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THE MOST EFFECTIVE DEGASING METHODS WHEN CARRYING OUT
PREPARATORY COAL MININGS
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The article presents the most effective degassing methods when carrying out preparatory workings for coal,
provides an analysis of the effectiveness of each degassing method, the conditions for their use to reduce the
gas content of the formation, increase the pace of preparatory workings and the safety of mining operations. To
reduce the gas content of workings carried out in a coal seam, preliminary degassing of the seam can be used,
carried out before the working, or degassing of the coal mass during the working period. The most effective way
to reduce methane emission into development workings is preliminary degassing of the coal mass with a period
of gas capture before the start of tunneling work in the prepared area of at least 12 months.
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Makananga keMipre TalbIHABIK, Ka30aJaphlH KYPri3y Ke3iH/e ra3chi3IaHIbIPYIbH eH THIMII 9licTepi KenTipis-
TeH, Ta3ChI3IaHBIPY/IbIH Op 9JIiCIHIH THIMJILUTITiHE TaNIay acanajibl, KaOaTThIH [a3/IbUIBIFBIH TOMEHETY, TaibiH-
JbIK, Ka30aJ1apblH JKYPri3y KApKbIHBIH apTTHIPY JKOHE Tay-KEH XYMbICTAPbIH XKYPridy Kayirci3airi yIiiiH onapapl
KOJIIaHy IIapTTapsl KeatipiireH. Kemip KabaTbl OOMBIHINA KYPri3iieTiH Ka3z0aiapaplH ra3iblH KONTiriH TOMeH Ie-
Ty YILiH Ka30a )y priziireHre AeiiH xy3ere acbipbulaThlH KaOaTThIH aJI/IIH aJ1a Ta3ChI3/1aHABIPhUTYBI HeMece Ka30a
KYPrizy Ke3eHiH/le KoMip MacCHBiHiH Ta3ChI3IaHABPbUTYH KOJIIAHBUTYBl MYMKiH. [JalibIHIBIK Ka30aTapslHa MEeTaH
Oyl a3alTyIbIH eH THIM/II /1iCi-IalbIHIAIFAH YUacKeie Ka3y )KYMbICTapbl OacTaliFaHFa JIeHiH ra3apl KanTax/jay
Mep3imi kemiHae 12 aii GonaThiH KOMip MACCHBIH aJI/IbIH aJia Ta3ChI3IaHbIDY.

Ty#ingi ce3aep: Kemip, ra3ce3IaHbIPy, (PPEKUHT, METaH, TAUBIHIBIK, Ka30aIaphl.
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B cratbe MPUBEICHBI Haubosee 3(,1)(:1)CKTI/IBHLIC METOAbI Aera3alyu Mpy MpoBEACHNUN TMOATOTOBUTEIbLHBIX BbI-
pa60T01< Mo Yo, JaH aHaJIn3 Sq)(l)eKTI/IBHOCTI/I KaxXa0oro Mmeroga Aerasaliuu, yCJIoBUA IJIA UX MPUMEHCHUA 1A
CHWKCHUA TAa30HOCHOCTH IUIACTA, MOBBIIICHU S TEMIIA ITPOBEACHUS ITOATOTOBUTECIIbHBIX BI)Ipa6OTOK 1 0€30IaCHOCTH
BEACHW A IT'OPHBIX pa60T. ,HJIH CHUKEHUS Ta3000MIbBHOCTH Bpra60TOK, MMPOBOJUMBIX I10 YTOJIbHOMY IJIACTy, MOXKET
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NPUMECHATLCA NNPEABAPUTEIIbHAA ACTa3alus IIaCTa, OCYIIECTBIIAEMAA 10 ITPOBEACHUA BI)Ipa6OTKI/I, WM acraszaliys
YrOJIbHOI'O MacCuBa B IIEPUO/] ITPOBEACHU A Bpra60TKI/I. Haubonee Sq)(i)eKTI/IBHLIM CII0COOOM CHHMKEHHST METAHOBBI-
JCJICHUA B IIOATOTOBUTEIBHBIC Bpra60TKI/I ABJIACTCS MPpEABApPUTEJIbHAA A€Ta3allrsl yrOJIbHOIO MacCuBa CO CPOKOM
KariTaxka raza 10 HadaJia IpoxXoa4Y€CKuxX pa60T Ha noAroTaBjJIMBA€EMOM Y4aCTKE HE MEHEC 12 MECALICB.

KuroueBrble ciioBa: yroinb, erazaiusi, ruipopa3pbiB, METaH, MOArOTOBUTEIIbHbIE BBIPAOOTKH.

Introduction. To reduce the gas content of workings
carried out in a coal seam, preliminary degassing of the
seam can be used, carried out before the working, or
degassing of the coal mass during the working period
[1-2].

When designing, the need to use degassing measures
is determined based on an assessment of the expected
gas release by sources of methane and ventilation
capabilities for a particular mining facility. For
preparatory workings carried out on coal, the need to
use degassing measures is also determined by the degree
of danger of the formation due to sudden emissions of
coal and gas. One of the conditions for the effectiveness
of high-performance mining equipment is preliminary
and ongoing preparation for the mining of coal seams,
with one of the main activities being degassing of coal
seams [3].

Preliminary degassing is carried out by drilling wells
through a layer of previously excavated workings and

its efficiency is quite low - in the range of 10-20%,
which becomes less as the depth of mining increases.
The degassing period must be at least 1-2 years to
achieve an acceptable degree of degassing.

Methods and materials. Schemes and methods of
degassing for workings (preliminary degassing of
the formation, degassing of under- and overworked
satellite layers and degassing of the mined-out space)
and preparatory faces (preliminary degassing of the
formation, degassing of barrier wells during drilling,
degassing of bends and boreholes) are selected based on
gas abundance site (working) and degassing efficiency
[4]. First of all, degassing measures are applied at the
source with the greatest gas release. In the event that it is
not possible to reduce the methane content in the mine
atmosphere to an acceptable standard using one method,
complex degassing is used, that is, a combination of
methods or schemes for degassing one or more sources
of methane release.
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1 - lava; 2 - conveyor drift of active longwall; 3 - gas pipeline; 4 - downwells; 5 - conveyor road for future
longwall

Figure 1 - Scheme of degassing of a flat formation using downwells




Results and discussion. The most effective way to
reduce methane emission into development workings
is preliminary degassing of the coal mass with a period
of gas capture before the start of tunneling work in the
prepared area of at least 6 and 12 months, respectively,
for rising (horizontal) and descending wells drilled 10
m beyond the contour of future development workings
in according to Figure 1.

In cases where it is not possible to carry out
preliminary degassing of the coal mass, barrier wells are
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drilled during mining in accordance with Figure 2.

Barrier wells located at a distance of 150-200 m
from the working face can be disconnected from the
degassing network and plugged if they do not affect the
gas content of the working.

Barrier wells are drilled from chambers. The length
of the wells is assumed to be 100 - 150 m. The distance
between the chambers is 15 - 20 m less than the length
of the wells, the wellheads are located at a distance of
1.5 - 2.5 m from the excavation wall [5].

1 - workings along the upper layer of the formation, 2 - workings along the lower layer of the formation, 3 -
barrier wells

Figure 2 - Scheme of degassing during development workings using barrier wells

When carrying out preparatory excavation along the
upper or lower layers of thick layers, one well on each
side is drilled into the soil or into the roof of the
excavation. The distance between the faces of these
wells is assumed to be 2 m. Wells drilled on the sides of
the workings are located parallel to its axis.

When carrying out paired workings, barrier wells
should be drilled for each working. If paired workings
are carried out alternately ahead of one of the working
faces, and the width of the pillar between workings does
not exceed 15 m, then drilling of barrier wells on both
sides of the working is carried out only for the leading
working face, and for workings carried out with a lag,
drilling of wells in the side wall on the side An inter-
track pillar is not necessary [6-7].

Wells or boreholes are drilled at an angle of 302 to the
axis of the excavation so that their faces are at a distance
of up to 5-6 m from the walls of the excavation. Wells
(boreholes) are located every 5-10 m along the length
of the excavation with a lag from its bottom of no more
than 5 m. The sealing length of the borehole mouths is
atleast 1.5-2.0 m.

When working near geological disturbances or when
crossing the latter, wells are drilled from chambers 30
m in advance before approaching the disturbance. The
wells cross the zone of geological disturbance and are
located at a distance of no more than 4 m from the
future excavation contour.

If the use of design methods does not provide the
required level of gas abundance reduction, an isolated

3
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methane outlet can be used as an additional method in outlet pipes to an existing gas pipeline.
accordance with Figure 3 with the connection of gas
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1 - gas pipeline; 2 - tee; 3 - adapter; 4 - valve; 5 - tube; 6 - rubber hose; 7 - gas suction tube; 8 - fitting; 9 -
measuring diaphragm; 10 - valve; 11 - check valve

Figure 3 - Scheme of isolated methane removal

During field preparation of coal seams, degassing of the coal massif in the area of future development workings
is carried out using wells drilled from field workings according to the scheme in accordance with Figure 4.
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1 - seam development working; 2 - degassing well; 3 - field road.

Figure 4 - Scheme of formation degassing by wells, drilled from field workings




The possible efficiency of degassing when
excavating in coal seams is shown in Table 1.

Degassing underground wells into underworked and

overworked layers, above collapse domes, and vertical
wells from the surface are drilled in such a way that they
ensure the most efficient and long-lasting operation [8].

Table 1 - Efficiency of degassing when excavating in gas-bearing formations

Degassing method Maximpm achievgble Maximum magnitude rarefaction
coefficient degassing kPa | mmHg

Preliminary degassing of the | 0,2 2,66 | 20,0

coal massif

Degassing with barrier wells | 0,1 6,7 | 50

Degassing with blast holes 0,1 4,0 30

Isolated methane outlet 0,1 1,3 10

Degassing with wells from | 0,6 2,66 | 20,0

field workings

Calculation of parameters for preliminary degassing
of wells drilled beyond the contour of the future
development workings is carried out in the following
sequence.

The required degassing coefficient is determined by
the formula (1):

T
K,=1-—-2
ITL

x (D

where I',- the possible value of methane content of
the preparatory workings with the adopted means of
ventilation, m*/min, (2);

Il =0,01Q,,(c — ¢) 2)

where Q, - the amount of air supplied to ventilate the
preparatory workings, m*/min;

c- permissible methane content in the outgoing
exhaust stream, %

¢, - methane concentration in the incoming stream,
%

I, - predicted methane production, m*/min.

If the degassing coefficient is lower than required,
then change the parameters of the preliminary
degassing wells or provide for increasing its efficiency
by, for example, using hydraulic fracturing [9].

To intensify the process of preliminary degassing of
the developed formation, its hydraulic fracturing from
underground workings can be used using two types of
high-pressure pumping units with a capacity of 30-40
m?>/h and 2-3 m3/h. When using a pump with a capacity
of 30-40 m?/h, underground hydraulic fracturing wells

are drilled from field workings or along the developed
formation [10].

In the case when the excavation is carried out with the
undermining of the soil of the formation, it is advisable
to drill hydraulic fracturing wells into the formation in
such a way that the wellhead is located in the soil rocks.

Conclusions. The bottoms of wells drilled for
hydraulic fracturing from field workings should be
located in the middle part of the degassed area, counting
along the length of the longwall. When drilling wells
along the formation, their length is 30-40 m less
than the length of the longwall if degassing is carried
out only for the workings, and 10-20 m less than
the length of the longwall if degassing is carried out
for both the workings and the development workings.
The distance between hydraulic fracturing wells is
determined empirically (usually 70-90 m). Sealing
length 30-40 m.

Hydraulic fracturing is stopped after the calculated
volume of liquid is injected into the formation or water
appears in neighboring wells (adjacent workings), as
well as when there is a sharp drop in pressure at the
pump.

To determine the effectiveness of hydraulic
fracturing, the methane flow rate from wells is
determined before and after water injection. After
hydraulic fracturing, reservoir degassing wells are
drilled.

For effective degassing, it is necessary to use a
complex of various methods for degassing a coal seam;
reducing the gas content of the seam will increase the
pace of development work and the safety of mining
operations.
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