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3 PO3AI1J

rA3OAUHAMIYHI ABULLA (raf) TA
MPUYMHU ABAPII HA LLIAXTAX

Bubyxu i moxexxi npu BUJOOYTKY ByTiJJjsf,
HadTH i ra3y — siBULIE JOCUTb PO3LIHPEHE.
[IpuiHATO BBaXKaTH, 10 MOr0 NepuionpruiuHa —
MeTaH. YKpalHCbKi BYeHI BUABUJIU CJIiU BOAHIO
y KONaJIbHAX Ta BBAXKAIOTh, L1J0 TeXHOTEHHI aBapii
(CAA) cnpudMHSIE BOJEHb.

3.1. PO3POBKA TA BMPOBAXKEHHA BE3-
NEYHOI NOLWYKOBOI TEXHONOTIT
BYTI/IbHUX POAOBULL,

CnpocTyBaHHS iCHYyl0OYHUX NIOIVIA/JIB HA reo-
JIOTiYHi yMOBH Ta re0AUHaMIi4yHi IpoLecu B
30HaX PO3BUTKY IIAaXTHMX I10JIiB ByIVIEeIO-
POAHUX MACHUBIB.

[Ipobaema po3pobku ma enpo8adiceHHs NOWYKo-
80i mexHo.102ii, IKa 3a6eanevyums 3axucm 2ipHU4ux
8UpP0O6OK Ma yHeMoxcAu8UMb kKamacmpogu npu
po3pobyi 8y2inbHUX podosUL 0COOAUB0 AKMYA/IbHA
3apas, KoAu NUMAaHHs npupood00XOPOHHUX 3ac06i8
ma nideuwjeHHs1 6e3neku npayi Ha 8y2i/IbHUX WAX-
max cmoims dysice 2ocmpo. Hosa po3pobka 6e3neu-
HOI nowyKo8oi mexHo/102ii 8y2inbHUX podosuuy, ujo
3anponoHo8aHa agmopamu, 003801UMb 3a84ACHO
gidcsidkosysamu, 8UQIASIMU MICYS MOHCAUBUX
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SECTION 3

GAS DYNAMIC PHENOMENA (GDF)
AND CAUSES OF ACCIDENTS at MINES

ual2.cl

Explosions and fires during the extraction of
coal, oil and gas are a fairly widespread phenom-
enon. Methane is considered as a main reason
of it. Ukrainian scientists discovered hydrogen
traces in mines and believe that hydrogen causes
man-made accidents.

3.1. DEVELOPMENT AND IMPLEMENTA-
TION OF SAFE SEARCH TECHNOLOGY
OF COAL FIELDS

Refutation of existing views on geologi-
cal conditions and geodynamic process-
es in development zones of mine fields
of coal massifs.

There is a problem of development and imple-
mentation of prospecting technology to ensure
protection of mining products and prevent dis-
asters during the of coal deposits. It is espe-
cially relevant now when issue of environmen-
tal protection and improving labor safety in
coal mines is very acute. Development of safe
search technology for coal deposits is proposed
by the authors. It will allow early monitoring
to identify places of possible manifestations




nposeie 2a3oduHaAMiYHUX 8UW ma npuiimamu
onepamuseHi piwieHHs1 0451 ix ycyHeHHs. TexHo102i5
6a3yembcsl Ha 3acmMocy8aHHI NOWYKO8UX 24302€0-
XIMIYHUX Memodi8 0451 Kapmy8aHHS MICYb HAKO-
NUYeHHs 2a3080-800HEBUX CKYN4YeHb ma ix 0i/s-
HOK [ pa3om 3 KOMNJAEKCOM 2€0/1020-2e0PI3UYHUX
Mmemodie 00380/151€ 8UDIAAMU NAOWIT MONCAUBUX
asapiiiHux npoyecis y 30Hax po38UMKY WaxmHux
nosie. Ha eeaukomy macugi npogedeHux noabo8ux
po6im naowuHHoi ma npoginbHoi 3liomMok dogedeHa

doyinbHICMb 3aCMOCY8AHHS NOWYKOBOI MeXHO.102i1

0151 06T PYHMYBAHHS 3AKAAO0AHHS BUNEPEOIHCANbHUX
dezazayitiHux ceepds08UH 0151 3an06i2aHHs1 HEKepo-
8AHUM BUOYXOHE6E3NEeYHUM NPOYecam i mexXHiYHUX
Kamacmpog. 3anponoHo8aHa mexHo.102is1 6yaa
anpo608aHa Ha YUc/aeHHUX 8U006Y8HUX 06 EKMax
8 npoyeci NOwWyK080-eK0/102IYHUX 00CAI0HCEHb
Yy 30Hax po3gumky 0i4ux ma 8ionpaybo8aHux
WAxXmHUX noJie.

OpHiero 3 MpoBigHUX Npo6JieM cyyacHOC-
Ti, 1110 TA/JIBMYOTb PO3BUTOK HAyKOBOTO [IPOTPECY,
€ BUKOPUCTAHHA ICHYIOYMX eHepreTUYHUX JpKe-
peJ, siki HecyTh HE3BOPOTHI pyHHIBHI npoliecu
B HAaBKOJIMLUIHBOMY CepeJoBHUILi I MIPU3BOAATH
J10 TJI06a/IbHUX TeXHOT€HHUX SIBULL Ta TPUPOJIHUX
KaTaKJi3MiB, He3BaXKal0uu Ha JAOCUTH 3aTPaTHI
MPUPOI00XOPOHHI 3axoau. [IpakTUYHO Taki mpo1ie-
CH TiCHO NMOB'sI3aHi 3 BUKOPUCTAHHAM 3aCTapiJiux
TEXHOJIOTiN BUJJOOYTKY eHepreTUYHUX JpKepel
Ta IX eKCIJIyaTalli€lo, 1[0 He BiAN0BiJa€E CbOroAHILI-
HIM 3anIMTaM pO3BUTKY IPOTpecy.

CboroziHi 6i/bLIICTh PO3BUHEHUX JlEPKAB
CTOITH Ha LJIAXY BUKOPUCTAHHA aJIbTePHATUBHOL
eHepreTUKHU Ta BiJHOBJIIOBAHUX JpKepeJ i pecypciB.
BoueBu/ib, nepiioyeproBoo 3aa4vero € camMme pos-
BUTOK BOJHEBOI aJIbTePHATUBHOI €eHepreTUKH, TaK
K BOHA € NepeyMOBOI0 BUPIillleHHS BCiX IHIIUX
3a/a4.

TakuM 4YMHOM, BoIHEBA eHepreTUYHa peBo-
JIIOLIiI MOXKe JOKOPIHHO 3MiHUTH OCHOBH CBITOBOI
eHepreTUKHU i MJIaHEeTapHY €KOJIOTIYHY CUTYaIlil0
Mai6yTHbOrO. KpiM TOrO, 3acTOCYyBaHHA 3anpo-
IMIOHOBAHOI HAaMU TeXHOJIOTil AJisd BUJiJeHHS
reo/JMHaMiYHUX aKTUBHUX 30H, IePCIEKTUBHUX
Ha NpoMHUCI0BI nouyku BB, 103Bo/INTH BU3Ha4a-
TH MicLg MOXJ/IMBUX nposBiB [ aa noxanbiio-
ro NPUUHATTA BUINlepeKaJbHUX OllepaTUBHUX
pilieHb 1010 6€31eYHOro BeJleHHs BUL00YBHUX
po6iT. OGrpyHTYBaHHS i MOCTAaHOBKA 3aB/aHb
3 OL|IHKU [1epClIeKTUB BUSABJIEHHSA NIepCIeKTUBHUX
CKyIT4YeHb eH/IOTeHHOT'0 BOAHIO B JiiTocdepi npo-
BOZMJIACh HAMHU B paMKaX HayKOBUX aKaJeMiYHUX
HalpaloBaHb, €KOJIOT0-BUJ00YBHUX aClEeKTiB
Ha HaQTOra3oHOCHUX CTPYKTYypax Ta IIaXTHUX
00’'eKTax BYTiJIbHUX OacelHiB YKpaiHU.

AHasi3 cyyacHOro CTaHy BYIJIEBUA00YT-
Ky B YKpaiHu i y cBiTi B 11i;ioMy; 06I'pyHTYBaHHS
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of gas-dynamic phenomena and make opera-
tional decisions for their elimination. The tech-
nology is based on application of exploratory
gas-geochemical methods for mapping places
of accumulation of gas-hydrogen accumula-
tions and their areas. It together with a com-
plex of geological-geophysical method allows to
identify areas of possible emergency processes
in development zones of mine fields. Feasibili-
ty of using search technology to justify use of
laying anticipatory degassing wells to prevent
uncontrolled explosive processes and technical
disasters was proved on large array of conduct-
ed field work of planar and profile surveys. The
proposed technology was tested on numerous
mining sites in the process of exploratory and
ecological research in development zones of
active and exhausted mine fields.

One of the leading problems of modern
times is use of existing energy sources. It caus-
es irreversible destructive processes in the
environment and lead to global man-made
phenomena and natural cataclysms despite
quite expensive environmental protection
measures. Such process inhibits development
of scientific progress In practice such process-
es are closely related to the use of outdated
technologies for extraction of energy sources
and their exploitation. It does not meet today’s
demands for progress development.

Today, the most developed countries
are on the path to use alternative energy and
renewable sources and resources. It is obvi-
ous that the first priority is the development of
hydrogen alternative energy as a prerequisite
for solving of all other problems.

Thus, hydrogen energy revolution can
fundamentally change foundations of world
energy and planetary ecological situation of
the future. In addition, application of our pro-
posed technology for selection of geodynamic
active zones promising for industrial explo-
ration of HC will make possible to determine
places of possible GDF manifestations for fur-
ther adoption of anticipatory operational deci-
sions regarding safe conduct of mining oper-
ations. Substantiation and tasks setting for
prospects assessment for detection of prospec-
tive accumulations of endogenous hydrogen in
the lithosphere was carried out by us within
the framework of scientific academic work. We
also considered ecological and mining aspects
on oil and gas-bearing structures and mine
facilities of the coal basins of Ukraine.

There are direct detonators of gas-dy-
namic phenomena and expediency of preemp-
tive measures that will prevent the occurrence




JIOIIILHOCTi BUKOPHCTAHHS 6€3MeYHOI MOIYKOBOI
TEXHOJIOTIi B 30HaX PO3BUTKY LIaXTHUX MOJIB AJId
BU/IiJIEHHS NePCINEeKTUBHUX JUISHOK KOHIEHTpa-
11i}l BOAHIO B MiCLIIX BYIVIEBUJ00YTKY, 1110 CJIYTYIOTh
NpPSIMUMHU JIeTOHAaTOPaMU ra3oZiJMHaMIYHUX SIBUIL,
Ta JOLJIBHOCTI BUllepeIKa/IbHUX 3aX0/iB, 110 YHe-
MOXKJIUBUTD [/14.

3akapToBaHi 3a yparaHHMMU KOHLeHTpa-
[[iIMY BOJIHEBI aHOMaJIil Y IIUPOKUX MeKax JOCJIi-
JPKeHb CTAHOBJIATb 6€3CYMHIBHUM MOLIYKOBHUM
iHTepec He TiJIbKU K GpeHOMEHU eHEePreTUYHOr 0
JOKepesia, a ¥ 3 TOYKU 30py Te0eKOJIOTYHUX IPo-
THO3iB i1 NPUUHATTSA pillieHb NMpo 6e3meKy
B 30HaX PO3BUTKY NOLIYKOBO-HAPTOra30BUX POGIT
(Xpectuie, [lprazoBcbKke, MeKCMKaHCbKaA 3aTOKQ,
Jle Oy/IM BUKU/IY, 110 IPU3BEJIN 10 3HAYHUX JIIJI-
CbKHMX BTPAT), @ TAKOX Y 30HI AiI0UUX MIAXTHUX
0J1iB, HAKW6i/bII TporHo30BaHux [/14.

Y nporeci npoBeieHUX PO6IT 6yJIM BUKOPUC-
TaHi Ta y3arajbHeHi MaTepia/i CBiTOBOTO A0CBi-
ny TJ15, a Takoxx ByiacHi 6araTopivyHi akageMivyHi
HalpaloBaHHA, 10 B KIHIIeBOMY PaxXyHKY JaJIo
Hi/[CTaBy /IJi1 HAYKOBOTO OGI'PYHTYBaHHS HOBIT-
HiX migxofiB y pocaigpxenHax /14 3a paxyHok
BOJIHEBOI CKJIaZIOBOI Ta MOXXJIMBOCTi pO3pO6GKHU
i BpoBa/keHHs 6e31e4Hoi BUA0OYBHOI TEXHOJIOTIT
y BYIJIeBHU100yBHIl raysi.

TpapuuiiiHa Touka 30py Ha npu4yuny [ —
rippuya BUpo6Ka MiIXOAUTh /0 Ta30HACUYEHO]
MeTaHOHOCHOI JjIJITHKY B yMOBax Jierasatii, MeTa-
Mopdi3My, aBapiliHUX npoiieciB. Ta gye 4yacTo
NOTY?KHI BUKU/IU IPOXOJATH B YMOBAX BiZICYTHOCTI
BiZIMOBI/IHMX ra30BUX METAHOBUX KOHIIEHTpallili,
PO 1110 He CIOBIILAOTE Cllelia/IbHO HaJlallTOBaHI
MeTaHOYYT/IUBI anapaTypHi npuctpoi. Taki aBapii-
Hi IPOLIeCH HEMOXKJIUBO IOSAACHUTH Hi 3 Te0XiMI4HO],
Hi 3 TEXHOJIOTIYHOI TOYKHU 30py. Tak, micjis KOXKHO-
ro aBapiMHOIO TPAariyHOro BUKUAY roBOpPATh PO
JIIOJCbKUH haKTOp abo Mmpo 3acTapisie 06.J1aJHAHHS.

PanToBi BUKUAY BYTriid i ra3y 3i 3Ha4yHU-
MU JIIOACBKUMHU KepTBaMy, moyrHarouu 3 1800 p.
y ®panuii, llIBeinapii (1. Arpan, 3aruHysio 6/113b-
ko 300 4os10Bik), B Pocii 3 1900 p. (111 YIbSIHOBCbKA,
KemepoBcbka 06.1., 2007 p. — 3arunysio 110 yosto-
Bik; Kysbac, 2010 p. — 3aruHyso 100 yosoBiK),
TPaAULINHO JOCHIAXKYIOTbCA TA TPAKTYHOTbHCA
MaiKe TiJIbKY 3a OJIHI€I0 BepCi€o — copbiiiiiHo-
MeTaHOBOR. [[paKTHUYHO BCi iH1II TeoJIoriyHi, reo-
¢isuyHi, reoximiuHi Teopii BuHMKHeHHs [/15 migaa-
BaJIUCh 3HAYHIM KPUTHULI Ta He 6pasIUCh [0 YBaru.

TpariuHi nmozii, o noB’sg3aHi 3 MposiBOM
[/ npu BUA0OYTKY BYTiJJsA, OCTAaHHIM 4YacoM
OXOILIIOIOTh MUPOKi reorpadivni mexi: PpaHiis,
Besbriga, HiMeyunHa, Pocig, TypeyuunHa, [losibma,
Icnanis, bosrapisa, Hopseris, Ykpaina, B 4acoBomy
pO3pi3i — BiJ MOYATKYy OCBOEHHS BYIVIEIIOPOJAHUX
TOBII /10 ZIiiCHOTO Yacy. Bce 11e 3060B’s13y€ 11yKa-
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of a nuclear explosion: analysis of current state
of coal production in Ukraine and in the world
as a whole; substantiating the expediency of
using safe prospecting technology in minefield
development zones to identify promising are-
as of hydrogen concentrations in coal mining
sites.

Hydrogen anomalies mapped by hurri-
cane concentrations are undoubted research
interest as phenomena of energy source and
from the point of view of geoecological fore-
casts for making decisions about safety in
development zones of oil and gas explora-
tion (Khrestishche, Pryazovske, Gulf of Mexi-
co, where emissions led to significant human
losses) and in the area of active mine fields of
the most predicted GDF.

Materials of the global experience of
gas-dynamics were used and summarized in
the course of the work. Many years of our aca-
demic work ultimately provided basis for sci-
entific substantiation of the latest approach-
es in the study of gas-dynamic phenomena
(gas-dynamic phenomena) due to the hydro-
gen component and possibility of developing
and implementing safe mining technology in
the coal mining industry.

Traditional point of view on GDF cause
is following: mining is suitable for gas-satu-
rated methane-bearing area under conditions
of degassing, metamorphism, and emergency
processes. Very often powerful emissions take
place in the absence of appropriate gas meth-
ane concentrations. It is not reported by spe-
cially configured methane-sensitive hardware
devices. Such emergency processes cannot be
explained either from a geochemical or tech-
nological point of view. After every acciden-
tal and tragic release there are conversations
about the human factor or outdated equip-
ment.

Sudden emissions of coal and gas with
significant human casualties caused human
losses: in 1800 in France, Switzerland (Agrape
village, about 300 people died), in Russia —
110 people died in 2007 in Ulianovska village,
Kemerovo region, 100 people died in Kuzbass
in 2010. These cases are traditionally studied
and interpreted almost only according to one
version — sorption-methane. Practically all
other geological, geophysical, and geochemi-
cal theories of GDF occurrence were subjected
to considerable criticism and were not taken
into account.

Tragic events related to GDF manifesta-
tion during coal mining have recently covered
wide geographical boundaries: France, Bel-




TH HOBI NiJIXO/IX | TPAKTOBKH 10 BUPIlIeHHA HaJ-
3BUYaWHO rocTpoi npobjemMu — 6e3neKu BUPO6-
HUILTBA, a F0JIOBHE, OXOPOHHU JIJCbKOT0 XXUTTH
i 3n0poB’s [Mapakyuues, 2008].

Ta, Ha mpeBeJIMKUU KaJib, odiliiHA TOY-
Ka 30py NPOJOBXKYE 3a/JUIIATUCA He3MIHHOIO.
Hi nep>xaBa, Hi IPpUBAaTHI KOMIIaHil He 3allikaBJie-
Hi B JOCJIIP)KEHHAX, JUCKYCiAX, KOHLeHTpaLiax
3ycuJib i GpiHAaHCYyBaHHI HEOOGXiITHUX €KO0JIOTO-
BUPOOHUYMX JJOCJTiKEHD.

Ha nami norsisii, 6araTo Hemopo3yMiHb y nep-
1LIy Yepry NoB's3aHo 3 TUM, 1110 TPUYMHAMHU BUOYXIB
IPOJIOBXKYIOTh BBKATUCS TPAJULIHMHI (COpOLIiiHi)
dbopMu 3HAXO/KEHHSI MeTaHY Y BYTiJLIi i Horo raso-
JMHAMiYHi BUZIJIEeHHS (KJIaCU4Hi panToBi BUKUIU
BYT/L/IA i rasy, AJ/151 IKUX po3pobJsieHa Maca rinores
i Teopiii, BcTaHOBJIEHI 3aKOHOMipHOCTI). Aste BCi
nionepesHi JOC/IiPKeHHS He IPUBEJIN 10 PO3POOKHU
JIIEBUX TEXHOJIOTiM 6€3Me4YHOro BUI00YTKY BYTiJI-
JISl.

[lix 3arasibHUM GOPMY/IIOBAaHHAM «BUOYXH
MeTaHy» HacllpaBZi BiZj0yBalOThCs i BUOYXHU iHILIHUX
rasiB, poJib IKUX /10 I[bOT0 Yacy B3araJji He 6paJia-
cd 10 YBaru. 3a JAHUMHU NIPpOBeleHUX aBTOpaMHU
YUCJeHHUX AO0CAiIKeHb caMe Iii ra3u CTalwThb
«IeTOHAaTOPOM» | BTATYIOTH Y JIAHLIOTOBY peak-
[i10 BOAHEBY CKJIaZ0BY. 3a fanumu I. I I'puiika,
caM MeTaH BUOYXa€ TiJIbKU B IOCUTb BY3bKOMY
Jlianma3oHi KoHLeHTpanii 4,5-16% (MakcuMasibHa
BUOYyxoHe6e3ne4HicTb npu 9,5%; npu 1% y maxri
BUMMKAEThCS eJIeKTpoeHepris, npu 2% i3 maxTu
BUBOJSATLCS JIIOAU).

[omosnoru Mmetany — Baxki BB (nmponas,
eTaH, 6yTaH) — BUOyXoHeOe3NeyHilli B HabaraTo
6isbIIOMY /liana30Hi, Hi>k MeTaH.

[Ipu kaTacTpodax y BYriJIbHHUX IIaxTax
MO>KJIMBA PUYMHA BUOYXOHE6€e31eYHOCTI BOJHIO
He BPaXOBYETbCs. X04a, IUBU/LLE 32 BCe, 3a JAHUMU
HalUMX HalpaloBaHb Ta JOCAiKEHb JIeSIKHUX BYe-
HUX, CaMe B I1bOMY BCH CIIpaBa.

B nporieci npoBeieHUX aBTOPaMU aHaIITUY-
HUX, IPUKJAJHUX Ta HATYPHUX AocaifxeHb [A
OyJI0 BCTAaHOBJIEHO, 1[0 MOPIr BUOYXOHE6Ee3MevyHO-
CTi 3HAaYHO 3HWXKYETHCH, AKILO MeTaH 3aMiHUTHU
Ha BOJIeHb a60 MOT0 CyMilll 3 MeTaHOM, ITPoTaH a6o
iHIIi TOMOJIOTH.

baraTodakTopHa iHTepnpeTallis rasoreoxi-
MiYHUX JJaHUX Ta KOMIIJIEKCY Ie0JIoTiuHo], reodi-
3UYHOI, reoTepMiuHoi Ta aepokocMiyHoOi iHpOp-
Mallil 103B0JIMJIa CTBOPUTH HOBITHIO TEXHOJIOTIIO
[MMaTeHT ..., 2018; [laTeHT ..., 2019] kapTyBaHHS
Indy3iMHUX ra30BOJHEBUX MOTOKIB Bif, iX reHe-
TUYHUX JpKepeJi 0 MiClb IPOMUCI0BUX HAKOIHU-
YeHb Ta AIJITHOK MOXJIMBUX aBapiMHUX MPOLECIB
y 30HaxX PO3BUTKY LIaXTHUX MOJIIB.

3anponoHoBaHa TeEXHOJIOTisA 6yJ1a anpo6oBa-
Ha HA YMCJIEHHUX BUJIOOYBHUX 00'EKTAX Y MPOIIeCi
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gium, Germany, Russia, Turkey, Poland, Spain,
Bulgaria, Norway, Ukraine. In temporal section
it is from the beginning of coal-bearing layer
development to the actual time. All this obliges
us to look for new approaches and interpreta-
tions to solve an extremely acute problem of
production safety and protection of human life
and health [Marakushev, 2008].

Unfortunately, the official point of view
continues to remain unchanged. Neither the
state nor private companies are interested in
research, discussions, concentration of efforts
and financing of necessary environmental and
industrial research.

In our opinion many misunderstandings
are primarily due to the fact that causes of
explosions are still considered to be the tra-
ditional (sorption) forms of methane in coal
and its gas-dynamic release (classical sudden
emissions of coal and gas; a lot of hypotheses
and theories have been developed and pat-
terns were established for it). But all previous
research did not lead to the development of
effective technologies for safe coal mining.

Explosions of other gases also occur
under general formulation of “methane explo-
sions”. Their role was not taken into account
until now. Numerous studies conducted by the
authors showed that these gases become the
“detonator” and involve hydrogen component
in the chain reaction. G. G. Grytska states that
methane itself explodes only in rather narrow
concentration range of 4.5-16% (maximum
explosiveness is at 9.5%; electricity is turned
off in the mine at 1%,, people are removed
from the mine at 2%).

Homologues of methane are heavy HC
propane, ethane and butane. They are more
explosive in much larger range than methane.

Possible cause of hydrogen explosion is
not taken into account in coal mine disasters.
This is the point according to our work and the
research of some scientists,.

Authors established that HC threshold
is significantly reduced if methane is replaced
by hydrogen or its mixture with methane, pro-
pane, or other homologues.

Multifactorial interpretation of gas-geo-
chemical data and complex of geological, geo-
physical, geothermal and aerospace informa-
tion made possible to create the latest tech-
nology [Patent ..., 2018; Patent ...,,2019] on
mapping of diffusive gas-hydrogen flows from
their genetic sources to the places of industrial
accumulations and areas of possible emergen-
cy processes in the zones of development of
mine fields.




MOILIYKOBO-€KOJIOTIYHUX JOCTI?KEHDb Y 30HAX PO3-
BUTKY [II0YUX Ta BiANpalbOBaHUX IIAXTHUX I10JIiB
HasBHOCTi [/1f 3 sitoacbkuMU xepTBaMu [Bagriy,
Kuzmenko, 2019].

[IpoBeieHi feTaIbHI MIOLTKMHHI Ta TPodisib-
Hi aTMO0-ra3oreoxiMiyHi 3MOMKH 3a MOLIYKOBOIO
TexHoJioriero CTAI'T/l y 30HaX pO3BUTKY HIaXTHUX
10J1iB [103BOJIMJIA 3aKapTyBaTU aHOMaJIbHI Ji/AH-
KU BOJJHEBUX KOHI|EHTpAllil, 1110, 3Ti/THO 3 pe3y/ib-
TaTaMH YHUCeJIbHUX JOCIIKEeHb, CIYTYIOTh IPAMU-
MU fieToHaTopamu [/14.

Y npotieci npoBe/ieHUX 6araTopiyHUX JOCIi-
JokeHb /151 Ha ocHOBi HOBITHIX TeXHOJIOTiH, MU
JIMIIJIM BHUCHOBKIB, 1[0 BUOYXM CIPUYUHAKOTH
IPOPUBH TVIMOUHHOTO ra3y B ripHU4Yi BUPOOKH,
NPUYHUHOI AKUX € CTPYKTYPHI, JIOKaJbHi, peri-
OHaJIbHI | MJIaHEeTapHI MPOLECH, B OCHOBI SKHUX
JIEXXUTDb BOJHEBa CKJIaZl0BA — TrOJIOBHUM JleTOHA-
TOp aBapiiiHux npoieciB Ta [/[f. s Teopisa Bix-
KPUBAE BiJHOCHO HOBUU HAIIPSAMOK i 3alpOBa/PKy€
HOBi 6araTorpaHHi nepcrneKTUBY B MPOTHO3yBaHHi
Ta 3anobiraHHi katacTpodiyHux aBuly [Bagriy,
Gozhik, 2019; barpuii, Kysbmenko, 2019].

Pe3ysibTaTu npoBeieHUX JOC/IpKEeHb BOJ-
HEBUX KOHIleHTpallill 6e3nocepejHbO B LIAXTHUX
BUpPOOKaX, a TAKOX HaJl NPOEKLiaMHU Ji0YUX
IIAaXTHUX JIaB, 3a iIX yparaHHUMHU 3HAYEHHAMHU
CTAHOBJIATb 6€3CYMHIBHUH MOLIYKOBUH iHTepec
SK 3 TOYKH 30py Fe0EKOJIOTIYHUX MPOTHO3iB, TaK
i 11 IpUMHATTA pillleHb PO BUPOOHUYY O6e3MeKy
HeKepOBaHMX BUOYXOHeOe3MeyHUX NPOLECIB, 110
I BUKJIMKAIOTh 3Ha4YHI pyHHYBaHHA B 3aMKHYTHUX
IaXTHUX [IPOCTOPAX, HECYYU MaTepiaJibHi BTpa-
TH, BUBOJAYH | 3yNIMHAYY Ha TPUBAJIMU TIepiof,
BUPOOHUYI LUKJIH, @ TOJIOBHE — MPU3BOAATH
Jl0 3HAYHUX JIIOJICbKUX *KepTB [Barpiii, Haymenko,
2017].

Huxxye My HaBeZeMO MOBOK OpUTriHamLy
BUCJIIB BUZATHOI'O BYEHOTO, YJIeH-KOPECIOH/IeH-
Ta PAH, piicHoro 4seHa AkazeMii FipHUYUX HayYK,
JIOKTOpa TEXHIYHUX HayK, Tpodecopa, BASHAYHOTO
daxiBL B rajsysi reoMmexaHiky, ripCbKOro TUCKY,
TEXHOJIOTii po3p06KHU BYTIJIbHUX MJIACTIB, TEXHO-
JIOTIYHOTO PO3BUTKY BYT1/IbHOI MPOMHUCJIOBOCTi PP
.. T'puuka ['punko, 2007].

«BHe3anHb! /1u BHE3aNHbIE BbIOPOCHI U 83Pbl8bI
8Y20/1bHblx wiaxmax? Omeem Ha 3mom 8onpoc, yabl,
o4esudeH. BHe3anHbl — NOCMO.J16KY, NOCKOIbKY e
6os1ee 100 1em 3HaHuUs 06 amux npoyeccax 3aulo-
PEHbl, 3aYUK/IeHbl Ha YUCIMO MEXAHUCMUYECKUX UAU
MexXHO0/102Uu4eCKUX Npeadcmas.1eHUsIX.

U decsamku siem npusblvyHO paccedo8amb
NPUYUHbI 83pbIB08 8 WAXMax, Haxodums (Uau Ha3-
Ha4ams?) «K03/108 omnyweHusi» U #0amb ca1edyro-
wezo0 83pblea. U HAWA «<KOMHAMHAs» 2a303awWum-
Has annapamypa delicmeume/abHO 3awuujaem,
HO K020 u om 4e20? OHa 8edb «He myda cMompumy,
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The proposed technology was tested
on numerous mining sites in the process of
exploratory and ecological studies in devel-
opment zones of active and abandoned mine-
fields with the presence of GDF with human
casualties [Bagriy, Kuzmenko, 2019].

Detailed area and profile atmospher-
ic-gaso-geochemical surveys using the STAHGR
search technology in the development zones of
mine fields made possible to map anomalous
areas of hydrogen concentrations. They serve
as direct detonators of the GDF according to
the results of numerical studies.

In the course of the long-term research
of the GDF based on the latest technologies we
came to the conclusions that explosions cause
breakthroughs of deep gas into mining work-
ings. Their causes are structural, local, region-
al and planetary processes based on hydrogen
component. The last one is the main detonator
of emergency processes and GDF. This theory
opens relatively new direction and introduc-
es new multifaceted perspectives in the pre-
diction and prevention of catastrophic events
[Bagriy, Gozhik, 2019; Bagriy, Kuzmenko, 2019].

Results of conducted studies of hydrogen
concentrations directly in mine workings pos-
sess undoubted research interest both from
the point of view of geoecological forecasts
and for making decisions about production
safety of uncontrolled explosive processes.
Such processes cause significant destruction in
closed mine spaces, material losses, bring out
and stopp production cycles for a long period
of time and lead to significant human casual-
ties [Baghriy, Naumenko, 2017].

Below we will quote in the original lan-
guage the words of outstanding scientist, cor-
responding member of the Russian Academy
of Sciences, full member of the Academy of
Mining Sciences, doctor of technical sciences,
professor, outstanding specialist in the field of
geomechanics, mountain pressure, coal seam
development technology, technological devel-
opment of the coal industry of the Russian
Federation G. G. Grytsko [Grytsko, 2007].

«Are sudden releases and explosions in
coal mines? Unfortunately, the answer to this
question is obvious. Sudden to extent that
knowledge about these processes has been
obscured, fixated on purely mechanistic or tech-
nological ideas for more than 100 years.

For decades it is customary to investigate
causes of explosions in mines, find (or appoint?)
«scapegoats» and wait for the next explosion.
Our «indoor» gas protection equipment really
protects but who and why? After all it is looking




a omkauams «ee» HayaJ euje Asiekcetli Cmaxa-
HO8, HAKPbIBAsl Y2016 OPE3eHMOM, COXPAHSIS 8 HEM
MEemat.

lIpu kamacmpogax 8 y20/4bHbIX Waxmax
B803MOJCHAS «8UHA» 8000p00A HE yHUMbIBAEMCHL.
Xomsi, eeposimHee 8ce20, UMEHHO 8 HEM 8ce U 0eJ10.

Moe aayb6okoe ybedcdeHue — 8 yenedobbvlue,
3Ko/102uU U 6e30nacHocmu He xeamaem HAYYHOU
2e0/102u4ecKoll N1aHeMapHOCMuU, CO8PEeMEHHbBIX
HemMpaouyuUOHHbIX N0OX0008.

CmpykmypHble, 10KA/1bHblE, PE2UOHA/IbHbIE
U n1aHemapHbsle npoyeccvl He MoAbKO COCmosim
U3 s18/1eHUll U MEXaHu3Mo8, 00 Cux nop He NPUHU-
MArUUXcs 860 BHUMAHUE, HO U COBEPUIEHHO HEJO-
cmamoy4Ho uccaedogaHsvl. OHU npedcmasasom
OMHOCUMebHO HOBbIL npedmem uccaedo8aHull
U 0MKpbI8AOM HOBble MHO20CMOPOHHUE NepCcnekK-
muebl 8 NPO2HO3UPOBAHUU U NpedomapaujeHuu
Kamacmpo@u4eckux s18AeHuli».

Hwxye HaBeleHi pe3ysibTaTH 6araTopiuHUX
(moumHatouu 3 2009 p.) feTaTbHUX MJIOUUHHUX
Ta NpoiIbHUX AOCAIAKEHb Y 30HaX PO3BUTKY
[/I4 maxTHUX N0J1iB ByTiIbHUX OacelHiB JloHbaca:
Airodi waxtu iM. 0. . 3acagbka (ainsguku [iBHiU-
Ha, [liBnenHa), KpacHosimMaHcbKa, Ta JIbBiBCbKO-
BosinHCbKOTO ByTiJibHOTO 6aceiiHy — 1maxTu Cte-
moBa, JlicoBa.

PesynbTaTu JleTaibHUX NpodiJbHUX Ta MJ10-
IIMHHUX JocaimKkeHb Ha [liBHiuHiN Ta [liBgeHHIN
JIAHKax y 30Hax nposasis [ /1 naroTe Bei mificraBu
CTBEP/PKYBATH, 1110 IlepeBakHa Oi/IbIIICTb aBapii-
HUX NPOLECIB NIPOXOJUJIa B 30HAX MiJBUILEHUX
KOHIleHTpalii BoaHto (puc. 3.1, 3.2).

in wrong direction. Alexey Stakhanov also began
to turn off this system covering the coal by tar-
paulin keeping methane inside.

Possible «fault» of hydrogen is not tak-
en into account in the case of disasters in coal
mines. Although, most likely it is all about it.

It is my deep conviction that there is a lack
of scientific geological planetaryism and mod-
ern non-traditional approaches in coal mining,
ecology and security.

Structural, local, regional and plane-
tary processes not only consist of phenome-
na and mechanisms that are still not taken
into account, but are also completely under-
researched. They represent a relatively new
subject of research and open new multilateral
perspectives in forecasting and prevention of
catastrophic events».

Below there are results of multi-year
(starting from 2009) detailed planar and pro-
file studies in the development zones of the
coal mine fields of the Donbas coal basins:
0. F.Zasyadka (Northern, Southern, Krasnoly-
manska sections) and the Lviv-Volyn coal basin
(Stepova and Lisova mines).

Rresults of detailed profile and area stud-
ies in the Northern and Southern sections in
the zones of manifestations of gas-dynamic
phenomena give reason to assert that the vast
majority of emergency processes took place in
zones of increased hydrogen concentrations
(Figs. 3.1, 3.2).

3 Mpodine 1-1

Fig. 3.1. Results of hydrogen detailed profile and planar studies (mine named after
0.F. Zasyadka-North). Dependence graphs of hydrogen anomalies and GDF
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Scheme of spatial distribution of indicators of
hydrogen content in underground air

Scheme of spatial arrangement of areas of gas-dy-
namic phenomena

Fig. 3.2. Results of hydrogen detailed profile and planar studies (mine named after
0.F. Zasyadka-Pivdenna)

AHaJioriyHi geTasbHi NJOUMHHI J0OCJi-
JUKeHHS1 OyJIM MpoBeJleHi HaJ, BUPOOHUUYHUMHU
nJIolaMu maxTtyu KpacHo/lMMaHCbKa — BOJIeHb
BU3HaYeHUH y 32 m.c. (puc. 3.3). Halib6inbi aHo-
MaJIbHO MiJiBULLeH] KOHL|eHTpalii ra3y BCTaHOB-
JeHi Mixk @PenopiBcbkuM Ta [MTM60KOAPCHKUM
CKUJIaMH, a TaKOX y MiBJAeHHOMY KpuJi ['pyiiiB-

Similar detailed planar studies were car-
ried out on the production areas of the Kras-
nolymanska mine. Hydrogen was determined
at 32 OP. (Fig. 3.3). The most abnormally high
gas concentrations were found between the
Fedorivskii and Hlybokoyarskii discharges and
in the southern wing of the Hrushivskii dis-

CbKOTO CKUY, Jle BiJoyBa-
JIMCS aBapivHi BUKU/H, 1110
NpUBEJU A0 JIACbKUX
KEpTB.

[IpocTopoBUM po3-
MO/ iJ MOKa3HUKIB BMICTY
y NiAIPYHTOBOMY MOBITpi
CYyMU BOJHIO Ta IHIIUX
AOCJIiAXYBaHUX rasiB
Ta BiACYTHICTb reojuHa-
MiYHHUX MpolieciB (cTabiib-
HiCTb 6JIOKIB) J03BOJISIIOTh
3p0OOUTH NMPUNYILEHHS, 1[0
HaWObi/bIl iIHTEHCUBHUM
NOTiK BOJHIO 3 MOXJIHU-
BuMu ['/I{l mae micue Mix
ckugamMu [J1M60KosApCbKUM
i ®egopiBcbkuM, ['pynies-
CbKHUM i [TH6OKOAPCHKUM,
a TAKOX Ha NPOJAOBXKEHHI

charge, where accidental
emissions occurred and
led to human casualties.
Spatial distribution
of indicators of hydrogen
and other investigated
gases amount in under-
ground air and absence
of geodynamic processes
(stability of the blocks)
allow us to assume that
the most intense flow of
hydrogen with possible
gas-dynamic phenome-
na takes place between
the discharges Hlyboko-
yarskyi and Fedorivskyi,
Hrushevskyi and Hlyboko-
yarskyi and on continua-
tion of the Fedorivsky dis-

denopiBCbKOTO CKUAY.
Taku¥ nmigxig go3-
BOJUB CKOperyBaTH
pe3y/bTaTU NOBEpPXHEBUX
JOCJIiI>KeHb 3 JaHUMU Bij-
NpaliBaHHA BYTIJIbHUX MJIACTIB, pO3M0AiJ0M
ra3oHacU4YeHHS MacUBY ripCbKUX MOPiA Ta rip-
HUYO0i BUPOOKH, OOI'PYHTOBAHY iHTepIpeTaliito
nanux CTAIT/I, a TakoK HaZaTU NPOTHO3 10,0

Fig. 3.3. Rresults of detailed hydrogen planar
and profile surveys in the areas of emergency
emissions (Krasnolymanska mine)
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harge.

This approach made
possible to adjust results
of surface studies with the
data of working out of coal
layers, distribution of gas saturation of rocks
and mining massif, reasonable interpretation of
the data of the STAHGR and to provide forecast




6e3MevyHOoro Be/IeHHs BUI0OYBHUX POGIT MIJISIXOM
3aKJaZjaHHA BUIlepe/»KaJIbHUX JAerasaliiHux
CBEPAJIOBHH.

[IpoBeseHi AeTanbHi IOLUMHHI Ta Tpodisb-
Hi JocsipKeHHS BOAJHEBUX aHOMaJIiH Ta reoguHa-
MIYHOI CUTYyaLlil B 30HaX PO3BUTKY LIAXTHUX M10JIiB
MexupiyaHCbKOTO i 3a6y3bKOI0 BYTiJIBHUX POJIO-
BUIL, YepBOHOIPaiCbKOI0 re0/1I0r0-IPOMUCIOBOTO
paiioHy Ta BeJIMKOMOCTIBCHKOI'0 ra30BOr0 POJi0-
BUIIA B MexaX JIbBIBCbKO-BOJIMHCHKOI'O BYTi/IbLHO-
ro 6aceriHy, Ha IJIOIAX PO3BUTKY IIAXTHHUX MOJIIB
3 nposiBamu [/ (iroacbkuMu xepTBamMu) — Cre-
noga, Jlicosa (puc. 3.4).

for safe conduct of mining operations by laying
anticipatory degassing wells.

Detailed planar and profile studies of
hydrogen anomalies and geodynamic situation
were carried out in development zones of mine
fields of the Mezhirichansky iand Zabuzka coal
deposits of the Chervonograd geological and
industrial district and Velikomostiv gas field
within the Lviv-Volyn coal basin in the areas
of mine fields development with GDF manifes-
tations (human casualties) — Stepova, Lisova
(Fig. 3.4).

T L

L

AT

SN

within the Lviv-Volyn coal basin

Location of Mezhyrichany and Zabuzy coal deposits

Scheme of distribution of hydrogen content
(H2¢1073, vol.%) in subsoil air

Fig. 3.4. Scheme of hydrogen content distribution in the underground air of the Lviv-Volyn coal basin

AHani3 pe3ysabTaTiB NpOBeJEHUX JOCJIi-
JUKeHb Ha BUILe03HAYeHUX IJI0LaX JO3BOJUB
BCTAHOBUTH, 110 MOXKJIUBUMU NNpuduHamu /1A
CTaJI0 He palToOBe PO3KPUTTHA MEeTAaHOHOCHUX
pe3epByapiB i HaAX0AKeHHS 3HAYHUX 00CATIB
MeTaHy B LIaXTHi BUPOOKH, a NPOXO/KEHHS
BUPOOKaMHU JI/ITHOK 3 aHOMaJIbHO Mi/|BUILEHU-
MM KOHIIEeHTpaliIMU BOJHIO, 1[0 HE CIiBNaJal0Th
3 reoZJMHAMIYHMMH 30HAMHU Ta NiJBULIEHUMHU
3HaYeHHSAMHU MeTaHy (puc. 3.5).

Bnepiue y cBiTOBiM npakTULi 6ys10 3amnpo-
NOHOBAHO Ta OOI'PYHTOBAHO HOBITHI migxoau
1100 3MiHM MapajurMu 6e3neku BUAOOYTKY
BYT1/LJI{], IKI YHEMOXJ/IUBJISTh IPOSIBU HEPOTHO-
3oBaHux [Id Ta nop’sa3aHi 3 HUMU MaTepiajbHi
Ta JIOACbKI BTpaTu. Po3po6sieHa, 3anaTeHTO-
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Results analysis of conducted research
on the above-mentioned areas made possible
to establish that GDF possible causes were not
sudden opening of methane-bearing reservoirs
and inflow of significant volumes of methane
into mine workings. It was passage through
workings of areas with abnormally high hydro-
gen concentrations that do not coincide with
geodynamic zones and elevated methane val-
ues (Fig. 3.5).

For the first time in world practice the lat-
est approaches to changing safety paradigm of
coal mining were proposed and substantiated.
They will prevent occurrence of unforeseeable
natural disasters, material and human losses
associated with them. There was developed,




BaHa [[laTeHT N2119595, 2019] Ta miarorosseHa
J10 BIPOBa/PKEeHHS TEXHOJIOTisSI BUSHAYEHHS BOHE-
BUX aHOMaJIill 3 MeTOI0 3aKJIaJJaHHsI BUTIepe/[KaJlb-
HUX Jlera3aliiH1uX CBep/IJIOBUH Ha BOJIEHD, L0 YHe-
MOKJIUBUTB [/ Ta, AK HACIIOK, JIIO/ICBKI >KEPTBHU.

AHanis pe3yabTaTiB KOoMMJekcy QyH-
JlaMeHTaJIbHUX Ta NPUKJIAAHUX JOCHIPKEHb
Ha BYTJIEBUJ00YBHUX 00’'€KTax J03BOJISIE, 3TiTHO
i3 3alIPONOHOBAHOK TEXHOJIOTIE, BU3HAYUTH
Ta 3aKapTyBaTHU Ha JOCJAIJKYBaHUX MJOLIAX
NpOsIBU aHOMaJIbHUX KOHLIEHTpallill BOAHIO, iX
XapaKTepHi 03HAaKU Ta BUKOPUCTATH Lie SIK HaAil-

. [Patent N2119595, 2019] and
prepared for implementation
hydrogen anomaly detection
technology for purpose of lay-
ing pre-emptive degassing
wells for hydrogen. It will pre-
vent GDF and human casual-
ties.

Results analysis of the complex of fun-
damental and applied research on coal mining
facilities allows (according to the proposed tech-
nology) to determine and map manifestations of

Fig. 3.5. Scheme of cartographic dis-
play of hydrogen anomalies and GDF
indicators
1 - position of 119 of the stretch where
gas explosion occurred on March 2, 2017.
2 - hydrogen anomalies recorded in the
underground air using the STAHGR tech-
nology
3 - geodynamically active zones,
Ki = Rn/Rnf + Tn/Tnf + CO2/CO2f)/3

Hi MapKepH J1Jisi IPUKUHSTTS OllepaTUBHUX pillleHb
Jl1s1 6e3MeYHOro BeJleHHs FipHUYMX pooiT -
XOM 3aKJIaJIaHHSl BUNlepe/Ka/IbHUX Jiera3aliiHux
CBEP/JIOBMH, 1110, B KIHIIJEBOMY PaxyHKY, yHEMOX-
JIUBUTH aBapinini [/]4.

Taki BUCHOBKHM OTpHUMaHIi HaMU IIpH Ollpa-
I[IOBaHHI 3HaYHOTO PAKTHUUYHOrO MaTepiaJy,
a TaKOX 3a pe3yJibTaTaMU IJIOIMHHUX Ta JeTallb-
HUX NMpPodiJbHUX ra3o-reoxiMiyHUX 3UOMOK
K y TIpHUYMX BUPOOKaX, TaK i HA MpOeKIisax
IIAXTHUX MOJIIB (OYUCHUX TIPpHUYUX BUPOOOK)
Ha JIeHHY [10BEPXHIO.

JloBeJleHa AOLIJIBHICTh 3aCTOCYBaHHSA
3anpornoHOBAaHOI TEXHOJIOTII /11 06I'PYHTYBaHHS
Ta BUJIJIEHHS reOJUHAaMIYHHUX aKTUBHUX Ta CTa-
6iIbHUX 30H i 6JI0KIB, epCEeKTUBHUX HA TPOMHUC-
JoBi nowmyku BB, BU3Ha4YeHHSA MiCllb MOXJIUBUX
nposiBiB [/Ifl Ta koMIJIeKCHOTO MPUMHATTS onepa-
TUBHUX pillleHb /1151 6e31eKHU BUI00YBHUX POOIT,
Ta Ha IpeBeJINKUH XKaJlb [IPOBe/ieHi J0CIiKeHHS
BYEHMX Ta OTPUMaHIi pe3y/bTaTH A0Ci He 3HaW1lI-
JIU TiIHOT MiATPUMKH Bij AeprkaBHUX MPOPiIbHUX
MiHICTepCTB, KOMePLiUHUX CTPYKTYP.
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abnormal hydrogen concentrations in the stud-
ied areas, their characteristic signs. All these can
be used as reliable markers for making opera-
tional decisions for the safe conduct of mining
operations by laying anticipatory degassing
wells. They will make emergency gas stations
impossible.

Such conclusions were obtained by us
during processing of significant actual material
and from results of planar and detailed profile
gas-geochemical surveys both in mining work-
ings and on the projections of mine fields (clean-
ing mining workings) on the day surface.

[t was proved feasibility of proposed tech-
nology use for substantiation and selection of
geodynamically active and stable zones and
blocks, promising for industrial exploration of
HC. It is also useful for determination of possible
manifestations places of GDF and comprehen-
sive decision-making for safety of mining oper-
ations. Research conducted by scientists and the
obtained results have not yet been found decent
support from relevant state ministries and com-
mercial structures.




IIpo BILUIMB ra3ogMHaAMIYHUX NPOLECIB
[IpoBenenui ananis [/l y BUpo6HUUMX NpolLiecax
CBiTYMTD, L0 ITPH MOCTIHHOMY 36i/IbIIIEHH] TJTAOUHU
BU/I00YTKY BYTL/L/IS1 3pOCTA€E HEOOXIHICTh MPOTHO3Y
ripHUYO-Te0JIOTiYHUX YMOB BeJIeHHsI pobiT i oco-
6J1MBO ra30HOCHOCTI BYTiJIbHUX MJIAcTiB. CepeaHs
IIMOMHA BUI00YTKY ByTLIA Aocsia 800 M, a Mak-
cuMmasibHa 1400 M. Maike 90% 1maxT BifjHeCceHO
Jl0 HaIKaTeropiiHUX, o/lHa TpeTHHA PO3POO6JIsE
IJIaCTH, Hebe3MeyHi 3a paiTOBUMH BUKU/AMH BYTiJI-
Jid i ra3y. TI/IbKY 32 OCTaHHI eCATh POKIB Bi/[MiYeHO
noHaz, 70 BUOYXiB Ta cllajiaxiB MeTaHy.

Y 2007-2015 pp. Ha mwaxTi iMm. 0.D. 3acapka
TpanJIsJIuCs aBapil — panToOBUK BUKHW/J rasiB. Taki
[/14], ik BBaKatoTh paxiBlli 6araToyrcaeHHUX KOMi-
Cili, MPOXOJATH BiJi criasiaxiB MeTaHy. Jlo 0CTaHHBOTO
MOMEHTY HilL0 He BilllyBaJI0 BUHUKHEHHS aBapikHOI
cuTyalii. ¥ Bcix BUpOOKaxX KOHIeHTpallisi MeTaHy
HOBITpA OyJia B MeKaX HOPM, arapaTypa ra3oBoro
KOHTpPOJIIO 6yJia B po6o4yoMy cTaHi. Bci BUpo6iT-
KM MOBHICTIO 3a6e31ne4yyBaivcs po3paxyHKOBOIO
KisibKicTio noBiTps. Ha maxTi ¢pyHKIioHy€E anapa-
Typa ra30BOro KOHTPOJIIO OCTaHHBOI'O MIOKOJIIHHSA
Tay pa3i BAHUKHEHHS aBapiHUX CUTYaliH, JaTYu-
KM MaJIM 3HECTPYMUTH LIAXTHE 00JIaZilHAHHS, aJie
3 HeBiIOMOI IPMYMHU aBTOMATHKA He CIIpaLfoBasa.

Y 2010 p. Bipbysuca BUOYXHU MeTaHY
Ha pPOCIMCbKUX IIaxTax YibsgHOBCKadA Ta Pacnaj-
cKasl. Bubyxu crasucsa Takox 3a OBHOI BiZICyTHO-
CTi nomnepeKyBaJbHUX CUTHAJIIB IPO METAaHOBY
He6e31eKy. 3a eKCIepTHUMHU OLiHKaMU, IPUYUHOIO
aBapiil cTaio panToBe Mi/BUIIEHHS KOHIleHTpallil
MeTaHy. OlHaK BiIOMi BUIIa/IKX PAITOBUX MPOPHU-
BiB MeTaHy Ha HeBEJIMKHUX IMIMOWHax. Tak, Ha TiMl »xe
maxTi Pacnagckasg BUKuUA ra3y paHille cTaBcs
Ha mn6uHi 120 M, Ha maxTi im. C. M. KipoBa Ha /loH-
6aci — Ha m6uHi 110 M. Li Ta iHwi ¢axTy, Ha JyMm-
Ky aBTOPIB, CBi[4aTh MPO BiJICYyTHICTb 6Y/Ib-IKOT'0
3B'sI3Ky KaTacTPOPiuHUX SIBULL SIK i3 IVIMOHMHOIO, TaK
i 3 METAaHOHOCHICTIO.

[IpoaHasisyBaBIlIM BeChb NPOLLEC BAHUKHEH-
HsI aBapiiiHoOI cuTyallil, paxiBIli IPUIYCKAIOTh, 1[0
MOXXJIMBOIO IIPUYMHOIO aBapii CTaIo panToBe HaJ-
XO/DKEHHS1 MeTaHY /10 TipCbKHUX BUPOOOK i3 TTUOIITHX
ropusoHTiB. OHaK Lie IPUNYLEeHHS € AyXe Cylle-
pEeYIUBUM.

HagaBHicTh nmo6sn3y nosasa AT «lllaxTta
iM. A. @. 3acaipKa» MIMOMHHUX TEKTOHIYHUX PO3JI0-
MiB € paKTOpOM, 110 36i/1bIIY€E UMOBIPHICTb KaTa-
CcTpodiYHUX NPOSIBIB ra30BHU/Ii/IEHD.

[TosBa y Byrijijli BOAHIO Ta reJiito, BUABJIEHUX
y npo6ax, 1[0 BiI0UPaIKCh y IaXTHUX BUPOOKaX,
MOXe CBiJYUTU MpPO Te, 110 iHOJI BifOyBa€eThCs
He aKTUBi3alisf MIMOMHHUX PO3JIOMIB, IK TpakK-
TYETbCA 6araTbMa aBTOpPaMHy, i TEKTOHIYHUX IPO-
1eCiB, 110 TPU3BOAATD [0 PO3TATYBAHHIO MaCHBY,
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On the influence of gas-dynamic processes
Conducted GDF analysis in production processes
shows that need to forecast mining and geologi-
cal conditions of operations and especially the gas
content of coal seams is increased with a constant
increase in the depth of coal mining. Average depth
of coal mining has reached 800 m and the maximum
is 1,400 m. Almost 90% of mines are classified as
above-category. One-third part develops layers that
are dangerous due to sudden releases of coal and
gas. More than 70 explosions and flares of methane
were recorded in the last ten years.

Accidents Sudden release of gases happened
occasionally at the mine named after O.F Zasadko
in 2007-2015. Such GDF are caused by methane
flares according to the experts of the numerous
commissions. Until the last moment nothing fore-
shadowed the emergence of an emergency situa-
tion. Concentration of methane in the air was with-
in normal limits, and the gas control equipment was
in working order in all productions. All productions
were fully supplied with calculated amount of air.
The mine is equipped with the latest generation gas
control equipment. In the case of emergency situ-
ations the sensors were supposed to de-energize
the mine equipment. For an unknown reason the
automation did not work.

In 2010 methane explosions occurred at
the Russian mines Ulianovskaia and Raspadskaia.
Explosions also occurred in the complete absence
of warning signals about methane danger. Accord-
ing to experts the accidents cause was sudden
increase in methane concentration. However, there
are known cases of sudden bursts of methane at
shallow depths. Gas release previously occurred at
a depth of 120 m at the same mine Raspadskaoa
and at a depth of 110 m at the mine named after
S.M.Kirov in Donbas. These and other facts accord-
ing to the authors testify absence of any connection
between catastrophic phenomena both with depth
and with methane content.

Experts assumed that possible cause of acci-
dent was the sudden inflow of methane into the
mining from deeper horizons after analysis of
entire process of the occurrence of the emergency
situation. However, this assumption is highly con-
troversial.

Presence of deep tectonic faults near the field
of PJSC “Mine named after A. F.Zasadko” is a factor
that increases the probability of catastrophic man-
ifestations of gas releases.

Hydrogen and helium in coal was detected in
samples taken from mine. Its appearance can indi-
cate that sometimes deep faults are not activated
as interpreted by many authors. It leads to massif
stretching resulting in cracks opening and gas flow-
ing from them from deeper horizons.




y pe3yJibTaTi pO3KPUBAIOTHCA TPILIUHU i 3 HUX
i3 MIMOLIMX TOPU30HTIB HAAXOAUTD Ias.

Kpim Toro, icHye TeKTOHO-reoXiMidyHa XHOHA
rinoresa yTBOpeHHsI BUKU/IOHEOE3IeYHUX 30H,
3rilHO 3 KO0 y IJIAaCcTax MiCKOBUKIB, apTiJiTiB,
aJIEBPOJIITIB MICTATHCA PEYOBUHH, [Ki 3a IEBHUX
TEPMOJMHAMIYHUX YMOB MOXXYTb OyTHU KaTaJli3a-
TOpaMHU NpoLeciB reHepalii ByrsieBoAHIB. [loaBy
reJiito Taki JOC/JiJHUKHM HaMarajaucs IoB's13aTH
y 4aci i3 3emsieTpycamu YopHoMopcbkoro Ta Kap-
NAaTCbKOTO PETiOHIB, Ta KOJJHOT0 3B'I3Ky He BCTa-
HOBJIEHO, MOXXJIMBO TOMY, 1110 TPO6OHU Bii6Mparcs
He L10/IHA, Ta ¥ peaklis 0caZj0BOro Y0XJia HIKYE,
HDK KpHCTasliyHa peakuis pyHaamMeHTy. PesysbTa-
TH IPOBEJIEHUX eKCIIepUMEHTATIbHUX JOCIKEHb
Ta reoJIOTO-CTATUCTUYHUMI aHasli3 CKJIajy rasy
Bi/IOOpaKal0Th CKJIA/IHICTDb Ta 6araToPpakTOPHICThb
npoLeciB reHeparii, HaKONU4YeHHsd Ta Mirpauil
pi3HHUX rasis y ByrienopogHoMy mMacusi. [Ipote ix
6y/10 HeJOCTATHbO [JIsl OCTaTOYHUX BUCHOBKIB.
ABTOpamMu NpoBe/ieHi pi3HO6IYHI GyHAAMEHTabHI
JIOC/TiIPKeHHsI reHe3uCy pi3HUX raasis., 110 3adikco-
BaHi NPUINIOBEPXHEBMMHU ra30XiMiYHUMH 3MOMKaMH
Ha/l IPOEKLiAMU LIaXTHUX JIaB.

[luTaHHa daxiBLiB eKcllepTHO-KpPUMIiHaic-
TUYHOTO LIEHTPY [I0 YJIeHIiB eKCIepTHOI KoMicil
[I0CTaBJIEH] NPaBUJILHO, I TpAMI BiAOBiJl HA HUX
MOIIK 6 BHECTH JIESIKY SICHICTh IIPO MPUYUHHU aBapi,
aJie ix, Halyacrille, He 6yJ10.

TakuM 4YMHOM, Ha HaUBaXKJIUBillle MUTAH-
Hsl, IKi IPUYMHM aBapii, 06I'pyHTOBaHOI BiJjOBiAi
HEMAE B XKOJJHOMY BUCHOBKY. A OCKUIBKH II HEMaE,
TO MOAAJIbIII MipKyBaHHS L[0/|0 MOXJIMBOCTI 3aI10-
GiraHHs aBapii MPOCTO HEKOPEKTHI.

[/141, aBapii Ha L1axTax, Ha TBep/e epeKOHaH-
Hfl YUCJIEHHUX HAyKOBLIIB, MOIVIU MaTH iHILY [IPUYU-
Hy. Bubyxu, noxxexxi npu BUZI06yTKY ByTLIA, HAQTH,
rasy — siBULIE JO0CUTb nonysspHe. [IpuiiHaTo 6e3a-
neJIALiHHO BBaXaTH, 10 KOro NpUYNHA — MeTaH.
OpHak aBTOpY MOHOrpadiyHOi pobOTH, a TaK0XK
YHCJEeHHI NpoBifgHi ¢axiBli Ta HayKOBIi, BUPOO-
HUYHUKH B rajysi BUI00yTKy FOPIOYMUX KOMAJIUH
BBKAlOTh Ta 06 PyHTOBYIOTb iHILLy IPUYMHY BUKH-
JloHeOe3NeYHUX MPOLIECIB.

3asiydyeHHs 3HAYHOI'0 06cAry pakTUYHHUX
JlaHUX Ta JyMOK aBTOPUTETHUX PaxiBLiB ByTJie-
BUI00YBHOI poMucaoBocTi akaj. HAH Ykpainy,
Jl-pa TexH. HayK, npodecopa bynaTta A. @, 41.- Kop.
PAH I'punka . T, n-pa TexH. Hayk bokis b. B, g-pa
reoJi. HayK, PoB. HayK. ciiBp. [limonenka JI. 1., kanz.
TexH. Hayk ['yHi /l. I1., a-pa reoJi. Hayk, mpodecopa
Barpisa I. /., n-pa reoJ1. Hayk, npodecopa Paasisi-
aaA. {. ta iH., fjla€ nigcTaBU CTBep/KyBaTH, 1110
B TEXHOT€HHUX aBapisiX BUHEH BoJeHb. JlocixeH-
Hsl Ha BMICT BO/IHIO B ra30Bii CyMillli paHillie HiKoJu
He NMPOBOJMJIOCH, a B IIbOMY, Ha ;IYMKY HaBeJeHUX
HAYKOBI[iB Ta BUPOOHUYHHUKIB, 1 «8¢s1 chpasa.
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In addition, there is a tectono-geochemical
false hypothesis of emission-hazardous zones for-
mation. According to it the layers of sandstones,
mudstones, and siltstones contain ceratin sub-
stances. Such substances under certain thermody-
namic conditions can be catalysts of hydrocarbon
generation processes. These researchers tried to
connect appearance of helium with earthquakes
of the Black Sea and Carpathian regions in time.
No connection was established. Possibly because
the samples were not taken every day and reaction
of sedimentary cover is lower than the crystalline
reaction of the foundation. Results of conducted
experimental studies and geological and statistical
analysis of gas composition reflect complexity and
multifactorial nature of the processes of generation,
accumulation and migration of various gases in the
coal massif. However, they were not enough for final
conclusions. The authors conducted versatile fun-
damental studies of various gases genesis recorded
during surface gas-chemical surveys over projec-
tions of mine lavas.

The questions of the experts of the expert
forensic center to the members of the expert com-
mission were correctly asked, and direct answers to
them could have brought some clarity to the causes
of the accident, but most often there were none.

Thus, there is no reasoned answer to the
most important question “what are the causes of
the accident”. So, further considerations regarding
possibility of preventing the accident are simply
incorrect.

Accidents at mines and GDF could have
another reason according to the firm belief of
numerous scientists. Explosions and fires during
extraction of coal, oil and gas are quite popular
phenomena. It is accepted without appeal that its
cause is methane. However, the authors of mono-
graphic work, numerous leading experts and scien-
tists, production workers in the field of extraction
of combustible minerals consider and substantiate
another cause of emission-hazardous processes.

Involvement of significant volume of factu-
al data and opinions of authoritative specialists of
the coal mining industry, Academician of National
Academy of Sciences of Ukraine, Dr. Tech. Sciences,
Professor Bulat A. E, member of RAS Hrytsko H.G.,
Dr. Tech. Bokii B. V,, doctor of geol. Sciences, prov.
of science co. Pimonenko L. 1., candidate technical
Science GuniD. P, Doctor of Geol. Sciences, Pro-
fessor 1. D. Baghrii, Dr. Geol. of Sciences, Professor
Radzivil A. Ya. etc., gives reason to claim that hydro-
gen is reason for man-made accidents. Research at
hydrogen bridges in a gas mixture have never been
carried out before. This according to the cited scien-
tists and manufacturers is “the whole point’.




3.2. AHANI3 TASOAUHAMIYHUX ABULL
HA LWWAXTI IM. 3ACAAbKA (NPUYU-
HW, HACNIAKW), XUBHI OBI'PYHTY-
BAHHSA — LU/IAX 00 HOBUX TPATELIN

[licsig aBapii Ha maxTi iM. A. @. 3acsaabKa, 10 cTa-
Jlacg B imcronazi 2007 p., KoJiv 3aruHyJio 6arato
JII0Jled, IpU4YOMYy BOHU 3HAXOLUJIMCA B PI3HUX
Mmicusax, ¢axiBui waxtu ta I'H HAH Ykpainu
3aMHAJINCA eKCIIepPUMEeHTa/IbHUMHU JOC/iIKeH-
HSMH aTMOChepH BYTiJIJIA B IIAXTI.

[Ipu migroToBIi BUIMKOBOTO MOJIA CXiZIHOI
YXUJIOBOI JIaBU BifjoUpasiucs Npoou BYTiis
B OZIHUX I TUX Ke MiCUAX y repMeTUYHI CYyAUHU
i npoBoAUIacA Jierasaliis ByTriJiJid 3 pO3rOHOM
ra3y Ha xpomatorpadi. Po6oTy BUKOHyBa/1MCh
y 2008-2009 pokax. [Hoai B mpo6ax 3’ sABJsiiuCs
rejiiil i BoZileHb. Pe3ysibTaT A0OCAiIKEHb ONY-
6J1ikoBaHi B ’)KypHasiax «TeKToHika i cTpaTurpa-
¢disg» Ne 40 3a 2013 p. i «[eoTexHiyHa MexaHika»
Ne 120 3a 2015 p.

3ayeadceHHA 4/aeHa ypAdoeoi Komicii —
3acmynHuka dupekmopa waxmu, KaHO. MmeXH.
Hayk T'yHi /. Il. npo po3caidyeaHHsa aeapii
I kamezopii, o cmanacs 04.03.2015 p. y cxio-
Hill yxusoeiti 1aei Ne 3 naacma m3 IIAT «Ilax-
ma im. A. @. 3acsadvkanr.

Pe3ysibTaTu NIpoBeleHUX eKCllepUMeHTallb-
HHUX JOCJIi/PKeHb i re0JIoro-CTaTUCTUYHUHM aHaJli3
CKJIaZly ra3y BifobpakaloTh CKJIaJHICTh i 6araTo-
bakTOpHICTB MpolieciB reHepariiii, HAKOMUYEHHS
i Mirpauii pisHux rasiB y ByIJIellOpoJHOMY MacCUBI.
OpHak ix 1BHO 0y/10 HEJOCTAaTHBO /IS OCTATOY-
HUX BUCHOBKIB. Tpeba 6y/10 pobuTH pisHOO6iYHI
byH1aMeHTaJbHI A,0CTiIKEHHS TeHe3UCY Pi3HUX
rasis, 1110 HAAXOAATb B aTMocdepy IaXTH.

AHaJii3 aBapii B aHaJIOriYHMX yMOBax
NnpM GisibII JeTa/IbHOMY BUBYEHHI IpoOLECiB,
AKi IPOTIiKalTh y BUPOOGJIEHOMY NPOCTOPi
Ail0YMX OYMCHUX BM6OIB Ha maxTax JloH6acy,
Kys6acy, BopKyTH, KO/ BUGYXU ra3y MeTaHy
Bii0yBalOTHCA NPHU NMOBHIHA BiACYyTHOCTI nmpa-
LII0I0YUX MeXaHi3MiB (BiACYTHICTb esleKTpoe-
Heprii). 31a€eTbcs, IMTMOMHHI TPOIeCH, 0COBTMBO
npyu oO6BaJIeHHI OCHOBHOI MOKPIBJIi, 1[0 NpPOTiKa-
I0Th y IVIMOOKUX IIaxTax NPHU BiANnpalloBaHHI
BUKH/JOHeOe3MeYHUX NJIACTiB, HA CbOrOAHILI-
Hill leHb HeJIOCTaTHbO BUBYEHI, i Ie € OAHUM
i3 HeZlOJTiKIB cCTeMH PO3PO6KHU 6e3 KOHTPOJIIO
NoBe/[iHKM BUPO6JIEHOT0 IPOCTOPY, TOMY L0 YHC-
JIEHHI JaTYUKY, HasiBHI Ha 030PO€EHHI, He B 3M03i
MOHITOPHUTH CKJIaJJHUH NPOLEC, 1110 Bi/j0YBAEThCSA
y BUPOOJIEHUX IPOCTOPaAX.

[Ipu po3caiiyBaHHi aBapiil Ha 11aXTax, eKC-
NepTH He [03BOJISJIM CODi TaK IMTMO0KO BUBYATH
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3.2. ANALYSIS OF GAS DYNAMIC PHENOME-
NA AT THE MINE NAMED AFTER ZASA-
DKO (CAUSES, CONSEQUENCES), FALSE
JUSTIFICATIONS - THE WAY TO NEW
TRAGEDIES

After the accident at the mine named after
A.F.Zasyadka, which happened in November
2007, when many people died, moreover, they
were in different places, specialists of the mine
and IGN of the National Academy of Sciences of
Ukraine engaged in experimental studies of the
coal atmosphere in the mine.

Coal samples were taken in the same plac-
es in hermetic vessels and coal was degassed
with gas acceleration on a chromatograph dur-
ing the preparation of excavation field of the
eastern sloping lava. The works were performed
in 2008-2009. Sometimes helium and hydro-
gen appeared in samples. The research results
were published in the magazines “Tectonics and
Stratigraphy” No. 40, 2013 and “Geotechnical
Mechanics” No. 120, 2015.

Remarks of the member of the government
commission — deputy director of the mine,
candidate. technical Sciences Guni D. P. on the
investigation of the 1st category accident that
occurred on 03/04/2015 in the eastern tilting
bench No. 3 of the m3 layer of PJSC «Shakhta
named after A. F. Zasyadka».

Results of experimental studies, geolog-
ical and statistical analysis of gas composition
reflect complexity and multifactorial nature
of processes of generation, accumulation and
migration of various gases in the coal massif.
However, they were clearly not enough for final
conclusions. It was necessary to conduct com-
prehensive fundamental research on various
gases genesis entering the mine atmosphere.

There was an analysis of accident in
similar conditions with more detailed study
of processes that occur in the created space
of active cleaning pits at the mines of Don-
bass, Kuzbass, and Vorkuta. During such acci-
dents methane gas explosions are occured in
complete absence of working mechanisms
(absence of electricity). It seems that deep
processesare not sufficiently studied to date,
and this is one of the shortcomings of the devel-
opment system without monitoring the behav-
ior of the produced space, because the numer-
ous sensors available in the arsenal are not in
able to monitor the complex process taking
place in production spaces. It is especially dur-
ing collapse of the main roof which are occured




MOXKJIMBOCTi BHHUKHEHHS BUOYXOHeOe3MeYHUX
cuTyaniu. He ctaso BUHATKOM i po3cailyBaHHS
NpUYKH aBapii Ha maxTi iM. A. . 3acsabka, 110
cranacs 04.03.2015 poky.

Y npoueci po3scaifyBaHHA NIPUYKUH aBa-
pii, mo ctanacga B cxigHiu snaBi N2 3 mu. m3
3 Macolo 3arubJ/IMX i TPaBMOBAHUX, He PO3IJISIHY-
TO, Ha Mill oTJIA], pAj Ay>Ke BaXXJIUBUX QaKTiB.
Po3ciigyBaHHA MilJI0 JaBHO BTOPOBAHUM LJISA-
xoM. ExcriepTu CKOHLeHTpyBaJIu CBOI pO3CJIify-
BaHHSA Ha MOXJIUBUX NOPYLIEHHAX BEHTUAALIT
i merasarii, He 6epy4Hu [0 yBaru iHIIMUX BepciH,
a MOTIM LIYKaJId MOXJIWBY, Ha IX NOIJIAL, IPU-
YMHY BUHUKHEHH4 iCKpY Ta nepepadi ropiHHA
y BUPOOJIEHUH NPOCTIp, Zie CBiJOMO 3aBX/1U BUCO-
Ka KOHLleHTpaliga MeTaHy. Y JaHOMY BUIIAAKY
BUpPOOJIEHMH NPOCTip NiATONJIEHO, TA ¥ ra3 TaM
0C06JIMBO HAKOMTUYYBaTHUCS He Mir, TOMY 1110 JlaBa
HJle Bropy no niIHATTIO, @ He M0 NPOCTATaHHIO.
JlyMa€eM, eKcriepTH He 3aX0Ti/IM LIbOTO BpaxyBaTH.
MeTaH, 1110 BUXOAXUTb 3 BUPOOJEHOT0 MPOCTOPY
B po60Yy 30HY JIaBH, HAZIXOMB 3 BEHTUJIALIHHUM
cTpyMeHeM NoBiTpd. Ha HagxoAKeHHS MeTaHy
B p0604y 30HY JIaBU 3 BUPOGJIEHOTO NPOCTOPY
BKa3ye Te, 1[0 B CeKLifaX KpiNJleHHda BUMipaMu
BCTaHOBJIIOBa/IH 110 1,5-1,8% MeTany. Ta # npo ski
3Ha4yHIi CKynueHHd ra3y B po604ili Y4aCTUHI JIaBU
MOXKe UTH MOBa PU HIBUJIKOCTI BEHTUJISLITHOTO
CTpyMeHd NOBITPSA N0 JiaBi 6J1M3bKO 6 M/C.

KoHTpo/sb BMiCTy MeTaHy B MeTaHO-
NOBITPSAHIN CyMillli, 110 BUXOAHWTD i3 JIaBU i po-
XOJIUTh 10 JIaBi, BUKOHYBaBCsl MOCTIMHO SIK CTa-
[[iOHAapHOI0 amapaTypolo, Tak i pakKTUYHUMU
BUMipaMH{, BAKOHAHUMHU NPOTATOM TPHUBAJIOTO
yacy. [lifBUllleHHA KOHLIeHTpallil MeTaHy HaBiTb
IIpY N0caZlKax OCHOBHOI IOKPIBJIi He BiZj3Ha4a-
Jocdl. be3nocepeHbo Nepe/ aBapi€ KOLHUM
i3 BUMIpHOBAJIbHUX MPUJIAJIB MIABULLEHHA KOH-
neHTpauii MetaHy He 3adikcoBaHO. BUHUKaE
MHUMOBOJII MMTAaHHA: AKI0 PO3pPaXyHKHU MOKa-
3yIOTb, 1110 NOBUHEH OYyTH MiJBUILEHUN BMIiCT
MeTaHy B IeBHUX MiCIIfIX, a B lepebiry TpuBasio-
ro 4yacy IjbOro He CrocTepirasnocs, To, HalleBHO,
1|ell po3paxyHOK HeNpaBUJIbHUN, HEKOPEKTHUH,
HeBiANOBiAHUN GAKTUYHOMY CTAHY.

3a J0cUTh TPUBAJIWH Nepiog pob0TH JIaBU
He 6yJio 3adikcoBaHO MiBUIIIEHHSI KOHIIEHTpa-
il MeTaHy fIK IepeHOCHUMHU IpHUJIALAMHU, TAK
i cTaioHapHO anapaTypor ra3oBOro KOHT-
poJto i 3axucty. [Ipy boMy cJ1iJi 3a3HAaYUTH, L0
Ha KOXKHOMY TPy6ONpPOBO/ii ra30BiICMOKTYBaya
IpalnoBaso N0 0JHOMY 3 Ipylyu KOMIIpecopiB
(rpyna koMnpecopiB CKJIaIa€EThCS 3 TPHOX I'OTO-
BUX /10 MiJKJI0YEeHHS 3a HeobxigHOCTi). HaBiTh
nicjasi pydHyBaHHS OJHOTO 3 TPyOGOMpPOBO/iB
Ha MOBEPXHi, KOJIX ra30BiACMOKTYBay 110 BeHTH-
JISIITHOMY XO/IKY MpalflOBaB Ha BiJibHEe BUTIKaHHS
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in deep mines during development of hazardous
layer.

Appointed experts did not allow them-
selves to deeply study the possibilities of explo-
sive situations during investigation of accidents
at mines. The investigation of accident causes
at the mine named after A. F. Zasadko was not
exception. The accident took place on March 4,
2015 (A. F. Bulat).

Number of very important facts was not
considered in the process of investigating caus-
es of accident in the eastern bench N2 3 pl. m3
with numerous of dead and injured. The inves-
tigation followed the usual path. Experts con-
centrated their investigations on possible vio-
lations of ventilation and degassing regardless
of other versions. Then they looked for possi-
ble in their opinion cause of the spark and the
transfer of combustion to the produced space.
There concentration of methane is deliberately
always high. In this case the produced space was
flooded and gas could not particularly accumu-
late there. So, the lava goes up along the uplift
and not along the extension which was also not
taken into account. Methane coming out of the
created space into the working zone of the lava
was carried away by the ventilation jet of air.
Inflow of methane into the working zone of the
lava from the produced space is indicated by
the fact that measurements set up to 1.5-1.8%
of methane in the fastening sections. Signifi-
cant accumulations of gas in the working part
of the lava can not be at a speed of air on the
lava 6 m/s.

Control of methane content in methane-air
mixture coming out of the lava and passing
through the lava was carried out constantly by
stationary equipment and by actual measure-
ments made over a long period of time. Increase
in methane concentration was not observed
even when the main roof was planted. Imme-
diately before the accident none of measuring
devices recorded an increase in methane con-
centration. Question arises involuntarily: if cal-
culations show that methane content should
be increased in certain places and this was
observed for a long time then this calculation
is wrong, incorrect and does not correspond to
the actual situation.

There was no increase in the concentra-
tion of methane was recorded either by port-
able devices or by stationary gas control and
protection equipment during the rather long
period of operation of the lava. At the same
time it should be noted that one from the group
of compressors worked on each pipeline of the
gas extractor (group of compressors consists




3a paxXyHOK 3arajibHoO IaxTHOI Aenpecii (micsas
26.01.2015 p.) miAgBUILEHb KOHLIEHTpPALil METaHY
HiJle 3adikcoBaHO He 6yJI0, HABITh MPHU MOCAIKAX
OCHOBHOI MTOKPIBJII.

PazoMm 3 TUM, eKClIepTHOI KOMicCi€lo, Ta U
iHIIMMU KoMicisiMH, 6yB 3a/IMIIeHUN 6e3 yBaru
i He MosicHeHU# TOW PaKT, 1110 HA KOHBEEPHOMY
xoAKy siaBu Bij [IK 112 B 06UABi CTOPOHU BifI-
3Ha4YeHO PO3KU/J, Pi3HOTO, B T.4. i BaXKKOT0, 00J1a/1-
HaHHA Ta MaTepiaJiB. PO3Kkuj nNpoxoaus 3 gyxe
BeJIMKOIO cuJioto (fepopMoBaHi eseKTponij-
CTaHIlii, 3MillleHi HATs»KHi r0JIOBKU KOHBEEPIB).
Ha koHBeepHOMY XOJKy i B HUKHIA 4aCTUHI
JIaBY eHeprisg BUOyxy OyJia 6isblie, HiX 1Mo JaBi
i Ha BeHTUALIMHOMY X0AKY. [Ipo 11e MoxkHa cyau-
TH 3a XapaKTepoM TpaBM 3arubJiux i xapakrepy
pyiiHyBaHb. HaBps/ 4y BUOYX MeTaHy MOXe Tak
JliITH HaBiTh NPU 3pOCTaHHI CUJIU BUOYXY B reo-
MeTpUYHIHN nporpecii Npyu CTUCHEHHI BUOYXOHe-
6e3ne4yHoi MeTaHO-NOBITPSAHOI CyMillli yjapHOI0
XBUJIEIO Bijj monepeaHbOro BUOYXY (KOMIpecii-
HUH BUOYX).

3a/JIMIIMUBCA 03a YBArow eKCneprTiB i TOU
dakT, o Ha [1K 85-86 3a KOHBEEPHUM XOAKY Bi/l-
Oys10Ccsl MUTTEBE PYWHYBAHHS i MiZIHATTSA [PYHTY
3 yTBOpeHHAM BifkpuTux (g0 10-15 cM mwupu-
HOW) i IM60KuX (A0 50-60 cM Briinb) 351049HUX,
YHCTHUX, 3ayBaxkTe, 6e3 nuJy, TpiwuH. [Ipo mwBua-
KOIJIMHHICTb IIbOTO SIBUIIIA CBIIYHUTD T€, 1[0 CTaB-
Cs1 pO3PUB PEUKOBOrO LIJISAXY, @ HE KOTO0 MiHOM
i nepopmanis. Akui came ra3 BUHIIOB 3 [JUX TPi-
IIMH, CKa3aTU 3apa3 HeMOXKJINBO. HalliMoBipHille,
caMe TYT [104aTKOBa NPUYMHA aBapii, 3 LIbOr'o Mic-
151 BOHA Mo4aJiacs, a [0TIiM BXe cTajacsd 3yNnrH-
Ka BEHTUJISALIMHOTO CTPyMeHs, il nepeKkuJjaHHsA
3 I0AJIbLIUM 3aradyBaHHAM BUIMKOBOI JiJIbHHULY],
TOpPiHHAM ra3o-noBiTpAHOI cyMii i ii BUbyxamu
IpU JOCATHEHH] BUOyXOHebe3MeuyHOoi KOHIeHTpa-
Iil.

[Ipu po3cnigyBaHHI aBapiil, Hacamnepe/,
BpaxoByBaJach K iHpopMaLisi, oTpruMaHa mij
yac oAy aBapiliHoi AifisHKH, Tak i iHpopma-
s, 3adikcoBaHa B NPOTOKOJIaX ONUTYBaHHSA
NOCTPAXAANUX JIoZel. |[HaKIlIe AK NOSACHUTH TOU
daKT, 1110 B IPOTOKOJIaX OMUTYBAaHHS MOCTpaX/a-
JIVX BiJi aBapil Jitofiel, CKJ1aJleHUX NpaljiBHUKaMU
TipHUYOTEXHIYHOI iHCIeKLil, njoHalMeHlIe y 8
3 6isb1I HiXk 20 € 3rajika Mpo Te, 1110 CIOYATKY
IIOYYJIM TYPKIT y MacCUBI, IOTIM XJIONIKH, MicJd
CUJIbHUX YAApiB i MUy, IK IpU BUOYXOBUX po6O-
Tax. Ha nel ¢akT yoMych He 3BepHYTO yBary
Hi eKCrepTHOI KOMICil B eKCIepTHOMY BUCHOBKY,
Hi B AKTI crieniiaJibHOTO PO3CJiZlyBaHHs, Hi y BUC-
HOBKY daxiBIliB eKClIepTHO-KPUMiHa/JiCTUYHOTO
uentpy MBC /IHP.

CaMe B KOHBEEPHOMY XOJKYy Bifi6ysocs
HeIlpOTHO30BaHe ABHUIIE, e 3 AKUXOCh IPUYUH
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of three ready to be connected if necessary).
Increase in methane concentration was not
recorded even after destruction of one pipe-
line on the surface when the gas extractor
along ventilation duct was working at its free
end due to the general mine depression (after
01.26.2015).

At the same time the expert commission
ignored and did not explain the fact that vari-
ous heavy equipment and materials were scat-
tered in both directions on the conveyor belt of
benches from PC 112. Scattering took place with
great force (deformed electrical substations,
shifted tensioning heads of conveyors). Energy
of the explosion was greater than on the bench
and on the ventilation belt on the conveyor belt
and in the lower part of the bench. This can be
judged by nature of the victims’ injuries and
nature of destruction. It is unlikely that meth-
ane explosion can act like this even if explosion
force increases in geometric progression when
explosive methane-air mixture is compressed by
the shock wave from previous explosion (com-
pression explosion).

The commission also oleft fact that on
PK 85-86 along the conveyor belt there was an
instant destruction and soil lifting with forma-
tion of open (up to 10-15 cm wide) and deep
(up to 50-60 cm deep) gaping. They were clean
without dust, cracks. Rapidity of this phenom-
enon is indicated by the fact that there was
a break in the rail track and not its rise and
deformation. It was impossible to say what gas
came out of these cracks. Most likely this is ini-
tial cause of the accident. It started from this
place, and then there was a stoppage of venti-
lation jet, its overturning with subsequent gas-
sing of area, burning of gas-air mixture and its
explosions when explosive concentration was
reached.

During investigating of accidents the
following is taken into account: information
obtained during the inspection of the acci-
dent site and information recorded in the
interview protocols of trapped and injured
people. There is no explanation of one inter-
esting fact in the protocols of interviews of
people trapped and injured by the accident.
The protocols were compiled by employees
of the mining technical inspection. In 8 out
of more than 20 there is a mention that first
they heard rumble in the massif, then explo-
sions after strong shocks and dust as in explo-
sive works. This fact for some reason was not
taken into account by the expert commission,
or in the Act of the special investigation, or
in the experts opinion of the Expert Forensic




y IOpOJiax 'PYHTY CKOHLeHTPYBaBCSA JIyKe BUCO-
KWUH TUCK, 110 IPU3BEJIO JJO MUTTEBOIO PYHHY-
BaHHS MOPiJi IPYHTY i pO3pUBY PENKOBOTO HIJISAXY.
BubyxoBicTh BOJIHIO ly»Ke BUCOKa, TeMIlepaTypa
npu ubomy pocsrae 6igpw 900°C, Ta i eHeprid
BUOYXy y 6araTo pasiB nepeBHIY€E EHEPTit0 BUOY-
Xy MeTaHO-IIOBITPAHOI cyMmilli, i iCKpH AJ1d 0bOro
JIOCTaTHBO «XOJIOAHOI», 1110 YTBOPIOETHCS, HANIPH-
KJIaJZl, IPpYU TePTI eJIeMeHTIB apKOBOTO KpillJIeHHA
Mi>K c06010 260 PO3PUBY XOMYTIB KpilJIEHHS IPU
NiJHATTI NopiA IpyHTY. MOXKJINBUN TaKOX BUOYX
BO/JIHIO BiJi CTUCHEHHS — KOMIIpeECil.

TakuM 4YMHOM, HA CAMOMY NOYATKy Ba-
JIUBe MUTAHHS, SKi NPUYHUHU aBapii, 06rpyHTO-
BaHOI BiANOBiZi HEMAE B )KOJAHOMY 3 BUCHOBKIB.
A ockinbku il HEMag, TO NO/ja/bllli MipKyBaHHS
PO MOXJIMBOCTI 3amob6iraHHs aBapii npocTto
HEKOPEKTHI.

Y cBOIX 3ayBaKeHHSX 4JIeH YPAL0BOI KOMi-
cii, 3aCTyNIHUK JUpPEKTOpa LAXTH, KaHJ. TEXH.
Hayk ['yna /I.II. Big3Ha4dae: «Busyuswu HASABHI
Mmamepiaau, 3pobumu 00HO3HAYHUU 8UCHOBOK

npo NPpuYUHU BUHUKHEHHS agapiltiHoi cumyayii
He npedcmasAsiEMubCsi MOHCAUBUM i3 308CIiM IHWOT

mouku 3opy. HatlimogipHiwe npuvuHow 8UHUK-
HeHHs1 asapiliHoi cumyayii nocaysxcusio panmoge
g8udi/zieHHs 800HI0, BUKUHYMO020 8 KOHBEEPHUL
xodok sasu 8 patioHi I[IK 85-86, de cmasocs weuo-
KON/IUHHe 8 Yaci pyltHy8aHHs nopiod rpyHmy. Buku-
Hymuil 2a3 Mie cnaaaxHymu 8id «Xo/100H0i» icKpu,
ompumaHoi npu mepmi mixc co6orw esemeHmis
KpinsaeHuHs (abo egpekm JJuzensi). B nodasvwomy
no Mipi npocyeaHHs 602HUW A 20PIHHSA 8 GiK Aa8U
cmascs tioeo subyx y pationi I1K 112. Bubyxosoro
xeu.ero 6ye 3ynuHeHull ma nepeKuHymut 6eHmu-
ASIYITHUL cmpyMiHb, W0 npu3eesio 00 3a2a3y8aHHS
JAasu i geHmuAYyitiHo20 xodka aasu. Hacmynhuii
8UOYX CMABCs HA BEHMUASAYIUHOMY X00KY 8 patio-

Hi [IK 107 npu docsicHeHHI 8ubyxoHebe3neuHoi

KoHYyeHmpayii MmemaHy 8 mipy 1020 8U20pAHHSI.
EHepeisi subyxy Ha 8eHmMuAAYitiHOMYy X00KY 6y1a
MeHWa, HIX’C Ha KoHeeeEpHOMY X00KY. IIpo ye modxce
cgiduumu xapakmep pyUuHy8aHb I Mpasmy8aHHs
mia 3a2ubaux.

Asmopu esaxcaroms 3a Heo6Xi0He 8UKOHamMu
Nno8mMopHo po3caidysaHHs asapii i no moxcaugocmi
nosicHumu psio gakmis, wWo mMaau micye ma ki
He gug4eHi 00 KiHYsT».
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Center of the Ministry of Internal Affairs of
DPR.

Unforeseeable phenomenon occurred on
the conveyor belt where for some reason very
high pressure was concentrated in the soil rocks.
It led to the instant destruction of soil rocks and
the rupture of the rail track. Eexplosiveness of
hydrogen is very high, the temperature at the
same time reaches more than 900 °C and ener-
gy of the explosion is many times higher than
the energy of the of methane-air mixture. In that
case “cold” spark is sufficiently for this. Such
cold spark is formed, for example, when ele-
ments of the arch attachment rub against each
other or break fastening clamps when lifting soil
rocks. Explosion of hydrogen from compression
is also possible.

Thus, the important question what are the
causes of the accident. There is no reasonable
answer in any of the conclusions. Further con-
siderations about the possibilities of prevent-
ing the accident are simply incorrect due to the
absence of conclusions.

In his remarks, a member of the govern-
ment commission, deputy mine director, candi-
date. technical Sciences Gunya D.P. notes: «It is
not possible to draw an unequivocal conclusion
about the causes of emergency situation from
completely different point of view having studied
the available materials. The most likely cause of
emergency situation was sudden release of hydro-
gen thrown into the lava conveyor in the area of
PK 85-86 where rapid destruction of soil rocks
occurred over time. Ejected gas could ignite from
“cold” spark obtained during fastening elements
rub against each other (or the Diesel effect). Lat-
er it exploded in the area of PK 112 as the com-
bustion center advanced towards the lava. The
blast wave stopped and overturned the ventilation
stream. It led to gassing of lava and lava venti-
lation duct. Next explosion occurred on the ven-
tilation duct in the PK 107 area when explosive
concentration of methane was reached. Explosion
energy on the ventilation walker was less than
on the conveyor walker. This can be evidenced by
the nature of the destruction and bodies injury
of dead.

The authors consider it necessary to carry
out a re-investigation of the accident and if pos-
sible to explain number of facts that took place».
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Carrying out detailed planar and profile studies of hydrogen anomalies and the geodynamic

situation in the development zones of mine fields.
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