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V. BizomocTi npo gucepraniio
Mosga guceprTariii:
Koau TeMaTHYHHUX PYyOPHK: 52.13.33

Tema guceprarii:
1. BIoCcKOHaJIEHHS! METOIiB MOHITOPMHIY a€pOra3oHaMiYHUX NIapaMeTPiB Ta OLIHKY a€POJIOTIYHOTO PUBKKY

BEHTUJIALIIMHUX CUCTEM BYTIJIbHUX WAXT 3 BUKOpUCTaHHAM CMAPT-TexHOI0TiN

2. Improvement of methods of monitoring of aerogas-dynamic parameters and assessment of aerological risk of
ventilation systems of coal mines with the use of smart technologies

Pedepar:

1. O6'eKT BOCIIIPKEHHS - aepOra3oMHaMIidHi IPOLECH Y MAXTHUX BEHTUIISILIMHYAX CUCTEMAaxX. MeTa poboTH -
BIOCKOHAJIMTH METOY, BCTAHOBUTH 3aKOHOMIPHOCTI Ta po3pobuty iHpopmaniiiHO-BUMipIOBabHi CMapT-
TEXHOJIOTii MOHITOPUHTY CKJIaJHUX a€POra3oiHaMiuHUX MEPEX BYTJIbHUX MAaxT AJ1s1 MiJBULLLEHHS PiBHS 6€31eKU
Ta 3HMKEHHSI aBapifHOCTI y BYTi/IbHIN ranysi. MeTonu JoCliIKeHHs - [ JOCSITHEHHS IIOCTaBJIEHNX 3aBIaHb Yy
pOOOTi BUKOPHCTaHUI KOMIJIEKCHUM METO]I, JOCIiPKEeHb, 1[0 BKJIIOYAE: aHali3 iCHYIOYHNX JliTepaTypHUX IKeped i

y3araJibHeHHs1 HayKOBO-TEXHIYHUX [IOCSITHEHb B 00JIaCTi MiABUILEHHS 6€3I1eKH, MOHITOPUHTY Ta KOHTPOJIIO



aeporasovHaMiYHUX [TapaMeTPIB Ta OLiHKM aePOJIOTIYHOIO PU3UKY BEHTWIALINHAX CUCTEM BYTJIBHUX IIAXT, TEOPIi
PU3UKiB, Teopii yripassiHHs, Teopii rpadis, HeIMHIKHOTrO IPOrpaMyBaHHS, MaTEMaTUYHOTO aHai3y, Teopii
JIMOBIPHOCTI Ta MaTEMaTUYHOI CTATUCTUKH i3 3aCTOCYBAHHSM Cy4acHUX iHPOPMaLiiHUX CUCTEM i 06UUCIIIOBAIBHUX
KOMILJIEKCiB. Briepiie po3po6ieHO MeTO, BU3HAYEHHS 30H 3ara3yBaHHsI IIAXTHOI BEHTUJISILITHOI MepeXXi BYTijIbHUX
IIaXT IIPU IIOBOPOTi €K30TE€HHOI IOKeXi Ta BCTAHOBJIEHO 3aKOHOMIPHOCTI 3MiHM KOHIIEHTpallii ra30MofioHMX
IIPOJYKTIB B IepILiil BUPOOLi KOHTYPY, B sIKy 6e3l10CepeHbO HaIXOsTh ra30oi6Hi IpoAyKTH Bi BOrHMIla
IIOKEXXI, Bif KOHLIEHTPALlii ra30M10i6HMX MPOAYKTIB Ta BUTPAT MOBITPS y BUPOOLL], 110 10Jla€ ra3onoiOHi IPOLYKTU
Bifl, BOTHMIIA NTOXKEXI B IEPITY BUPOOKY KOHTYPY PELMPKYJIALii, Ta CYMapHUX BUTPAT MOBITPSI BCiX BUPDOOOK 30HU
3arasyBaHHs. Briepiue po3po6sieHO MEeTO[, BUSHAUEHHS PU3KKY PalTOBOTO BUKUAY BYTiJLISL, IOPOJH i rasy, 3
ypaxyBaHHSIM TiPHAYO-T€OJIOTIYHUX, TPHUYOTEXHIYHUX Ta JIIOJCbKOIO YNHHUKIB Ta BCTAHOBJIEHO 3aJI€KHOCTI 3MiHU
PU3UKY Bif KoedillieHTy yCYHEeHHSs IOPYLIEHb, SIKUI XapaKTepu3ye BIUIUB JIIOJCbKOTO YMHHYKA. Briepiie
OOI'PYHTOBAHO KpUTEPIill afieKBaTHOCTI iHPOpMaLiliHO-BUMIPIOBAJIbHUX CMAPT-TEXHOJIOTiNl MOHITOPUHTY CKJIQJHUX
aeporasoMHaMivYHUX MEPEX - MaKCUMaJIbHa HEB'S43Ka BUTPAT MOBITPS y By3J1aX MOJEJIbOBAHOI MePeXi Ta BUPILIEHO
3a/lauy CTPYKTYpHOI ifeHTU}iKalii aepoayHaMidYHUX IapaMeTpiB MAaXTHOI BEHTUJIISALIIMHOI MEPEX] B YyMOBax
HEIOBHOI Ta HEJJOCTATHBO JOCTOBIpHOI iHpopMalii. Po3po6sieHo Ta BIpOBAIKEHO iHCTPYKIIiIO - KOPIOPAaTUBHUN
CTaHJAPT, SIKUU perjameHTye O6e3leyHe BelleHHs TipHUIrX poobiT Ha ByryienobyBHux mwaxrax JTEK EHEPT'O. V Hil
OIIMCAHO BAKJIMBUM TEXHIYHUI aCIleKT, CIIPSIMOBAHUM Ha 3HVDKEHHS PU3UKIB 3a ra30BUM (DAKTOPOM, 11JIs1 J1aB, 110
BiANPaLbOBYIOTD 3aI1ACH i3 3aCTOCYBAaHHSIM CTOBIIOBOI CUCTEMU PO3POOKU. [IpONIOHOBaHY CXEMY TEXHOJIOTIYHUX
IIPOLECiB ra30i30J141ii TyNMKiB BEHTUISLIMHUX IITPEKiB allpOOOBAaHO Ha MPAKTUILi; OTPMMAHO XOPOLli pe3yJbTaTy B
nsaHi 6e3nexky i ekoHOMiYHOI epekTUBHOCTI. BoHa 060B's13K0Ba 110 3acTocyBaHHs Ha maxtax JTEK i moxe 6yTu

PEKOMEH0BaHa [1Jisl iHIIKX BYIJ1e00YBHUX MiANPUEMCTB, 1110 PO3POOJISIIOTh FA30HOCH] IJIACTH.

2. Object of research - aerogas-dynamic processes in mine ventilation systems. The purpose of the work is to
improve methods, establish patterns and develop information and measurement smart technologies for
monitoring complex aerogas-dynamic networks of coal mines to increase safety and reduce accidents in the coal
industry. Research methods - to achieve the objectives of the work used a comprehensive research method,
including: analysis of existing literature sources and generalization of scientific and technical achievements in
improving safety, monitoring and control of aerogas-dynamic parameters and aerological risk assessment of coal
mine ventilation systems, risk theory, theory control, graph theory, nonlinear programming, mathematical analysis,
probability theory and mathematical statistics using modern information systems and computer systems. For the
first time a method was developed to determine the gassing zones of the mine ventilation network of coal mines
when turning exogenous fire and established patterns of changes in the concentration of gaseous products in the
first circuit, which directly receives gaseous products from the fire, products from the fire in the first development
of the recirculation circuit, and the total air flow of all workings of the gassing zone. For the first time, a method
was developed to determine the risk of sudden emissions of coal, rock and gas, taking into account mining and
geological, mining and human factors, and the dependence of risk change on the elimination factor, which
characterizes the human factor. For the first time the criterion of adequacy of information-measuring smart
technologies of monitoring of complex aerogas-dynamic networks - maximum inconsistency of air consumption in
the simulated network nodes is substantiated and the problem of structural identification of aerodynamic
parameters of mine ventilation network in incomplete and insufficiently reliable information is solved. An
instruction has been developed and implemented - a corporate standard that regulates the safe conduct of mining
operations at DTEK ENERGO's coal mines. It describes an important technical aspect aimed at reducing the risks
of the gas factor for benches that are running out of reserves using a pillar development system. The proposed
scheme of technological processes of gas insulation of dead ends of ventilation drifts is tested in practice; good
results in terms of safety and cost-effectiveness. It is mandatory for use in DTEK mines and can be recommended
for other coal mining companies developing gas-bearing formations.
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