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Abstract: The paper compares investments in different options for steam power units with the 
most rational layout for coal or gas combustion. The ratio of gas/coal prices is determined, 
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Introduction 
The main product of the process of 

underground coal gasification (UCG) is 
a combustible, low-calorie gas, which 
is obtained as a result of gasification of 
the coal seam directly in the subsurface 
at the site of its occurrence. The main 
advantage of the underground coal 
gasification (UCG) technology over 
conventional coal mining technologies is 
the possibility of developing coal deposits 
without extracting coal from the ground, 
which preserves the natural landscape and 
fertile layer. No expropriation of land for 
rock dumps and mining operations are 
required. All control of the technological 
process is carried out from the surface, 
and the process of coal gasification goes 
underground without human presence. 
The resulting gas can be used in the 
energy sector. 

One of the criteria of its use is the 
technical feasibility of a stable gasification 
process. Long-term experience of Soviet 
Podzemgaz stations [1,2] and modern 
foreign examples [3,4,5] confirm 
the possibility of obtaining gas of 
sufficiently constant composition and 
characteristics. At a proper level of 
technology development, the impact on 
the environment is minimal [6]. 

Another important criterion is 
economic efficiency. Today it is impossible 
to imagine enterprises operating at a 
planned loss, as was the case with the 
experimental-industrial Podzemgaz 
stations in the USSR, whose main goal 

was to develop the technology itself, not 
to make a profit. 

It is obvious that the UCG method 
applies in regions with coal deposits. As 
a rule, the power industry of these regions 
is based on coal-fired power plants, the 
basis of which is steam-power plants. 
One of the most important tasks in the 
process of determining the feasibility of 
using the UCG technology is to assess the 
technical and economic performance not 
only of the gasification plants themselves 
but also of the generating equipment that 
uses this gas. The ultimate goal, in this 
case, is to determine the conditions of 
competitiveness of UCG technology with 
conventional coal technologies. 

This paper proposes a comparison 
of economic indicators of a coal-fired 
and underground coal gasification gas-
fired steam power plant to determine 
the conditions of competitiveness of 
UCG technology with conventional coal 
technologies when used in the energy 
system of the coal-mining area. The paper 
also presents information about the work 
of the Yuzhno-Abinskaya Podzemgaz 
Station (a Soviet pilot plant for UCG), 
which made a significant contribution to 
the scientific and practical development of 
underground coal gasification technology 
in Russia and the USSR. In addition, the 
paper considers the prospects of applying 
the UCG technology in conditions 
of decarbonization and the actively 
developing trend to abandon the use of 
coal. 

Kuzbass. A promising option for the use of UCG technology in combination with the carbon 
dioxide energy cycle with the possibility of achieving zero emissions and the creation of a coal-
based, but carbon-neutral technology for the development of coal deposits is proposed.
Key words: underground coal gasification, capital investments, power cycles, carbon dioxide, 
decarbonization.
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Economic aspects of underground 
coal gasification gas in the local energy 
sector 

A steam turbine power unit was chosen 
as the base case for the calculation, which 
is the basis of power generation in coal-
fired regions. In addition, steam power 
boilers allow for some contamination of 
the burned fuel, which in the case of gas 
from underground coal gasification can be 
caused by its insufficient purification from 
the byproduct tar formed in the process of 
gasification or high water content. 

The technological scheme of a power 
plant based on the steam turbine using gas 
obtained from underground coal gasification 
can be similar to the traditional one. In this 
case, the cost of gas produced by UCG 
method can be higher than the cost of coal 
due to its environmental characteristics, 
simplification, and, as a consequence, lower 
cost of auxiliary systems of the power plant, 
due to the combustion of gaseous rather 
than solid fuel. 

The following evaluation was carried 
out using the example of gas obtained as a 
result of the activity of Yuzhno-Abinskaya 
Podzemgaz Station, which is gasified the 
steep-dipping coal seams of Kuzbass, 
by air blasting, see Table 1. Information 
on the experience of this enterprise is 
presented in a separate section of the 
publication. 

Combustion heat of such gas is 1000 
kcal/m3, and the theoretical combustion 
temperature does not exceed 1500°С, 
which gives an advantage for energy use 
of gas, because the intensity of formation 
of nitrogen oxides is reduced. In addition, 
the content of sulfur compounds in the 

gas is less than in the original coal, so the 
volume of sulfur oxides emissions will 
be reduced. If the gas contains a large 
amount of hydrogen sulfide, the gas enters 
the desulfurization section directly at the 
UCG station. 

 Comparison of capital investments 
in coal-fired power units and UCG gas-
fired power units was carried out using 
the method of parametric evaluation 
of capital investments in power units 
of power plants [7, 8, 9]. Capital 
investments, determined by power unit 
equipment, include the cost of creation, 
installation, delivery of equipment to the 
construction site, as well as proportionally 
related costs for construction of the main 
building, design and survey works. Below 
are shown cost estimates of equipment of 
different types of power units as applied 
to conditions of the Russian Federation, 
Fig. 1,2,3. 

It can be seen that the cost of auxiliary 
systems and equipment for UCG gas-
fired TPP is 33—40% lower than for 
pulverized coal analogs of equal capacity, 
and 26—32% lower than for units with 
circulating fluidized bed (CFB), since 
the fuel supply system is significantly 
simplified, the scheme of coal dust 
preparation and dust transport is excluded 
, ash and slag waste is not formed, ash 
dumping is not required, Fig. 1. 

The cost of a boiler unit with a flue 
gas treatment complex for a UCG gas-
fired TPP is 50—55% less than for a 
pulverized coal unit with an electrostatic 
precipitator, nitrogen and sulfur oxide 
purification systems, and 23—25% less 
than for a pulverized coal version only 

Table 1
Gas composition (volume %) of the Yuzhno-Abinskaya Podzemgaz Station according to the 
average annual values during the period of highest gas production (1960—1980) [6].

H2S CO2 CmHn O2 H2 CO CH4 N2

0.03 13.7 0.2 0.2 14.9 11.8 2.7 56.47
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with an ash purification system in the 
form of electrostatic precipitator, Fig. 2. 

The cost of the turbine unit and electric 
plant is the same for all variants of the 
power unit, since it does not directly 
depend on the type of fuel.

The total cost of a power unit using 
UCG-gas is 28—36% lower than that of 
a pulverized coal version with nitrogen-
sulfur purification or a power unit with a 
CFB, and 22—24% less in comparison 

with a pulverized coal unit with only an 
ash collection system, Fig. 3. 

Based on the assessment of capital 
investments, taking into account their 
discounting and recalculation of costs 
for one year of operation (discount rate 
12%; construction period 5 years with 
equal distribution of investments by 
years; estimated service life 30 years), 
subject to equal other costs (repairs, 
auxiliaries, personnel, etc.), we can say 
that the use of gas from UCG will have 
the same economic efficiency as that of 
conventional coal-fired power plants in 
the case of its price recalculated to the 
coal equivalent (7000 kcal/kg): 

1. It will be 11—21 $/tonne of coal 
equivalent higher than for coal at stations 
with ash purification only.  

2. It will be 25—38 $/tonne of coal 
equivalent higher than for coal at plants 
with desulfurization and denitrification 
systems, or units with circulating fluidized 
bed (CFB). 

It can be seen that a higher gas 
cost while maintaining the economic 
efficiency of the power plant at the level 
of a traditional coal-fired power plant 
is possible at power plants with higher 
installed capacity. This means that the 
most noticeable economic effect from the 
conversion to UCG-gas will be obtained 
when it is used in large power units. 

It is important that these values are 
derived only from to the difference 
in capital investments in generating 
equipment and do not take into account 
the difference in specific fuel consumption 
for power generation, the introduced 
carbon taxes, etc. In fact, when operating 
on gas, cost of auxiliary materials 
and maintenance will be reduced, less 
maintenance personnel will be required, 
and fuel consumption will be reduced, 
which will further increase the cost of 
gas while maintaining its competitiveness 
compared to coal. 

Fig. 1. Capital investments in auxiliary systems 
ofpower plants of various types. Designations: 
1 — pulverised coal power plants, 2 — 
circulating fluidized bed (CFB) TPP, 3 — UCG 
gas-fired TPP

Fig. 2. Capital investments in a boiler unit and 
flue gas treatment. Designations: 1 — CFB 
TPP with electrostatic precipitator and furnace 
sorbent injection, 2 — pulverized coal with 
the purification of NOx, SOx and electrostatic 
precipitator, 3 — pulverized coal TPP with 
electrostatic precipitator only, 4 — UCG gas-
fired TPP
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Thus, underground coal gasification 
plants can be quite capital-intensive, and 
gas is more expensive than coal, while 
remaining competitive. 

It is also should be noted that UCG 
plants are fairly easily scalable: increaing 
the plant’s gas productivity does not lead 
to the same increase in capital investment. 
Capital costs grow more slowly than gas 
productivity. This is because both small 
and large gasification plants require a 
whole list of equipment (compressors, 
air blowers, gas purification and supply 
systems, drilling rigs, etc.). However, with 
an increase in the plant’s productivity, it is 
enough to supply more efficient equipment 
along the gas path, since the blowing 
shop and the gas treatment shop are the 
basis of UCG technology. As a rule, such 
equipment has higher efficiency indicators 
with lower costs for own needs and a lower 
specific cost per unit of productivity. At 
the same time, the number of personnel 
remains practically unchanged. Because 
of this, specific investment, energy, and 
financial costs per 1 m3 of gas production 
are reduced, and the efficiency of the entire 
UCG plant increases. 

Thus, the best economic performance 
should be expected from larger 
underground coal gasification plants that 
have stable gas consumers (large power 
units). The lowest are at small plants, so 
the UCG technology is not suitable for 
small distributed generation systems. 

The presented estimates are typical 
for Russia. In [8] it is determined that 
capital investments in power units in 
Russia are 20—50% lower than in the 
USA and Europe and 20—30% higher 
than in China. Therefore, conclusions 
about cost conditions of competitiveness 
of gas application of underground coal 
gasification for other regions can be 
adjusted taking into account these ratios. 

Experience of the Yuzhno-Abinskaya 
Podzemgaz Station
Yuzhno-Abinskaya Podzemgaz Station 

(Fig. 4) was located in the city of Kiselevsk 
(Kemerovo Region, Russia), was put into 
operation in spring 1955, and over 40 
years of its operation has accumulated 
considerable experience in underground 
coal gasification, which in many ways is 
unique and can be in demand even today. 

Fig. 3. Total investments in a power unit. Designations: 1 — pulverized coal TPP with purification 
of NOx, SOx, and electrostatic precipitator / CFB TPP with electrostatic precipitator and furnace 
sorbent injection, 2 — pulverized coal TPP with only electrostatic precipitator, 3 — UCG gas-fired 
TPP. Note: The cost curve of the CFB is superimposed on line 1
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It should be noted that in the 1950s 
there was interest in the issue of 
underground coal gasification as a new 
method of developing coal deposits. At 
that time, several experimental Podzemgaz 
plants (Shatskaya, Podmoskovskaya, 
Lisichanskaya) were already operating in 
different regions of the USSR. 

Yuzhno-Abinskaya station was located 
within Prokopyevsko-Kiselevskoe coal 
deposit on steeply dipping seams. It was 
provided to gasify coal seams: II, IV, 
VIII Vnutrenniy (internal), and Gorely 
(burnt ) with thicknesses, respectively 
(1.82—6.06), (4.19—10.61), (0.9—2.82), 
(5.8—6.83) meters [10]. In terms of 
quality, the coal of the site belongs to 
energy grades “G” and “SS” (Russian 
Standard Classification for Coals), low-
sulfur. Ash content is up to 11.8%, sulfur 
content is from 0.27 to 0.56%, operating 
humidity is 9%. The yield of volatiles per 
combustible mass is 21.78—35.79% with 
a calorific value of 7000—7500 kcal/kg 
[10]. The seams are hazardous by their 
characteristics in terms of methane and 
dust content, water breakthrough, rock 
bumps; the coal is prone to spontaneous 
combustion. The formations have 
geological disturbances within the 
boundaries of the UCG-station allotment. 
Average water inflows are 20 m3/h. 

Yuzhno-Abinskaya Station initially 
had to work in new mining and geological 

conditions, for the first time to gasify 
such complex formations. And if the first 
underground gas generator (1955) was 
prepared with the use of underground 
mining, all subsequent 20 gas generators 
were put into operation without their use. 
In 1971 for the first time in the world, a 
gas generator was prepared at a depth of 
350 meters. 

From the first days of its operation, the 
plant’s staff was tasked with improving 
the technology, eliminating underground 
operations, creating new methods of gas 
generator preparation and operation, and 
improving the controllability and stability 
of gas generation processes. Its Director, 
Aleksandr I. Vorogov, who headed the 
enterprise from 1968 to 1994, played a 
significant role in this having worked at 
the plant since its opening.

At the Yuzhno-Abinskaya Station, 
the connection of generator wells by 
fire was developed and first introduced 
into production, hydraulic fracturing 
was widely used, first tested at the 
Lisichanskaya station. 

In the 1960s, the compressor facilities 
and gas pipeline network were reconstructed 
at the station, increasing its gas capacity to 
500 million cubic meters per year. 

The experience accumulated over 
the years in the process of underground 
coal gasification with air blasting made 
it possible to establish the minimum 
standard of gas quality — 900 kcal/m3.  
During the period of the highest gas 
production (1960—1980), the average 
annual values of its calorific value stably 
exceeded 1000 kcal/m3.

In the process of gas cooling and 
purification, a condensate (140—400 g/m3)  
with a high content (g/m3) of chemical 
by-products was obtained: ammonia 
(2—2.5), benzene hydrocarbons (1—2), 
resin (0.3—5.7), pyridine bases (0.44—
0.67) and others [6,11]. However, they were 
not isolated as commercial products because 

Fig. 4. Panorama of the Yuzhno-Abinskaya 
Podzemgaz Station”, Kiselevsk, Kuzbass, USSR
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the station was a pilot plant and had to work 
out the key aspects of the technology. At the 
same time, isolation of these compounds 
as commercial products for the chemical 
industry can be one of the ways to maximize 
profits for the UCG station . 

In the 1970s, at the Yuzhno-Abinskaya 
Station, a biochemical purification unit 
was constructed, which had no analogs. 
The degree of purification of condensate 
from ammonia was about 98% in the 
form of 25% ammonia water. After the 
condensate was purified from ammonia, 
phenols (about 90% of them) in the form of 
sodium phenolate were extracted from the 
wastewater. The dephenolized condensate 
was discharged to biochemical treatment, 
where plankton fed on the residual 
phenols. The degree of purification from 
phenols was 98.5%. 

Aleksandr I. Vorogov repeatedly 
recalled that the Yuzhno-Abinskaya Station 
was in many ways the most advanced 
in its industry [12], its achievements 
were recognized worldwide and aroused 
interest among foreign specialists. At 
different times, the Yuzhno-Abinskaya 
Station delegations of Czech, Hungarian, 
Yugoslavian, American, Korean, and New 
Zealand specialists visited the station. 
In 1975,an American group came to the 
station with a 10-day visit to learn from 
the Soviet experience in the process. That 
same year, Texas Utilities Services Inc. 
bought a license for the technology from 
the Soviet Union.

Fourteen enterprises in the cities 
of Kiselevsk and Prokopyevsk were 
consumers of the Yuzhno-Abinskaya 
Station’s gas. The fact that it was used at 
Bread Baking Plants Nos. 1 and 3, and the 
Yuzhno-Abinskaya Station had no serious 
complaints from the city sanitary service 
also testifies to the safety of its use; its 
chemical laboratory vigilantly monitored 
the composition of gas and the quality of 
wastewater. 

The study of coal bed burning zone 
for the presence of voids by the method 
of apparent specific electrical resistance 
using deep electrical probing, conducted 
in the 1990s by private order of ZAO 
Tugayugol showed that the voids do not 
exceed 2 meters in diameter. That is, the 
experience of Yuzhno-Abinskaya Station 
shows that no threatening cavities arise 
after gasification of the formation. This 
was confirmed at a meeting with the 
director of the company Tugayugol who 
agreed to provide the relevant documents. 

In addition, the industrial site of 
Yuzhno-Abinskaya Station was buried in 
greenery (Fig.4) and did not evoke any 
associations with the coal industry: no 
workings, no rock dumps. During the 
entire period of operation, not a single 
serious, much less fatal, accident occurred 
at the plant, even though it was considered 
to be highly hazardous. 

Between 1955 and 1991, a total of 9.78 
billion m3 of gas was produced and 8.93 
billion m3 of gas with a calorific value of 
900 kcal/m3 was transferred to consumers. 
Gas leakage through the rock formation 
was 8.7% [10]. A total of 2,295 million 
tons of coal was gasified and another 833 
thousand tons were lost in safety pillars. 
The energy efficiency of the gasification 
process was 54.8%. 

However, when designing the UCG 
station, they did not take into account that 
boiler plants are seasonal consumers of 
gas, as a result, in the summer its surplus 
was flared, which had a negative impact 
on economic indicators.

The immediate proximity of the 
station’s outlet to mines and quarries that 
conduct drilling and blasting operations 
forced it to face significant safety 
challenges, which negatively impacted the 
ability to locate the gas generator. 

With the discovery of huge deposits of 
natural gas, interest in underground coal 
gasification waned. The disadvantage was 
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that drilling was neglected until the mid-
1980s, often preventing the most efficient 
blasting in the reaction zone. It was not 
until the late 1980s that the oil and gas 
sector began to master and implement 
directional drilling. But that time was 
gone. With the beginning of ‘perestroika’ 
and the collapse of the USSR, financing 
of the station practically ceased: in 1991 
gas production dropped 40 times from the 
level of 1975. In 1996 Yuzhno-Abinskaya 
Station was liquidated. Since then, there 
has been no practical work in the field of 
underground coal gasification in Russia.

Possibilities of underground 
coal gasification technology under 
decarbonization conditions
The concept of sustainable development 

and the Paris Agreements on climate 
provide for a global reduction of 
anthropogenic emissions of greenhouse 
gases, especially carbon dioxide [13—15]. 
Much attention is paid to the development 
of renewable, alternative, and carbon-free 
energy. Among the priority measures, it 
is proposed to abandon the use of coal 
[16, 17], the combustion of which is 
accompanied by the highest greenhouse 
gas emissions among fossil fuels. 

In this regard, there are great risks 
for the coal industry in its traditional 
form, which has a large carbon footprint. 
Therefore, it is relevant to develop 
technical solutions that reduce the 
emission of CO2 into the environment or 
completely eliminate it.

Against this background, the UCG 
technology makes it possible to minimize 
the impact on the environment during the 
development of coal deposits, since the 
natural landscape is not disturbed, no giant 
masses of waste rock are formed, and, in 
principle, no coal extraction to the surface 
is required. The main negative factor at 
this stage is the formation of chemical 
byproducts, which have an increased 

danger to humans and the environment. 
But in the process of gasification in 
the underground gas generator these 
substances, together with the generated 
gas, are brought to the surface, where 
they can be effectively utilized , which 
is confirmed by the experience of the 
Yuzhno-Abinskaya Station, or isolated 
in the form of valuable chemical raw 
materials. This is one of the important 
aspects, which should be paid attention to 
when implementing an environmentally-
friendly enterprise. 

At the stage of energy use of the 
produced gas, the formation of thermal 
and fuel nitrogen oxides and sulfur 
emissions is reduced. However, the use 
of UCG gas instead of coal in traditional 
power plants does not provide for reducing 
CO2 emissions. It is even possible to 
slightly increase CO2 generation per kJ 
of energy due by burning part of the coal 
in an underground gas generator to create 
conditions for gasification of a coal seam 
and a high content of CO2 in the resulting 
synthesis gas. In any type of power unit 
using UCG gas, CO2 emissions will be 
higher than with natural gas. Therefore, 
new technical solutions are required to 
achieve carbon neutrality. 

According to the authors, one solution is 
the carbon dioxide power cycle [18—21], 
in which the working fluid of the cycle is 
carbon dioxide. In the basic version, the 
cycles use natural gas as fuel and oxygen as 
an oxidizer, so that the combustion products 
are only CO2 and water vapor due to the 
hydrogen of the fuel. The heat released 
during the process of fuel combustion is 
used to heat both the combustion products 
themselves and the main flow of circulating 
carbon dioxide in the cycle. After reaching 
high initial parameters (over 200 bar and 
1000°С), they expand in the turbine, after 
which the water is condensed in the course 
of regenerative heat exchange and removed 
from the cycle. As a result, pure carbon 
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dioxide remains, most of which (about 95%) 
is returned to the cycle, while the remaining 
amount is taken out of the cycle under high 
pressure, representing the only by-product 
of power generation. In liquefied form, this 
carbon dioxide is suitable for use in another 
technological process or for storage [22, 
23], that can ideally reduce greenhouse gas 
emissions to zero.

It is obvious that the implementation of 
underground coal gasification with the use 
of the resulting synthesis gas in a zero-
emission technology and the subsequent 
injection of carbon dioxide into the spaces 
of spent underground gas generatorsis of 
interest. Waste underground gas generators 
are potentially suitable for storing carbon 
dioxide [24, 25] because of the high 
permeability of the cavities formed during 
the gasification process, which should 
provide high injectivity of carbon dioxide. 
In addition, the storage process appears to 
be cost-effective due to the use of wells 
drilled during the gasification process. 

The article [26] presents the main 
options for CO2 power cycles. Their 
efficiency is calculated when operating 
on natural gas (methane) under standard 
environmental conditions and providing the 
initial temperature of 1000°С. The thermal 
efficiency of the cycles is 54—58%, 
depending on their architecture. It was 
found that the efficiency can be increased 
to 57—65% when increasing in the initial 
temperature to 1400—1500°C [26, 27]. In 
this case, the continuous removal of carbon 
dioxide from the cycle will be 2.7—5%, 
depending on its configuration. 

The present study similarly calculated 
the efficiency of CO2-cycles when operated 
on synthesis gas. For the calculation, we 

took an approximate composition of the 
generator gas, which can be obtained in 
the process of coal gasification by steam-
oxygen blast, Table 2. 

As a result of calculations, it was 
found that the replacement of methane 
with synthesis gas leads to a decrease in 
the thermal efficiency of the CO2 power 
cycles described in [26], by 0.5—3.5% 
in absolute value, depending on the 
architecture of the cycle. At the same 
time, the continuous extraction of carbon 
dioxide increases by 2—2.5 times in 
comparison with the operation on methane. 
However, even so, the cycle efficiency 
is 52—63% for different configurations, 
which exceeds the efficiency of any other 
single-stage cycles used today. 

The high thermal efficiency of CO2 
cycles implies that the final efficiency of 
the power plant would also be high. This 
would allow for high auxiliary costs, in 
particular, for the oxygen plant, which 
could provide oxygen not only for the 
operation of the cycle itself but also for 
the underground coal gasification plant. 
At the same time, the final efficiency of 
power generation would be comparable 
to traditional coal-fired power plants, but 
with zero emissions.

The combination of UCG technology 
with energy cycles on carbon dioxide 
allows leveling many disadvantages 
of the former. Firstly, such cycles use 
oxygen combustion and require an 
oxygen plant, which can also be used for 
oxygen gasification, which will increase 
the calorific value of gas (from 1000 to 
3000 kcal/m3), get rid of ballast nitrogen, 
reduce costs of forced draft and drilling 
due to reduction of pumped volumes and 
the required well throughput capacity. 
Secondly, СО2, inevitably present in 
the generator gas, ceases to be ballast, 
as it is carbon dioxide that is the cycle 
fluid of the energy cycle. Thirdly, the 
carbon dioxide taken out of the cycle 

Table 2
Syngas composition (volume %) for calculating 
the efficiency of CO2 power cycles

CO2 H2 CO
25 40 35
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can be partially used for carbon dioxide 
gasification, when under the influence 
of high temperature and excess carbon 
СО2 in the underground gas generator is 
reduced to CO and can be reused. Finally, 
the waste gas generators are a porous gas-
permeable structure with an advanced 
well system, potentially suitable for the 
utilization of the remaining СО2. 

Thus, the combination of UCG 
technology with the carbon dioxide power 
cycle creates a coal, but carbon-neutral 
technology with zero emissions. 

Conclusion
The paper presents calculations of 

the competitive cost of underground 
coal gasification gas for use in the local 
power industry and the experience of 
Yuzhno-Abinskaya Station, showing 
that the technology of coal underground 
gasification is not without technical and 
economic attractiveness. 

The possibility of further use of coal 
in the context of global requirements 
to reduce greenhouse gas emissions is 
considered. A combination of underground 
coal gasification technology and carbon 
dioxide power cycles is proposed, 
potentially allowing the creation of a coal-
combustion but carbon-neutral technology. 
The implementation of such a complex 
will allow the safe use the huge reserves 
of coal, which on a global scale are many 
times greater than the combined reserves 
of oil and gas, and the predictability and 
stability of power generation in such 
technology is much higher than in other 
“green” technologies. 

Therefore, the issues related to the 
provision of the process of underground 
coal gasification, utilization of CO2 
withdrawn from the cycle, and carrying 
out technical and economic analysis, 
require further study and are of high 
relevance in today’s conditions.
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