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ABSTRACT

The modern strategy for the development of underground coal mining in the Karaganda basin
provides for the development of the concept of reforming the mining fund, ensuring a high level
of concentration and intensification of mining operations with increasing the load on the
treatment face to 5-6 thousand tons per day. At the same time, the main deterrent factor is the
high methane content of the coal seams of the basin, which reaches 30-40 m3/t of coal. The high
gas content of the coal seams being developed and their satellites is one of the main causes of
methane explosions in mines, leading to violations of the technological regime and irretrievable
loss of life. The problem of degassing minefields has always been and is among the priority areas
that require prompt solutions. Gas dynamic phenomena and sudden methane emissions are
accompanied by human casualties, and large material and financial losses, and are 25-30% of the
cause of the total number of accidents that occurred in coal mines of the CIS countries in the last
decade. The article evaluates progressive methods of degassing high-gas-bearing, explosive
formations to reduce the methane content and ensure the safety of the operation of coal mines
in the Karaganda region, taking into account modern experience and achievements in this field.

Keywords: methane, gas flow rate, gas output, methane abundance, coal mines, degassing,
mining technology, minefields, gas dynamic phenomena, formation.
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Introduction

The mine gases of the coal seams of the
Karaganda coal basin contain methane, carbon
dioxide, nitrogen, hydrogen sulfide, hydrogen and
heavy hydrocarbons. The Dolinskaya and Karaganda
formations are characterized by the highest gas
content. At depths of more than 400-500 m in the
Karaganda basin in the developed formations of the
Karaganda formation, the amount of gas reaches
22-25 m3/t, increasing in the Sherubainurinsky and

Tenteksky districts to 25-27 m3/t. The methane
content of coal seams increases with the depth of
their occurrence [1].

Unlike oil and gas reservoirs, most coal seams
are characterized by lower values of natural
porosity, filtration and diffusion permeability. The
natural permeability of coal seams is low and in the
conditions of the Karaganda basin, it is (10-50)x10-
4 milliDarsi (mDa) [2].

The deeper the coal seams sink into the
subsurface, the more gas they contain, but at the
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same time, their gas permeability and methane
flow rate from drilled degassing wells decrease. In
this regard, there is a need for artificial directional
effects on coal seams to intensify their gas
recovery. These include such methods as hydraulic
fracturing (sufficiently high methane production
rates from hydraulic fracturing wells have been
recorded — up to 5-7 m3/min), hydraulic fracturing,
hydrochloric acid treatment (a decrease in the gas
content of mine workings by 30-70% has been
achieved), torpedoing in wells, hydraulic pulse
treatment, interval fracturing and several other
modifications of the intensifying effect for the
growth of coal gas recovery [3].

Currently, an integrated method of artificial
degassing has been developed and implemented at
the mines, including the simultaneous use of
several methods and schemes of degassing from
methane sources: preliminary degassing of the
reservoir under development, degassing of under-
and over-worked formations (satellites) and the
developed space: underground wells drilled above
the mounting chamber, counter wells, wells above
collapse domes and vertical wells from the surface;
gas extraction from a particularly explosive
formation d6 through wells drilled from field
unloading workings, etc. [4]. Currently, work is
actively being carried out on advance degassing
preparation from unloading field workings of a
particularly explosive formation d6 is being carried
out in the field of the Kazakhstanskaya mine, with
drilling of ascending degassing wells through a
particularly explosive coal pack.

Experimental part

In the mines of the Karaganda basin, degassing
of converging coal seams, worked-out spaces and
host gas-bearing rocks with the help of wells drilled
from the surface is widely used. The location of the
well is chosen in such a way that after the end of
drilling and casing of the well, the area of its
intersection with the reservoir under development
is located in the coal massif at a distance of more
than 30 m ahead of the lava. The well should cross
the reservoir under development and go deeper
into the soil rocks by 3-5 m. The casing of vertical
wells is carried out with steel pipes with a diameter
of at least 100 mm. The lower part of the casing is
located 3 - 5 m above the roof of the formation. In
the areas of intersection of the adjacent overlying
layers, the casing pipes are perforated with holes

with a diameter of 15-20 mm with a length of this
pipe of 20 m for each of the layers.

The mouth of the vertical well is sealed to the
first from the surface of the coal seam, but not less
than 10 m long. At the same time, the methane
flow rate through wells increases, and the service
life of vertical and underground degassing wells
increases. The gas is sucked out at a discharge of at
least 150 mmHg. The efficiency of degassing the
methane release source at a distance between
wells of 60-70 m is 60-80% and at a distance of 70-
100 m - 50-60%.

Analytical studies show that with an increase in
the load on the lava to 3,000 - 4,000 tons per day or
more, the optimal values of the lava length of at
least 200-250 m and the excavation column up to
1,500-2,000 m increase [5].

One of the promising areas of improvement is
the work on the early degassing of coal seams by
hydro-pneumatic action through wells drilled from
the earth's surface. The intensification of reservoir
gas recovery is based on the methodology of B.
Moscow State Mining University (now MISIS)
(Figure 1). During the period of application of this
method, 152 wells were processed at the mines of
the Karaganda coal basin (Table 1) with subsequent
hydraulic fracturing and more than were extracted
100 million tons m3 of methane.

When processing the d6 formation in the field
of the Kazakhstanskaya mine (Figure 2), the
following technological schemes for early degassing
of coal seams have been developed and
implemented: pneumohydraulic action;
hydrodynamic action using the effect of self-
sustaining destruction of coal; pneumohydraulic
action with exposure to working fluid; exposure
using foaming substances, pneumohydraulic action
using the effect of aeration of working fluid; hydro-
impact using a water hammer [[6], [7]].

Figure 1 - Advance degassing of coal seams by hydro-
pneumatic action through wells drilled from
the surface
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Figure 2 - The scheme of early degassing of the d6
formation in the field of the Kazakhstanskaya mine

The increase in the depth of coal seam mining
determines the need to improve the technology of
early degassing of minefields and methane
extraction through wells drilled from the surface. At
the same time, along with the positive aspects,
such as separation in time and space of mining and
degassing operations; the possibility of processing
significant coal reserves through a well; achieving
stable methane flows with a concentration of over
90%, there are also several negative factors and
manifestations [8]. These include insufficient
reliability of the method (with the same parameters
of impact on the formation, the volumes of
methane extraction from the treated areas vary
significantly); lack of technical means to control the
process of hydraulic impact on the formation and
subsequent opening of natural cracks; no reliable
relationship has been revealed between the
parameters of reservoir treatment, its
characteristics and methane extraction indicators
[9].

To increase the reliability and efficiency of the
method, it is necessary to change the approach to
carrying out work on the early degassing
preparation of minefields by methodically
substantiating the parameters of artificial impact
on the coal seam from the earth's surface. It is most
advisable to improve the method of pneumohydro-
separation of a coal seam, which is the most
technologically advanced and effective method of
exposure, using powerful high-performance
compressors that provide a rate of injection of a
gaseous working agent of more than 80 m3/min. A
feature of the pneumatic hydroelectric effect on
the coal seam is an increase in the phase
permeability of the formation for gas, regardless of
the mode of air introduction into the array, and a
decrease in the sorption capacity of coal for
methane when heating the formation, due to the
chemical reaction of oxygen in the air with coal,

when compressed air is injected into the coal seam
at a rate exceeding the natural intake of the
formation. The main parameters of pneumatic
hydraulic separation include: the number of
injection cycles; injection volume; injection rate;
expected pressure, distance between wells.

The effectiveness of the impact of the method
of pneumohydro separation of a coal seam from
the earth's surface is estimated by the coefficient of
pick-up:

q-P, (1)

where q - is the rate of air injection into the
reservoir, m3/sec;

P.: - atmospheric pressure, MPa;

6 - is a coefficient that takes into account the
conditions of opening the formation, the properties
of the formation and the injected air, 6 = 0.05-0.15;

Ps; - is the pressure at the bottom of the well,
MPa.

Pneumohydro separation is carried out in cycles
with an increase in the rate by 20-25% and an
increase in the volume of injection of the gaseous
agent by 10-15% in each subsequent cycle.

At the end of each cycle, the air is kept in the
reservoir until the pressure stabilizes, and then the
gas mixture is released until the pressure drops at
the wellhead of the Py = 0.1 MPa. The number
of cycles is assumed to be equal to the number of
natural crack systems (n).

With an assumed radius of pneumatic
separation of the Rpy, equal to 125 m, the total
amount of air injected into the coal seam Q is
determined by the formula:

7-R" -h-m,-K-P’
Q= - @
z-P,-P, .

form

where h - is the reservoir capacity, m;

me - is the effective porosity of the formation,
%;

K - is a coefficient that takes into account the
filtration and reservoir properties of the coal seam
and host rocks, K=1.8-3.2;

Rep - the expected average pressure of
compressed air in the pneumatic separation zone:
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N _ Py +Prorm

C > (3)

where P, - is the pressure of the pneumatic
separation of the formation, MPa; P, = 61 — Pform +
Op, here o1 is the vertical rock pressure, MPa;

Ptorm - reservoir pressure, MPa;

Op - is the tensile strength of coal, MPa;

z - is the coefficient of super-compressibility of
air;

Py - barometric pressure, MPa;

Tai - the temperature of the injected air, Co;

T, - reservoir temperature, Co.

R is the expected average pressure of
compressed air in the area of pneumatic
dismemberment.

During pneumohydroaction, sequential
processes of hydraulic fracturing of the reservoir
with a working fluid with compressed air injection
occur. The technology provides for the separation
of the formation by aerated working fluid due to
the simultaneous injection of liquid and gaseous
agents at a rate exceeding the natural permeability
of the formation. In this case, the injection of
aerated liquid is carried out according to the
pressure, injection, which must be at least:

P.=0,025H +o, (4)

where H - is the depth of the formation, m;
O, - is the tensile strength of coal, MPa.

At the end of the injection cycle, the degassing
well is kept hermetically closed for 3 to 7 days. until
the pressure drops at the wellhead to the value of
reservoir pressure. Then the well is opened and a
cyclic self-discharge of water occurs. At the same
time, air bubbles contribute to the removal of the
working fluid from the filter pores and cracks [[10],
[11]].

In order to increase the efficiency of methane
extraction from the formation of coal seams, the
treatment of each formation of the formation
begins with a hydropneumatic rupture of the
downhole zone, which is then washed and
strengthened with a solid filler, and the treatment
of the formation continues in the mode of
hydropneumatic separation, while the treatment of
the subsequent formation of the formation begins
after the output of the treated formation to a
stable water and gas flow mode, and the processing

parameters are determined by the following
calculation formulas:

- in case of hydro-pneumatic rupture of the
downhole zone of the formation, the volume of
injection of the working fluid:

2 .. 3

Q =KR h n; m; (5)
wf dz e
- the volume of injection of solid filler to secure
the downhole area:
2 . . . .
V=2mR h dL K ,m (6)
3 da bl p

where K - is a coefficient that takes into
account the degree of filling of fracturing cracks
with solid filler, K = 0.4 - 0.8; K = 0.4 - with
maximum filling of cracks, K = 0.8 - with no or
minimal filling of cracks;

Rq; - is the radius of the downhole zone of the
formation, m;

h - is the reservoir capacity, m;

n - is the effective porosity of the formation, in
fractions of a unit;

d - is the effect of a hydraulic fracturing crack,
m;

Ly - the size of the coal block in the downhole
zone, m;

Ki - is the coefficient of loosening of the solid
filler;

H - is the depth of the formation, m;

o - is the tensile strength of coal, MPa;

Re - is the effective radius of hydraulic action,
m.

Calculated parameters were obtained for the
possible absolute volume of drained methane from
the depth of vertical degassing wells at different
distances between them (from 50 to 250 m).
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V- volume of drained methane, thousand m3
H - depth of vertical degassing wells, m
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Distance between wells, m

Figure 3 - Calculated parameters for the possible
absolute volume of drained methane from the depth of
vertical degassing wells at different distances between

them (from 50 to 250 m)
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It is known from world practice that in some
cases, various intensifying methods of influencing
the coal seam are used to increase the efficiency of
degassing in underground mines [[12], [13], [14]].

One of the methods of progressive
intensification of gas release during reservoir
degassing is the point-to-point hydraulic fracturing
of a coal seam, in which the formation is processed
in fixed sections along the length of the well (Figure
4, a).

For the production of hydraulic fracturing, the
machine drills degassing wells to a predetermined
depth. After the end of drilling and flushing (no
screw drilling) before drilling the well with the
drilling machine 1, a sealing device consisting of
two (or several) sealers 4 is introduced using rods 2.

The ratio of the lengths of the sealers is
selected taking into account that water breaks into
the well and occur in the direction of its bottom. A
valve device 5 is placed between the sealers to
supply water to the well (Figure 4, b).

1 —drilling rig (SBG-1m); 2 —drilling rods; 3 — high—
pressure pumping unit; 4 —sealers; 5 — valve device;

6 — pressure gauges; 7 — flow meter; 8 — three-way tap;
9 — water tank; 10 - high-pressure hose; 11 - seal ring;
12 — adapter to the drill rods; 13 — adapter from the drill
rods to the sealer; 14 — adapter from the sealer to the
valve device; 15 — plug to the sealer; 16 — adapter from
the three-way tap to the hoses

Water
becoming

High-pressure
i pumpmng urt 4§
] Driling GAS-60 ‘ GAS-60
I i | rods sealers s
e f \ [ p—

| Degassing well

sealers

High-presswe [
[ bighway .

Figure 4 - The scheme of conducting inter-interval
hydraulic fracturing of a coal massif through
reservoir wells

After installing the sealing device in a given
area, a high-pressure pump 3 is turned on and
waterfalls along the rods at a rate of 20-50 |/min,

which expands the sealers. When the maximum
liquid pressure is exceeded (at least 2-3 MPa), the
valve opens automatically in the valve device, and
water enters the well cavity located between
adjacent sealers. The pressure and flow of water
are constantly monitored with a pressure gauge
and a water meter. After supplying the calculated
amount of water or a drop in liquid pressure, the
pump is stopped and the water is lowered from the
rods and sealers using a three-way crane, carrying
out depressurization of the well (Figure 5).

1 - conveyor belt of overlying lava;
2 — conveyor belt of prepared lava;
3 —field production; 4 — hydraulic fracturing wells;
5 — Overlaying adjacent zones of interval
hydraulic fracturing.

Figure 5 - The scheme of hydraulic fracturing
using two seals

Then, the sealing device is moved with the help
of rods and a drilling machine in the direction of the
wellhead and installed in such a way that the end of
the sealer closest to the bottom of the well is
located at the boundary of the rupture zone with
the movement of sealing elements along the well
to a length equal to the length of both sealers and
the valve device.

After installing the sealing device on a new
section of the well, the processing process is
repeated. In this sequence, sections of the coal
massif are processed along the entire length of the
well until the near end of the sealer approaches the
wellhead at a distance of up to 15 m.

Despite the low pump performance in case of
intermittent hydraulic fracturing (2.4 - 5.0 m3/min)
compared with hydraulic fracturing from the
surface (270 m3/min), hydraulic fracturing of the
coal massif, as shown by the positive results of
work in mine conditions, occurs within a radius of
up to 10 m from the treated well. Calculations show
that with intermittent hydraulic fracturing, the
specific injection rate per 1 ton of processed coal
reserves is 1.5 times higher than with hydraulic
fracturing, and therefore, at this rate of fluid
supply, hydraulic fracturing can occur within a
radius of up to 10 m from the fracturing well
(Figure 5, Table 1) [15].
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Table 1 — Comparative parameters and indicators for different modes of hydraulic action on the formation
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separation of a coal seam Over 20-25 270 130 10000 297.3 9.1
from the surface 10
Hydraulic fracturing from
underground workings 3.0 20-25 40 30 200 28.1 14.2
Point-to-point hydraulic
fracturing 0.4-0.6 20-25 2.4 10 2 1.8 13.0
Well No. 1 Well No. 2
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Figure 6 - Change in fluid pressure during well interval processing
};0‘20 on processing the formation in one interval is 7-15
’ minutes.
1007 1 - The rate of water injection into wells and,
T ,’,f ! accordingly, the residual gas content of the coal seam is
W”i e determined depending on the number of hydraulic
: T fractures at the radius of formation (propagation) of
Lo cracks in the massif — Figure 7.

7 2 7 4
Vrate

I I I |
I T T
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Figure 7 - The change in the rate of water injection into
wells and the residual gas content of the coal seam,
depending on the amount of applied hydraulic fracturing
at the radius of crack formation in the massif

The main controlled parameter for the process
of hydraulic fracturing of a coal massif is the liquid
pressure according to the readings of a pressure
gauge mounted on the discharge side of a high-
pressure pump (Figure 6). High liquid pressure and
its sharp drop indicate the formation of hydraulic
fracturing cracks in the coal massif. The time spent

When choosing the type of pump for hydraulic
fracturing, it is necessary that existing cracks open
and new cracks form during its operation.

The formation of a tearing force by is
performed according to the formula 16]:

P=(1-v) (2q.+05) (7)

where Pr - is the liquid pressure required for

the formation of vertical cracks during hydraulic
fracturing of a coal seam, MPa;

v - is the Poisson's ratio;

q - lateral mountain pressure, MPa;
Os - is the tensile stress of coal, MPa.
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In mine conditions, hydraulic fracturing was
performed at the mine named after Lenin of the
Karaganda coal basin from conveyor and ventilation
bremsbergs 4.05 d6-1b (depth from the surface
672.7 - 822.2 m).

The conducted studies have established that for
the conditions of the Karaganda coal basin, the
lateral mountain pressure does not exceed 15-20%
of the vertical pressure and it can be determined by
the formula [17]

q,=0,2yH (8)

where y - is the volume weight of the overlying
rocks, t/m3;

H - is the depth of the formation, m.

After being reduced to a single measurement
system (with an average density of carbon-bearing
rocks y = 2.5 t/m3), formula (8) will take the form:

q.=0,005H (9)

At a depth of 700 m, the lateral mountain
pressure value will be g, =3.5 MPa.

For the d6 formation, the value of the Poisson's
ratio is in the range v = 0.1 - 0.3, and the breaking
force for coal is g5 =9.1 - 40 MPa. Substituting the
initial data into formula (7), it turns out that the
value of the liquid pressure for hydraulic fracturing
at a depth of 700 m (mining operations will be
carried out at this depth) is in the range of 16-20
MPa [18].

The rate of liquid supply to the coal seam is a
very important parameter of hydraulic fracturing,
since the higher the injection rate, the greater the
radius of influence of hydraulic fracturing, and vice
versa. In the case of underground hydraulic
fracturing with an injection rate of 30-40 m3/h
through a reservoir well with a length of 70-100 m
(with a sealing length of 40 m), the specific flow
rate is 0.5 - 0.8 m3/h. m.

In the mode of intermittent hydraulic fracturing
with a rate of 2.4 m3/h at a well interval of 0.3 - 0.4
m, the specific flow rate of liquid is 6 - 8 m3/hr. m,
i.e., an order of magnitude higher.

Therefore, at low flow rates (about 2.4 m3/h), it
is also possible to get cracks in the coal mass if the
liguid acts on a small interval of the well [[19],
[20]].

The injection rate and the fracking radius are
interrelated parameters. At a water flow rate of 0.5
- 2 m3/h or less through reservoir wells, natural
cracks do not open, but only water is filtered into
the reservoir with its humidification. Therefore, for

the formation of non-closing cracks during
hydraulic fracturing at a considerable distance from
the well, it is advisable to use pumps with the
highest possible performance.

In case of intermittent underground hydraulic
fracturing in the Karaganda basin, when liquid is
supplied to the reservoir at a rate of 30-50 I/min,
the opening of existing and the formation of new
cracks in the coal massif occurs within a radius of
up to 10 m from the place where the liquid exits
the valve device of the treated well. For hydraulic
fracturing within a radius of 20 m, it will be
necessary to increase the injection rate by 4 times
and bring it to 60-100 liters/min.

In case of underground hydraulic fracturing,
when a large amount of water is supplied to the
coal mass per unit of time, first of all, the liquid also
moves through large cracks. Under the influence of
the "water wedge" there is an increase in the
gaping of large cracks with simultaneous closure of
cracks with a small gape due to movements and
compaction of the coal mass between the cracks.

At the initial moment of water supply in the
coal massif adjacent directly to the bottom of the
well, the zone through which the liquid moves in
the coal will generally represent a spherical radial
flow resembling an ellipsoid. After the liquid
reaches the roof and soil, the impact zone takes the
form of a truncated ellipsoid. With the further
movement of liquid from the well, the radial flow
takes the form of a cylinder of a certain radius with
a generator equal to the reservoir capacity.

The total amount of injected liquid QB (m?3) in
each well interval is calculated using the formula:

2
QB:E

7RE MKy, (10)

where Rg - is the radius of propagation of
hydraulic fracturing cracks, m;

mp - full capacity of the coal seam;

Keap - the coefficient of filling the coal massif
with liquid, during hydraulic fracturing, is assumed
to be in the range of 0.001 - 0.002.

Processing time of one interval - the estimated
operating time of the t; pump for processing is
defined as the ratio of the calculated amount of
water QB to the pumping rate qp, assumed to be
equal to the pump capacity

t, =—%, (12)
"oay
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For wells drilled through the reservoir, the
distance between the treatment intervals is
selected so that the zones do not overlap, i.e. the
sealing device after the completion of the injection
cycle must be moved at least the full length of the
two sealers. In this case, the number of processing
intervals is determined by the formula:

N=—""—, (12)

where N - is the number of processing intervals;
Lwei - the length of the well, m;
Lg is the length of the sealing device, m.

The number 20 indicates the extent of the
degassing zone near the reservoir preparatory work
for the rise or fall of the formation.

The experimental installation for hydraulic
fracturing was tested in the landfill conditions of
the Special Mine Installation and Degassing
Department, and experimental work in
underground conditions was carried out at the
Abayskaya mine along the k10 formation at a depth
of 510 m. The calculated fluid pressure at which the
opening of existing fractures and the formation of
new fractures for this depth should occur is 16.5
MPa. Hydraulic fracturing occurs at a liquid
pressure of 15-18 MPa, close to the design
pressure. To determine the methane flow rate from
the treated wells, a packer (a device designed to
separate 2 zones of the borehole and isolate the
inner space of the production column from the
impact of the borehole environment) and a
measuring device were used, with the help of
which it was established that the productivity of 1
cubic meter of the well as a result of interval
treatment increased from 0.1-0.3 to 1.031.5 m3/day
*m, i.e. an average of 7 times [17].

Results and Discussions

The increase in the depth of coal seam mining
determines the need to improve the technology of
early degassing of mine fields and methane
extraction through wells drilled from the surface.
Along with the positive aspects: separation in time
and space of mining and degassing operations; the
possibility of processing significant coal reserves
through a well; achieving stable methane
production rates with a concentration of over 90%,
there are also a number of negative factors. These
include: insufficient reliability of the method (with

the same parameters of impact on the formation,
the volumes of methane extraction from the
treated areas vary significantly); lack of technical
means to control the process of hydraulic impact
on the formation and subsequent opening of
natural cracks; no reliable relationship between the
parameters of formation treatment, its
characteristics and methane extraction indicators
has been revealed.

When pneumohydrogenation acts on a coal
seam, the phase permeability of the formation for
gas increases, regardless of the mode of air
introduction into the array, and the sorption
capacity of coal for methane decreases when the
formation is heated, due to the chemical reaction
of oxygen in the air with coal. A method for
calculating the parameters of pneumohydro-
separation of a coal seam from the surface is
presented.

Conclusion

To increase the reliability and efficiency of the
method, it is necessary to change the approach to
carrying out work on the advance degassing of
mine fields from the earth's surface. It is most
advisable to improve the method of pneumohydro-
separation of a coal seam, which is the most
technologically advanced and effective method of
exposure, using powerful high-performance
compressors that provide a rate of injection of a
gaseous working agent of more than 80 m3 / min.
During pneumohydrogenation, successive
processes of hydraulic fracturing of the reservoir
with a working fluid and subsequent air injection
occur. The technology provides for the separation
of the formation by aerated working fluid due to
the simultaneous injection of liquid and gaseous
agents at a rate exceeding the natural permeability
of the formation.

Intensification of gas release during reservoir
degassing in  underground conditions s
recommended to be carried out by inter-interval
hydraulic fracturing of a coal seam, in which the
formation is processed on fixed sections of the well.
The calculation method, operational parameters
and indicators are recommended for various modes
of hydroelectric action on the coal seam in
underground conditions during intermittent
hydraulic fracturing of the coal seam. The article
discusses the characteristics of the mine gases of
the coal seams of the Karaganda coal basin, the
features of their gas content and methods of
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artificial degassing. Studies show that with an
increase in the depth of coal seams, the gas content
increases, but their natural permeability and
methane flow rate decrease, which requires the
use of various technologies to intensify gas
recovery, such as hydraulic fracturing, hydraulic
fracturing and other methods. The article also
presents data on the effectiveness of various
methods of artificial impact on coal seams, which
emphasizes the need for further improvement of

these technologies to increase methane production
and ensure the safety of mining operations.
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Kemip KabaTtTapblH rascbi3gaHabipy Ke3iHae napameTtpaepai ecenteyain,
3aMaHayu Tacinaepi meH agicrepiH 6aranay
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1 A. CarbiHO8 ameblHOaFbl KaparaHObl mexHUKAbIK yHusepcumemi, KaparaHobl, KazakcmaH
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TYAIHAEME

KapafaHabl 6acceliHiHAe KepacTbl KeMip eHAIPYAl AaMbITyAblH 3aMaHayu CTpaTeryachbl LWaxTa
KOpPbIH pedopmanay TyXKblpbIMAAMacbiH 33ip/eyi, Tay-KeH KYMbICTapbliH LWOFbIPAAHABIPYAbIH,
JKOHE KapKbIHAATYAbIH KOFapbl AeHreliH KamTamacbl3 eTyfi, KYKTeMeHi TayniriHe 5-6 MblH
TOHHafa AeliH KeTKi3yai ke3aenai. byn kafaanaa Herisri wekTeywi dakTop baccenHaeri Kemip
KabaTTapbiHbIH, MeTaHblHbIH, }0fapbl 60aybl 6oabiN Tabblnagbl, 0N KpUTUKanbIk Typae 30 - 40
M3/T Kemipre (opTa ecenneH 18 - 25 mM3/T) xeTeai. OHAipineTiH Kemip KabaTTapbl MeH 0n1apAbIH,
CepiKTepiHiH *KOFapbl ra3apbl/blfbl KeHiluTepaeri MeTaH XapblibiCbIHbIH, Herisri cebenTtepiHiH, 6ipi
60/1bIM, TEXHONOTUANBIK PEXMMHIH, By3blayblHa KaHe agam eniMiHe aKenin CokTbipaabl. KeH
OpbIHAAPbLIH  rascbi3AaHAbIPy MIceneci apKallaH Xegen Llwewyai Tanan eTeTiH 6Hacbim
bafbiTTapapiH, 6ipi 6onapl kaHe 6osbin Kana 6epepi. a3-AMHaMUKanblK KybblibicTap MeH
MEeTaHHbIH, KeHeTTeH 6eniHyi afam eniMiMeH, YAKeH MaTepUangplk KoHe KapHKblblK,
WbIFbIHAAPFA dKENendi KaHe COHFbl OHXblnabikTa TM/, engepiHiH, Kemip WwaxTtanapbiHAa OpbiH
anfaH anaTTapaplH, Xannbl caHbiHbiH, 25-30% Kypaigbl. Makanaga ocbl canafafbl 3amaHayu
TaXKipMbe MeH KeTICTiKTepai eckepe OTbIpbIN, MeTaHAbl a3aiTy kaHe KapafaHabl 06/bicbIHAAFbI
KOMIp LAxTanapblHbIH, KAYinci3 XyMbICbIH KamMTamMacbI3 €Ty YLiH YKOfapbl rasgbl, Kapblny Kayni
6ap Ty3inimaepai rascoizAaHAbIpyAbIH NporpeccusTi TacinaepiHe 6ara 6epingi.
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rascbi3gaHablpy, Tay-KeH TeXHOJOMMACHI, WaxTa anaHAapbl, ras-gvHamuKanbiK KybblabicTap,
Kabar.
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OueHKa coBpeMeHHbIX cnocoboB U MEeTOAMK pacyeTa napameTpos
npu aerasauum yronbHbIX NNacToB

'pabatynbl M, {lemun B.D., 'Kenetaesa A.A., 2Credniok 10.10., *Towos XK.B.

1 KapazaHOuHcKkuli mexHuyeckuli yHusepcumem umeHu A. CaeuHosa, KapazaHoa, KazaxcmaH
2 YnpasneHue crieyuwaxmmoHmaxc de2azayus, Y2onoHsili denapmamesm AO Qarmet, KapazaHda, Kazaxcma
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AHHOTAUMUA

CoBpemeHHan cTpaTerua passBuTMA noA3emMHoW Aobblum yrna B KaparaHgMHCKom 6acceiiHe
npeaycMaTpuBaeT pasBUTME KOHUEeNUuu pedpopmuposaHue wWwaxTHoro doHaa, obecneyeHus
BbICOKOrO YPOBHA KOHLEHTPaLUUN N MHTEHCUPUKALMK TOPHBIX PaboT ¢ AoBeAeHMEeM Harpysku Ha
O4YUCTHOM 32601 [0 5 - 6 TbIC. TOHH B CYTKU. [IpM 3TOM OCHOBHbIM CAEPKMBAOWMM HaKTOPOM
ABNAETCA BbICOKAA METAHOHOCHOCTb Yro/ibHbIX MAacToB 6acceiHa, KOTOpas KPUTUYECKM
pocturaet 30 - 40 m3/T (B cpegHem 18 - 25 m3/T) yras. BbicoKkas rasoHOCHOCTb pa3pabaTbiBaeMbIX
YroNbHbIX NAACTOB U WX CMYTHWKOB ABNAETCA OAHOM M3 INABHbIX MPUYMH B3PbIBOB MeETaHa Ha
WaxTax, MNPUBOAALLMX K HapYLIEHUAM TEXHONOTMYECKOTO pexunma U 6e3B03BpaTHbIM
YyenoBeyeckuMm kepteam. [pobnema gerasaumu WaxTHbIX Nonei Bcerga 6bi1a U CTOUT B pagy
nepBooyepeaHbIX HanpaBneHWW, Tpebylowmx onepaTMBHOrO pelleHnA. [asoAnHamMUyeckue
AB/IEHNA W BHe3aMnHble BblAE/EHNA MeTaHa COMPOBOXAAIOTCA Ye/N0BEYECKMMMU XKepTBamu,
60NbWMMU MaTeEPUANbHBIMU U GUHAHCOBBIMUM NOTepAMM, ABAAIOTCA Ha 25-30 % npuunHOM
obwero yucna asapwuid, NPOM3OWEALIMX HA YroAbHblX wWwaxtax ctpaH CHI B nocnegHee
aecatunetue. B craTbe npousBeAeHa OUEHKa MPOrpeccuBHbIX CrnocobosB  Aerasauuu
BbICOKOra3oOHOCHbIX, BbIBPOCOONACHBIX MAACTOB A1 CHUXKEHUA MEeTaHOHOCHOCTM obecneyeHus
6€30MacHOCTM  3KCNAyaTaLmMM  YroNibHbIX  LWAxT  KaparaHAWHCKOrO perMoHa ¢ y4yeTom
COBPEMEHHOrO OnbITa U AO0CTUXKEHWUI B 3TOI obnacTu.

MNoctynuna: 7 agaycma 2024
PeueH3nposaHue: 8 agzycma 2024
MpuHATa B Neyatb: 26 ageycma 2024

Kniouesbie cnoea: meTaH, AebWUT rasa, rasootgaya, MeTaHOOOWNLHOCTb, Yro/ibHble LWAXThbl,
Aerasaums, TEXHONOrMA ropPHbIX PaboT, WaxTHbIe NO/A, ra304MHAMUYECKUE ABNEHUSA, NAACT.
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