMHble Nodicapbl
U 83pPbIBbI,; OUCAHYUOHHBILL OMOOP U AHAIU3 NPOO WAXMHO20 8030YXA, KOHMPOIb 2A3080l 0OCMAHOBKU, YCMAHOBKA
sacexmopnasn YI-1M; npoboombopuwiii mpybonpoeoo, asapuiino-cnacamenvhvle pabomul.

Purpose. Analysis of disadvantages of the domestic and foreign technologies and equipment for remote
monitoring and gas condition control in accident prone sections of coal mines, search for promising directions
of improvement of the remote sampling and analysis of mine air samples during carrying-out the emergency and rescue
operations, as well as development of the functional diagram of the improved remote sampling system, taking as
an example the YO-1M ejector installation.

Methods. The analytical method of investigation has been applied including analysis and processing of the
special literature sources as well as methods of projecting the functional diagrams in the AutoCAD computer-aided
design and drafting system and those of modeling the operation in the FluidSIM software.

Results. The assessment of the disadvantages has been given and the promising directions for improvement
of the remote monitoring of the mine environment with a purpose of increasing the gas monitoring reliability of the
accident prone sections of mines have been suggested.

Scientific novelty. The functional diagram of the improved system of remote collection of the mine air
samples during the emergency and rescue operations by the mine-rescue service subdivisions has been proposed, its
reliability has been proven by modeling its operation.

Practical value. The results of the conducted investigation serve as the basis for elaboration of the requirement
specification and the design documentation of the improved system of remote mine air sampling during carrying-out the
emergency and rescue operations.

Keywords: mine; mine-rescue service; accident prone section; underground fires and explosions; remote
colelction and analysis of mine air samples; gas condition monitoring; the Y3-1IM ejector installation; sampling
pipeline; emergency and rescue operations.
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PHYSICOCHEMICAL PROPERTIES OF COAL DURING ITS SUDDEN OUTBURSTS

Heap. M3yuenne XUMUYECKOH aKTUBHOCTH YTJIs1, BRIOPOIIEHHOT'O M3 30HBI Ta30JNHAMUYIECKOTO SIBIICHHS.

Mertonauka. JlaGopaTopHble ¥ aHATUTHYCCKHE WCCIICAOBAaHUS COPOIMOHHBIX XapaKTEPUCTUK YT
1 TIOKa3aTesieil CKIIOHHOCTH €T0 K CAaMOBO3TOPAHUIO C MTOMOIIBIO0 XpOMAaTOrpaMuecKoro METOAA.

PesyabraTel. Vcnons3oBanue ra3oancopOIMOHHON XpoMaTorpaduu MO3BOJHIO MPOBECTH CPABHHUTEIBHBIN
aHAJIN3 BPEMEHH YACP)KMBAHUS KHCIIOpOZa B TOpax YITS W €ro BHEMIHEH pearupyromiedl MOBEpXHOCTH I IpoO,
OTOOpaHHBIX M3 HEHAPYIICHHOTO IUIaCTa W BHIOPOIIEHHOTO B Pe3ylbTaTe ra30AMHAMUYECKOro siBicHUs. OmpenencHa
KPHUTHYECKAs TEMIIepaTypa CaMOBO3TOPAHUS YIJIS U MMOKa3aHa e BBICOKAst KOPPEILIIHS ¢ COPOIMOHHBIMH TapaMeTpaMy
TETEPOreHHOW pEaKIMM OKHCICHUS HCCICAYyEeMBIX Mpo0. YcTaHOBJIEGHA Oojice HHU3Kas KPUTHYCCKAas TemIeparypa
CaMOBO3TOpPaHMS YTIS M BBICOKOE€ 3HAUYEHHE KOHCTAHTHI CKOPOCTH OKHCIICHHSI TIPH JTOH TeMmmeparype,
CBUJICTENILCTBYIOIICE 00 YBEITUUCHUH XUMUICCKON aKTHBHOCTH BHIOPOIICHHOTO YTJISL.

Hayuynass HoBu3Ha. VcciemoBaHmWe BIWSHHAA Ta30AMHAMHYECKOTO SBICHHS Ha H3MEHEHHE (H3HKO-
XHUMHUYECKHX CBOHCTB yIJIs C IIOMOIIBIO ra30XpoMaTorpaguyeckoro MeToa.

IIpakTHyeckasi 3HAYUMOCTb. VcciemoBaHMS YISl B 30HE TEOJOTHMYECKUX HAPYIICHWH IUIacTa MO3BOJISIOT
MPeayNpeIuTh BO3HUKHOBCHHE CaMOBO3TOpDAHMS VIl B O3TOW 30HC W TMOBBICHUTH O€30IAaCHOCTh TpyAa Ha
yTIe 100BIBAIONINX TPEATIPHATHSX.

KilodeBble clI0Ba: sHeuwiHsAs peazupyloujas NOSEPXHOCMb;, KPUMUYECKAs MeMnepamypa camo80320paAHUsL
8peMs YOepIHCUBAHUSA, Y20lb, 8bIOPOC; 2A300UHAMUYECKOe A6lleHlUe.

Purpose. Study of the chemical activity of coal thrown out from the gas-dynamic phenomenon zone.

Methodology. Laboratory and analytical investigations of coal sorption characteristics and indices of coal
liability to spontaneous combustion with the help of the chromatography method.

Results. The application of the gas chromatography has made it possible to conduct the comparison analysis
of the oxygen retention time in coal pores and its outer reactive surface for the samples taken from a virgin stratum and
thrown out as a result of the gas-dynamic phenomenon.

The critical temperature of the coal spontaneous combustion has been determined, and its high correlation with
the sorption parameters of the heterogeneous oxidation reaction of the investigated samples has been demonstrated. The
lower critical temperature of the coal spontaneous combustion and the high value of the oxidation velocity constant at
this temperature have been established being the evidence of the increase in the chemical activity of the thrown out
coal.

Scientific novelty. Investigation of the gas-dynamic phenomenon influence on the change of the coal
physicochemical properties with the help of the gas chromatography method.

Practical value. The investigations of coal in the zone of the seam stratum geological disturbances make it
possible to prevent the occurrence of the coal spontancous combustion in this zone and to improve the occupational
safety at the coal-mining enterprises.

Keywords: outer reactive surface; critical temperature of the spontaneous combustion, retention time; coal;
outburst; gas-dynamic phenomenon.
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PARAMETERS OF BENZINE AND KEROSENE CHROMATOGRAPHIC DETECTION IN FRAGMENTS
OF BURNT MATERIALS

Hean. BpiOOp oONTUMAJBHBIX YCIOBUH Ta30XpoMaTorpaduueckoro OOHapyKEHHS U HWACHTU(QHUKALUH
CJIEIOBBIX KOJIMYECTB OCH3WHA M KEPOCHHA B NMpobaX, OTOOpPAaHHBIX C MeCTa IOKapa, Ha MOJAPHOM U HETOJISIPHOM
copOeHTe.

MeToabl. DKCTIEpIMEHTAIbHBIE UCCIIENOBAHNS C MPUMEHEHHEM METOJOB ra30XpoMarorpaduueckoro aHammsa
1 aKKYMYJIATUBHOH XpoMaTorpauul CJIOXHBIX YTJIEBOJOPOIHBIX cMecel (OeH3uH u KepocuH). CTaTHcTHYecKas
00paboTKa HKCIIEPUMEHTATbHBIX TaHHBIX.

PesyabTaTel. IlpuBeneHBl pe3yibTaThl AIKCIIEPUMEHTANBHBIX HCCIEIOBAaHUK 3((GEKTHBHOTO pa3lelcHUs
CMECH TMpeebHBIX YIJIEBOJOPOAOB HOPMAJIBHOIO M HW30MEPHOTO CTPOCHUS: 3-METWITeKCcaHa, TelTaHa,
3-MeTHiaTenTaHa ¥ OKTaHa Ha IOJIIPHOM COPOEHTE, a TAKXKe CIIOKHBIX YIIICBOAOPOIHBIX CMecei — OEH3MHa M KepOoCHHa
Ha HEMOJISIPHOM COpOEHTE IPH pPa3HBIX JIMHEHHBIX CKOPOCTSX ra3oBoro mnortoka. [lo pesynpTatam ucciegoBaHUN
IIPOM3BE/ICHAa CTaTHCTHUYECKas 00paboTKa U MaTeMaTHYECKUH pacdyeT BHICOT, SKBUBAJIEHTHBIX TEOPETHYECKON TapeliKe,
koa(¢punrenro A, B n C ypaBuenus Ban-Jleemrepa u ruomiajgei IpynmoBbIX NHKOB OCH3MHA M KEpOCHHA.
VYcraHOBIIEHa ONTUMAJIbHAS JIMHEHHAsE CKOPOCTh TA30BOTO MOTOKA JUIA 3 (GEKTUBHOTO U CEINEKTUBHOTO (pOPMHUPOBAHHMS
TPYNIIOBOTO MHKA MPEACNbHBIX YIJIEBOAOPOJOB M OTACNEHHS €r0 OT WHIMBHAYAJIbHBIX INHKOB apOMaTHYECKUX
YTJIEBOJIOPOIOB CIIOKHBIX CMecel — OCH3MHA B KEPOCHHA.

Hayuynas HoBH3HA. BriepBble M3yueHO BIMSHHE CKOPOCTH T'a30BOTO MOTOKA HA 3(P(EKTUBHOCTH pa3AeiIeHHA
CMECH TIPENCIbHBIX YIJIEBOJOPOAOB HOPMAJIBHOTO M H30MEPHOTO CTPOCHHUS — KIIOYEBBIX KOMIIOHEHTOB
HE(TENPOOYKTOB, a TaKXKe pPAa3[AENCHUS] TPYMIBl MPEACTbHBIX YIIEBOJOPOAOB OT APOMATHYECKHX YTIIEBOAOPOIOB
OeH3MHa 1 KEPOCHHA METOJIOM aKKyMYJIATUBHOH Xpomarorpaduu.

IIpakTHyeckast 3HaYMMOcTh. Hacrosiee wuccnenoBaHHe IO3BOJIMIIO CIEIAaTh BBIBOJ O TOM, YTO I
JOCTHXEHUST 3(P(EKTUBHOCTH M CEJNEKTHBHOCTH T'PYIIIOBOTO pa3feieHHs CIOXKHBIX cMecell (OCH3MH M KEpOCHH)
METOJIOM aKKyMYJISITHBHOH Xpomarorpaduu ONTHMajbHas JIMHEHHas CKOPOCTb Ta30BOTO TMOTOKA HAaXOIHUTCS
B npenenax ot 12,8 mo 16,3 cM/c u rIaBHBIM 00pa3oM 3aBUCHUT OT CBOMCTB copOeHTa. Iloka3zaHo, 4TO KMHETHYECKas
TEOpHsl JaeT OCHOBY ISl ONTHMHU3ALMM XpoMarorpadMueckoro Impouecca OOHApYKEHHs CIEIOBBIX KOJHYECTB
HICCIICIYeMBIX BEIIECTB. BBICOKAs UyBCTBHTEIBHOCT METONA AaKKyMYISTHBHOW xpomarorpaduu (Hmke 107 r/em’)
MI03BOJIMJIA UCKITIOUUTD JIOMOTHUTEIbHBIC CTAUH MOATOTOBKH MPOO — 3KCTPAKIUIO M KOHIIEHTPHPOBAHKE, C KOTOPBIMHA
CBSI3aHO HAWOOJbIIEe KOJMYECTBO BO3MOJKHBIX MOTPEIIHOCTEH, MCKaKAIOIIUX PE3YNbTaThl aHAIN3a U MOCIEIyIOmIeH
nAeHTH(HUKAINY WHALOUATOPOB TOPEHHsA MpPH IIPOBEACHWM MOXAPHBIX HCCIEJOBAaHMN (D)ParMEHTOB MaTepualos,
U3BSITHIX C MECTA TT0XKapa.

KroueBble cJI0Ba: akKyMyIamueHas Xpomamozpagusa, OGeH3un; epems ulxo0a; cpynnogou NUK; KepoCuH,
JUHEUHAsi CKOPOCMb, 00BEMHASL CKOPOCHb, ONMUMUIAYUSL.

Purpose. Selection of the optimum conditions of the gas chromatographic detection and identification of the
trace quantities of benzine and kerosene in the samples taken from the place of fire on a polar and non-polar sorbent.

Methods. Experimental investigations with application of gas chromatographic analysis and accumulative gas
chromatography methods of complex hydrocarbon mixtures (benzine and kerosene). Statistical processing
of the experimental data.

Results. The results of the experimental investigations of the effective separation of the mixture of saturated
hydrocarbons of normal and isomeric structure have been presented: 3-methylhexane, heptane, 3-methylheptane and
octane on the polar sorbent as well as the complex hydrocarbon mixtures — benzine and kerosene on the non-polar
sorbent with different linear velocities of a gas flow.

According to the investigation results the statistical processing and mathematical calculation of the heights equivalent to
the theoretical plate, the A, B and C coefficients of the Van-Deemter equation and the areas of the benzene and
kerosene group peaks have been conducted.

The optimum linear velocity of the gas flow has been established for effective and selective formation of the
group peak of the saturated hydrocarbons and its separation from the individual peaks of the aromatic hydrocarbons
of the complex mixtures, i.e. benzine and kerosene.



Scientific novelty. For the first time ever the influence of the gas flow velocity on the efficiency
of the separation of the saturated hydrocarbons mixture of normal and isomeric structure, i.e. the key components of oil
products, as well as on the separation of the saturated hydrocarbons group from the aromatic hydrocarbons of benzine
and kerosene by the accumulative chromatography method has been studied.

Practical value. The current investigation has made it possible to conclude that for obtaining the efficiency
and selectivity of the group separation of the complex mixtures (benzine and kerosene) by the accumulative
chromatography method the optimum linear velocity of the gas flow stays within the margins from 12.8 up to 16.3
cm/s and essentially depends on the sorbent properties. It has been demonstrated that the kinetic theory provides
a ground for optimization of the chromatographic process to detect the trace quantities of the substances under
investigation. The high sensitivity of the accumulative chromatography method (below 10™ g/cm®) has made it possible
to exclude the additional stages of the sample preparation, i.e. extraction and concentration, both are linked to the
highest number of probable errors corrupting the results of the analysis and further identification of accelerants during
the fire investigations of material fragments extracted from the place of fire.

Keywords: accumulative chromatography; benzine; exit time; group peak; kerosene; linear velocity; volume
velocity, optimization.
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METHODOLOGY OF DETECTION OF ACCELERANTS IN FRAGMENTS OF BURNT MATERIALS

Henab. Pazpaborka MeToAWKH OOHApYKEHHS OCTATKOB JIETKOBOCIIAMEHSIOMIMXCS KHUIKOCTEH — CPencTB
COBEPILIEHUS MOHKOTOB B MaTepHalax, U3bsAThIX C MECTa MoXKapa.

Metoabl. U3BnedyeHrne OCTAaTKOB JIETKOBOCIUIAMEHSIIOIIMXCS JKUIKOCTEH W3 TKaHU, IPyHTa, APEBECUHBI
MeToJioM gecopOumu. HMcciaemoBaHuss Ta3000pa3HBIX Tpo0 METOAAMU aKKYMYJISITUBHOW U Ta305KHIKOCTHOU
xpomarorpaduu. MaremaTideckas o0paboTKa JaHHBIX M OIICHKA 3HAUCHUIT IMoKa3aTeIeii TOUHOCTH U3MEPEHUH.

Pe3yabTaThl. PaspaboTansl copOSHTHI il pabOYUX M KOHTPOJIHHBIX HACAOYHBIX KOJIOHOK, KOMILICKCHAS
METOJIMIKa W3BJICUCHUS W OOHAPY>KCHHS CIIEIOB alleTOHa, dTHIAIeTaTa, OCH30J1a U TOIyOoJa — OCHOBHBIX KOMIOHEHTOB
JIETKOBOCIITAMEHSIOMINXCS JKUIKOCTEH METOAOM Ta30KHIKOCTHOW XpomaTtorpaduu, a Taxke OCH3MHA M KepocHHA —
METOJIOM aKKyMYISTHBHON Xpomarorpaduu Bo (parMeHTax ropeBmAX MaTepuaiioB. OmpeneneHbl BpeMeHa BBIXO/a
WHAWBUIYANTbHBIX MMKOB KOMIIOHEHTOB JIETKOBOCIIIIAMEHSIOIIMXCS KHUIKOCTEH, a TaK)Ke TPYIITOBBIX MHKOB OCH3WHA H
KepocuHa. JlaHa OlleHKa 3HAYEHUH TOKa3aTesie TOYHOCTH M3MEPEHHH, pacCUMTaHbl paclIupeHHass HEOTPEIEIEHHOCTh
U TIpeesibl JOMyCKaeMO OTHOCUTEILHOM MOTPEITHOCTH U3MEPEHHUH.

Hayuynas HoBm3HA. Pa3paGorana Meromuka W3BJICUCHHS U3 OOBEKTOB-HOCHTENICH PA3IUYHOW HPUPOIBI
(TKaHb, TpPYHT, JAPCBECHHA) OCTATKOB JICTKOBOCIUIAMCHSIOIIMXCS  JKUIKOCTEH U ra3oxpomarorpaduyeckoro
0OHApYKEHUSI UX KIIIOYCBBIX KOMIIOHCHTOB, a TAK)KE OOHAPY)KCHUs OCH3MHA M KEPOCHHA B MaTepHaliaX, U3bIMAEMBIX C
MecTa noxapa.

IIpakTHyeckas 3HAYAMOCTD. [ JTaBHAS OTIMYUTEIbHAS OCOOCHHOCTh METOIUKH — COUCTAHHUE HU3KOTO IMopora
0OHAPY/KEHHS, HA YPOBHE HAHOKOHUEHTpamwmii (Hmke 107 r/cM’), ¢ SKCIPECCHOCTHIO (3aTpaThl BPEMEHH HA AHAIH3
OJHON TMPOOBI — OKOJI0O 5 MHUH) M TPOCTOTOH HCIOJIHEHHUs. BBICOKas YyBCTBUTEIHHOCTh MO3BOJIATA HCKIIOYUTH
SKCTPAKIUIO M KOHICHTpHpOBaHUE MpoO. O6IacTh MPUMEHEHHS METOAWKH — IOKapHO-TEXHUYECKUE HMCCIEIOBAHUS
(parMeHTOB, M3BATHIX C MeCTa IOKapa, UIA YCTAHOBJICHUS INPUYMH BO3ZHHUKHOBEHHS I[OKapOB, CBSA3aHHBIX C
TOKOTaMH.

KuaroueBble clioBa: 2azo8as xpomamozpaghus; UHUYUAMOD 20PeHUs; 1e2KOB8OCNIAMEHAIOWAACA HCUOKOCIb,
Memoo0 0OHAPYHCeHUA, NOHCAPHO-MeXHUUeCKIUe UCCIe008AHUS, NOPO2 OOHAPYHCEHUSL.

Purpose. Development of the methodology for detecting the residues of highly flammable liquids, i.e. means
for committing arsons, in materials extracted from a place of fire.

Methods. Extraction of the residues of highly flammable liquids from fabric, soil, timber by the desorption
method. Investigations of the gaseous samples by the methods of accumulative and gas-liquid chromatography.
Mathematical processing of data and assessment of values of the measurement precision indices.



Results. The sorbents for operation and control packed columns have been developed as well as the complex
methodology for extraction and detection of residues of acetone, vinegar naphtha, benzene and toluene, i.e. base
components of highly flammable liquids, by the gas-liquid chromatography method, and also those ones of benzine and
kerosene by the accumulative chromatography methods in the fragments of burnt materials. The retention times
of individual peaks of the components of highly flammable liquids as well as the group peaks of benzine and kerosene
have been determined. The assessment of values of the measurement precision indices has been given, the expanded
uncertainty and the limits of maximum permissible error of measurements have been computed.

Scientific novelty. The methodology has been developed for extracting the residues of highly flammable
liquids from the carrier objects of various nature (fabric, soil, timber) and detecting their key components by the gas
chromatography as well as detecting benzine and kerosene in the materials extracted from a place of fire.

Practical value. The main differential characteristic of the methodology is a combination of low-threshold
detection, at the level of nanoconcentrations (below 10™ g/cm®), with rapidity (time expenditures on a single probe
analysis make approximately 5 min) and implementation simplicity. The high sensitivity has permitted to get rid of
extraction and concentration of samples. The methodology application area is fire-technical investigations of fragments
extracted from a place of fire for detection the causes of fires related to arsons.

Keywords: gas chromatography; accelerant; highly flammable liquid;, method of detection; fire-technical
investigations, threshold of detection.
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ANALYSIS OF THE DONETSK PEOPLE’S REPUBLIC REGULATORY FRAMEWORK IN THE FIELD OF
CIVIL DEFENCE

Hean. Co3naHue THUIIOBOTO MEpeyHsl JOKYMEHTOB IO TPa)KIAHCKOW OOOpOHE, MOIeXalMX pa3padoTKe
B OpraHax HMCIIOJHHMTENIbHOM BIAaCTH, MECTHBIX aJMHHHCTPALMAX I'OPOJOB U PAlOHOB, OPraHM3ALMSX, YUPEKICHHUIX
U TIPEINPHUATHSX BceX (POPM COOCTBEHHOCTH.

Metoauka. Anaiu3 U 0000LICHUE CYNIECTBYIOMINX HOPMATHUBHBIX IPABOBBIX M METOANYECKUX ITOKYMEHTOB
Jonenkoii HapoaHoii PecrryOmuku, Ipyrux rocyaapcTB MO TpaKaaHCKOH 000poHe.

PesyabTaTsl. Co3gaH THIIOBOW NepeveHb JOKYMEHTOB IO TPaXKTAHCKOW 000pOHE, MOIUIeKAIINX pa3paboTke
B OpraHaxX HWCIIOJHUTEIFHOW BJIACTH, MECTHBIX aJAMHUHHUCTPAIMSAX TOPOJOB W PAaHOHOB, OPTaHM3ALUAX, YUPEKICHISIX
1 IPENPHUATHSX BCeX HOPM COOCTBEHHOCTH.

Hayuynasi HoBu3Ha. HaiineHbl mnoaxonpl, MO3BOJSIONIME COBEPIICHCTBOBATh KAa4yeCTBO MEPOIPUATHH IO
TpaXJaHCKOH OOOpOHE, MPOBOAWMBIX B MHHHCTEPCTBAX M BEJOMCTBAX, MYHHIHMIIAIATETAaX, OpPTaHW3ALUAIX,
YUPEXKICHUSIX U Ha IPEANPUITHAX.

IIpakTHyeckass 3HAYMMOCTh. BHeapeHune MeponpHsTHII 10 TpaXIaHCKOH 00OpOHE, NPOBOJMMBIX
B MUHHMCTEPCTBaX M BEJOMCTBaX, MyHHUIMIIAIUTETaX, OPraHU3aLMsIX, YUPEKICHNUAX U HA NPEINPHUATHIX, COAEHCTBYET
YIIYYLICHHUIO O0IIEro COCTOSHUS CUCTEMBI I'pask1aHCcKoi 000opoHs! B Jlonenkoit HaponHoit Pecy0nuke.

KaroueBsble ciioBa: epasicoanckas 000pona, upe3svluatinble CUmyayuil; CUCmema YnpasieHus: eparcoaHcKoll
000pOHOI, 2pynna meppumopuii o epaxicOaHcKoll 000poHe, Op2aHU3AYUU, OMHECEeHHbIe 8 YCIMAHOBIEHHOM NOpsAoKe K
Kame2opusiM no epanicoanckoll obopoue.

Purpose. Creation of the standard list of civil defence documents subjected to the development by bodies
of the executive power, local authorities of cities and districts, organizations, institutions and enterprises of all forms
of ownership.



Methodology. Analysis and generalization of existing statutory and regulatory and guidance documents
of the Donetsk People’s Republic and other states in the field of civil defence.

Results. The standard list of the civil defence documents subjected to development by bodies of the executive
power, local authorities of cities and districts, organizations, institutions and enterprises of all forms of ownership has
been created.

Scientific novelty. The approaches have been found that allow improving the quality of civil defence measures
conducted at the ministries and governmental agencies, city administrations, organizations, institutions and enterprises.

Practical value. The implementation of civil defence measures conducted at the ministries and governmental
agencies, city administrations, organizations, institutions and enterprises furthers improvement of the general state
of civil defence system of the Donetsk People’s Republic.

Keywords: civil defence; emergencies; civil defence management system; local civil defence group,
organizations duly categorized by classes of civil defence.
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IMPROVEMENT OF REVERSE OSMOSIS FOR WATER DESALINATION

Heapb. AHamM3 cUCTEMBI 0OPATHOTO OCMOCA U OYUCTKH MTPOMBIIIICHHBIX CTOKOB M IIaXTHBIX BOJ.

Metoauka. AHanu3 pabOTHI CHCTEM 00PaTHOTO OCMOCA IO MyOJIHKAIMSAM B HAYYHO-TEXHHUYCCKOU JIUTEPAType
U pacyeT MoKaszaTeleii pabOThl YKAa3aHHBIX CHCTEM IIPH HCIOJIb30BAHHH KPUCTAJUIU3aTOPOB TPYAHOPACTBOPHMBIX
COJIEH.

PesyabTaTsl. [IpuMeHeHne KPUCTATH3ATOPOB MPH PEHUPKYIALIUN paccoiia MO3BOJIET MCKIIOYHTH cOpOC
3aCOJICHHBIX CTOKOB U 00CCIICUMBACT MPOJAYBAHHE CUCTEMBI, B PE3yJIbTaTE KOTOPOTO MOIYYCHHBIC TBEPABIC COJIA MOTYT
OBITH IPUMEHEHBI B Pa3HBIX OTPACISAX NPOMBIIIIICHHOCTH.

Hayuynasi HoBu3Ha. OGecrnieuenue cTabUIBLHONW pabOTHl CHCTEM OOPATHOTO OCMOCA TIPH 00ECCONIMBAHUH BOJT
MOBBIIIICHHONW MHUHEPAIU3alMK, HAPUMEDP IIAXTHBIX BOJ M MPOAYBOYHBIX BOJ IPaIMPEH, a TAKXKE YKOHOMHS BOJIHBIX
pecypcoB.

IpakTHyeckass 3HauMMocTh. CucremMa OOpPaTHOrO OCMOCA TO3BOJIIET TIOBBICHTH 3KOJOTO-IKOHOMHYECKOE
COBEPIICHCTBO CHUCTEM OYMCTKH IPOMBIIIICHHBIX CTOKOB, a TAK)KC OYMCTKH IAXTHOW BOJBI 33 CUCT BCTPOCHHOTO
YCTpOMCTBA JJIsl OCAXKIEHUS COJIEH.

KuroueBble cjioBa: oopamuulii ocmoc, nepmuam, pH, oasnenue; mpyoHopacmeopumsle colu.

Purpose. Analysis of the reverse osmosis system for treatment of industrial effluents and mine waters.

Methodology. Analysis of the operation of reverse osmosis systems based on the publications in scientific and
technical literature and calculation of performance indices of the mentioned systems using crystallizing evaporators
of low-solubility salts.

Results. The application of the crystallizing evaporators for reject water makes it possible to eliminate the
discharge of salinized effluents and ensures system purging as a result of that the produced solid salts may be used in
various industry branches.

Scientific novelty. Support of the stable operation of the reverse osmosis systems during the desalination
of high salinity waters, such as mine waters and purge waters of evaporative cooling towers, as well as saving of water
resources.

Practical value. The reverse osmosis system enables to improve the ecological and economic efficiency
of treatment systems of the industrial effluents, as well as mine water treatment due to the built-in device for salt
precipitation.

Keywords: reverse osmosis; permeate; pH level; pressure; low-solubility salts.
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STEADY-STATE COMBUSTION PROCESS AT A WASTE ROCK PILE

ean. PazpaboTka MaTeMaTHYECKON MOEITH TIpoIlecca CaMOBO3TOPAHHS MTOPOTHON MacCHI.

Mertoapl. TeopeTndyeckoe HCCIEAOBAHHE M MaTeMaTHYECKOE MOJAEIMPOBAaHHE MpoIecca CaMOBO3TOPAaHUS
MIOPOJIHOM MaccChl.

Pe3yabTaThl. PaccMoTpeH yCTaHOBHUBILMKCS MPOLIECC TOPEHUS, ITPOBEJICH aHAJIU3 MPOLIECCOB CAMOBO3TOPAHUS
MIOPOAHBIX OTBAJIOB MO BBICOTE TIOCKOTO TEPPUKOHA.

Hayuynasi HoBu3Ha. MaTemaruyeckass MoJeib IMpoliecca CaMOBO3TOpaHMs MOPOJHON Macchl IO3BOJIMIA
BBITIOJIHUTH MaTEMaTUYECKOE MOAEITUPOBAHUE MPOLIECCOB CAMOBO3TOPAHUS MO BHICOTE MJIIOCKOTO TEPPUKOHA.

IpakTuyeckas 3HAYHMOCTH. OOOCHOBaHBI IMOXKapOOE30MACHBIC MapaMeTpbl (OPMUPOBAHUS TMMOPOIHBIX
OTBAJIOB.

KiloueBble c€JI0Ba: nopooubill Omean;, menjioooMeH; CMAYUOHApHOe pacnpeoeieHue memnepamypbl,
MenIonpoBoOHOCHb, 04de 20PeHUs; CaMO80320paHue.

Purpose. Development of a mathematical model of spontaneous combustion of the rock mass.

Methods. Theoretical investigation and mathematical modeling of the spontaneous combustion process
of the rock mass.

Results. The steady process of combustion has been considered, the analysis of the spontaneous combustion
processes of the waste rock piles along the height of the flat spoil heap has been conducted.

Scientific novelty. The mathematical model of the spontaneous combustion process of the rock mass has
allowed conducting the mathematical modeling of the spontaneous combustion processes along the height of the flat
spoil heap.

Practical value. The fire-safe parameters of the waste rock piles formation have been substantiated.

Keywords: waste rock pile; heat exchange, steady-state distribution of the temperature; heat conductivity;
heat source,; spontaneous combustion.
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RELIABILITY OF PROTECTIVE SWITCHING DEVICES

Hens. Onpenenuts BIWSHUE HHTEPBaja BPEMEHH MEXIY AWATHOCTUYECKHMH MPOBEPKAMH aBTOMATHUECKOW
CHCTEMBI OTKIIIOYCHHS (UACPHOTO 3AIIUTHOTO KOMMYTAIIMOHHOTO ammapata Ha oOecnedeHne HaJeXKHOCTH Y3Jia
HATPY3KH IIPOMBIIUICHHOTO MPEATIPHUSATHUS.



Metoapl. MozenupoBaHie HaJSKHOCTH 3AI[UTHOIO KOMMYTALMOHHOTO anmapara B JHMHAMHUYECKOM DPEXHUME
C MCHOJIb30BAHUEM MAaPKOBCKUX CIYYaiHBIX MPOLECCOB C JUCKPETHBIM YHCIIOM COCTOSIHUM U HEMPEPHIBHBIM BPEMEHEM.

Pesyabrarbl. [Ijii KOHKPETHOTO y37ia HArpy3Kd I[POMbIIUICHHOTO IPEANPHUATHS YCTAHOBICHO, YTO €CIIU
KOHTPOJIUPOBaTh  PabOTOCIOCOOHOCTh ~ CHUCTEMbI ~ aBTOMATHYECKOrO  OTKIIOYEHHs  (PUICPHOrO  3al[MTHOTO
KOMMYTAIIMOHHOTO armnapaTa [Ba pa3a B rojl BMECTO OIHOTO, TO KOJMYECTBO aBAPUIHBIX OTKIIOYCHUI CEKLUH IIHH
TpaHCHOPMATOPHON MOJACTAHITUN CHU3UTCS B 3,1 pasa.

Hayunasi HoBm3Ha. [lonyueHa aHaNMTHYECKas 3aBUCHMOCTH BEPOSTHOCTH O€30TKa3HOW pPabOThI B TCUCHHE
BPEMCHHU NICHCTBHS 3allIATHOTO KOMMYTAIIMOHHOTO amnmnapaTa, KOTOPhIH MOXET HAaXOIUThCS B TPEX COCTOSIHUSAX C
YYETOM JIMAaTHOCTUKH €r0 aBTOMATUYCCKOW CUCTEMBI OTKITIOUYCHUSI.

[pakTHyeckasi 3HAYAMOCTD. [[0JTyUCHHBIC aHAMTHYECKUE 3aBUCHMOCTH IMO3BOJISIOT OLICHUTH W 00OCHOBAThH
3¢ (GEKTUBHOCTh pa3pabOTaHHBIX PEKOMCHIAIMHA 110 W3MCHCHHIO CPOKOB JUATHOCTUKU aBTOMATHYCCKOW CHCTEMBI
OTKIIFOYCHHS 3alIMTHBIX KOMMYTAI[MOHHBIX aIllapaToOB, JKCIUTyaTUPYIOIIMXCS B CUCTEMAaX AJICKTPOCHAOKCHUS
MPOMBIIUICHHBIX MPEATPUITHH.

KaroueBble cJ0Ba: HAOeIHCHOCMb,  3AWUMHbIEL  KOMMYMAYUOHHBIL — annapam; o0pvlé yenu, omKa3s
6 cpabamuléanuu; CIyYanblil NPOYecc, pereinas 3auuma, OUAZHOCMUKA.

Purpose. To determine the influence of a time interval between the diagnostic tests of automatic shutdown
system of the feeder protective switching device on ensuring the safety of load center of an industrial enterprise.

Methods. Modeling of reliability of the protective switching device in dynamic mode with application of the
Markovian processes with digital number of states and continuous time.

Results. It has been established for the particular load center of the industrial enterprise that if the functional
state of the automatic shutdown system of the feeder protective switching device is controlled twice a year instead
of once then the number of emergency shutdowns of the transformer substation busbar section will reduce by 3.1.

Scientific novelty. The analytical dependence has obtained for probability of the non-failure operation during
the operation time of the protective switching device that may exist in three states taking into account the diagnostics of
its automatic shutdown system.

Practical value. The obtained analytical dependences make it possible to evaluate and to substantiate the
efficiency of the developed guidelines on rescheduling the periods of diagnostics of the automatic shutdown system
of the protective switching devices being operated in the power supply systems of the industrial enterprises.

Keywords: reliability,; protective switching device; electric discontinuity, failure to operate; random process;
relay protection; diagnostics.
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COMPREHENSIVE APPROACH TO THE SAFE OPERATION OF HAZARDOUS INDUSTRIAL OBJECTS

Heas. ObOocHOBaHUE U BBHIOOP 3P(PEKTUBHBIX MOIXOJOB K OICHKE PHCKA YPC3BBIYANHBIX CHUTyalluil Ha
OTACHBIX MPOU3BOJICTBCHHBIX 00BEKTAX /I 00CCIICUCHHUS MX OC30MaCHOM YKCILTyaTaIlHH.

Metoauka. NHbopMaMOHHO-aHATUTHYCCKUE UCCIICTOBAHHUS METOIOB OLICHKU PUCKA.

PesyabTaThl. MccnenoBanbl U MPOAHATU3UPOBAHBI METOABI OLCHKH PUCKA BO3HUKHOBCHHS YpPE3BBIUANHBIX
CUTyallii Ha OMACHBIX MPOM3BOJCTBCHHBIX OOBEKTaX, OMPEACICHBI MPOOJIEMBI MX MPAKTUYCCKOTO HCIOIh30BAHUS
U TIPES/IJIOKCHBI IyTH PELICHUS 3TUX MPOOICM.

Hayuynasi HoBu3Ha. OGOCHOBaHBI TPEOOBAHUS K 0OECIICUeHUIO 0€30MacHOT0 (PYHKIIMOHUPOBAHUS OMACHOTO
MIPOU3BOJICTBEHHOTO OOBEKTa HA BCEX CTAAMAX €T0 KU3HEHHOTO ITHKIIA.

IMpakTuyeckasi 3HAYUMOCTb. [IpeUIOKEHHBI TOIX0J K CO3JAHHWIO IICHTPATM30BAHHON 0a3bl JaHHBIX,
YCTaHOBIICHHIO TIOKa3aTeNNel MPUEMIIEMOTO PUCKA, OPTaHU3aluN O0YUCHHS CIICIIHAIICTOB 10 aHAIN3Y U OLIEHKE PHCKa
MO3BOJISIFOT TOBBICUTH (P (GEKTUBHOCTh aHAIM3a OMACHOCTEH W OIEHKH PHCKAa BO3HUKHOBEHHS YPE3BBIYAHBIX
CHUTyalllid Ha ONACHBIX MPOU3BOJICTBEHHBIX OOBEKTaxX I 3a0JIarOBPEeMEHHOTO MPEAYNPEKICHHUS YTPO3 JKA3HU
U 370POBBIO TMEPCOHANA, Pa3pyIICHUS TEXHHYCCKUX YCTPOMCTB, 3MaHUA M COOPYKCHHUH, a TaKKEe HAHCCCHHs Bpena
OKpYKatoulei cpeze.

KaroueBble ciioBa: memooonozus OYeHKU PUCKA;, 4pe38bldaiiHas cumyayusi, ONACHuI NPOU3800CMBEEHHbL
06vexm,; cmamucmuyeckue OanHble, NPUeMIeMblll PUCK.



Purpose. Substantiation and choosing of the effective approaches to the risk assessment of occurrence
of emergency situations at the hazardous industrial objects for ensuring the safe operation of their facilities.

Methodology. Information and analytical investigations of the risk assessment methods.

Results. The methods of risk assessment of the occurrence of emergency situations at the hazardous industrial
objects have been investigated and analyzed, the problems of their application on practice have been identified and
the solutions to these problems have been proposed.

Scientific novelty. The requirements to ensuring the safe operation of the hazardous industrial object at all
the stages of its operational life have been substantiated.

Practical value. The proposed approach to creation of the centralized data base, determination
of the acceptable risk indices, organization of training of risk analysis and risk assessment specialists enable to
improve the effectiveness of the analysis of hazards and the risk assessment of emergency situations occurrence at
the hazardous industrial objects in order to prevent threats to life and health of the personnel in advance, destructions
of technical devices, buildings and constructions as well as the environmental damage.

Keywords: risk assessment methodology; emergency situation; hazardous industrial object; risk assessment,
risk analysis; statistical data; acceptable risk.



