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Abstract 

The relevance of the study is related to the growing need for efficient production 

of hydrocarbons in the difficult geological conditions of western Turkmenistan to 

ensure energy security and economic development of the region in the changing 

global oil and gas market. The purpose of the study is to conduct a comprehensive 

analysis of the geological, technical, and economic aspects of drilling ultra-deep 

wells in difficult geological conditions of western Turkmenistan to assess their 

potential feasibility and contribution to the energy infrastructure of the region. The 

study used analytical, functional, and statistical methods, classification, and 

synthesis. The prospects for drilling wells in difficult and extreme geological 

conditions of western Turkmenistan were identified. The analysis of the current 

state of prospecting and exploration in this region was carried out, while the main 

attention was paid to the investigation of the main difficulties faced by drillers 

when working with deep horizons of the reedbeds. As a result of the conducted 

research, general principles and recommendations aimed at overcoming these 

problems were developed. Despite the successful introduction of modern technical 

and technological innovations that meet international standards when drilling deep 

and ultra-deep wells in the West Turkmen depression, the study emphasized that 

the existing drilling problems have not yet been eliminated. This study will provide 

valuable recommendations and information for making informed decisions when 

developing and implementing projects for drilling ultra-deep wells in difficult 

geological conditions, contributing to effective resource management and 

development of the oil and gas industry in western Turkmenistan. 
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1. Introduction 

The study of the topic of ultra-deep drilling in difficult geological conditions of western Turkmenistan is 

extremely relevant since the region has a huge potential for the discovery and production of hydrocarbon 

resources at deep horizons, but at the same time, presents complex technical and geological challenges. This 

research not only contributes to ensuring energy security and economic development of the country but can also 
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be important for the global energy market, contributing to the global supply of oil and gas. In addition, the 

development of advanced technologies and methods for drilling in difficult conditions may have promising 

applications in other regions of the world where similar challenges are faced, and contribute to the sustainable 

development of the oil and gas industry in the future. 

The problem of the study is that the drilling of ultra-deep wells in difficult geological conditions of western 

Turkmenistan is associated with several significant challenges and uncertainties. These challenges include a 

complex geological structure, deep production horizons, high temperatures and pressures, and the need to 

develop new technologies and engineering solutions to ensure the safety and efficiency of the process. In 

addition, it is necessary to consider the environmental and social aspects associated with activities in the oil and 

gas industry in this region. Solving these problems may be of key importance for the successful development 

of resources and ensuring the sustainable development of the region and the industry as a whole. 

According to [1], in western Turkmenistan, there are often problems in the process of drilling multi-layer 

deposits with abnormally high reservoir pressure with horizons having different reservoir characteristics 

(reservoir pressure, permeability, porosity, saturation pressure). In addition, each horizon sometimes contains 

several layers with different characteristics that require an individual approach in the construction of wells. 

According to [2], the need to create innovative technologies for drilling and servicing wells at great depths at 

elevated temperatures and pressures represents significant technical challenges that the oil and gas industry in 

western Turkmenistan must successfully cope with. These challenges can be an incentive for the development 

of new methods and equipment. 

[3] report that due to the increase in drilling depth and the variety of factors influencing the conditions that 

contribute to the occurrence of complications, a different combination of conditions, both geological and 

technical, often leads to a deteriorated wellbore condition. Sometimes the quality of the drilling mud, seemingly 

meeting all previously recognized requirements, turns out to be unsuitable for drilling wells under these 

conditions for one reason or another. All this shows that the occurrence of complications associated with the 

effect of the pressure drop is caused by the water release of the solution and the physicochemical properties of 

the crusts formed under conditions of temperature and pressure drop acting in the well. [4] note that the 

development of ultra-deep drilling in western Turkmenistan provides economic opportunities for the country, 

especially in times of changing world oil and gas prices. However, to successfully utilize this potential, it is 

necessary to invest significant costs and resources in development and technological innovation. 

According to [5], the extraction of hydrocarbons at great depths in western Turkmenistan has the potential to 

influence the global energy market, adding additional energy resources and influencing global energy balances. 

This can contribute to a more stable energy supply and mitigate fluctuations in global energy markets [6, 7]. [8] 

note that in order to ensure the sustainable development of the region, it is important to carefully consider the 

opinions and interests of residents, and ensure their active participation in the decision-making process, which 

will help prevent possible conflicts and promote harmonious development in this area. This is an important 

aspect of the socio-environmental sustainability of oil and gas industry projects [9]. 

The purpose of this study is to comprehensively analyze the geological, technical, and economic aspects of 

ultra-deep drilling in difficult geological conditions of western Turkmenistan to assess its potential feasibility 

and impact on the energy infrastructure of this region. 

2. Research method 

The analytical method allowed for a deeper and more systematic understanding of the complex geological 

conditions of western Turkmenistan, and their potential impact on hydrocarbon production. This method 

collected and analyzed data on rock structure, hydrodynamic characteristics, geochemical, and other parameters, 

which facilitated a more accurate assessment of the risks and opportunities of ultra-deep drilling in this region. 
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The obtained results will play an important role in the development of strategies for further hydrocarbon 

production and sustainable development of western Turkmenistan. 

Long-term data on hydrocarbon production in western Turkmenistan were studied using the statistical method. 

This method identified trends and patterns in production activities, assessed the impact of various factors on the 

volume of production, and allowed the prediction of possible changes in the future. The results obtained have 

become an important tool for developing optimal strategies for managing production and resources in the region, 

which, in turn, contributes to more efficient and sustainable exploitation of hydrocarbon deposits. 

Using a functional method, changes in the operation of oil wells at deep levels in western Turkmenistan were 

investigated. This method identified optimal operating strategies, determined the periods of the greatest 

efficiency of wells, and specified the factors that have the most significant impact on their productivity. The 

obtained results helped to optimize drilling and maintenance processes, which contributed to an increase in 

hydrocarbon production and an improvement in the economic performance of projects in the region. 

The structural and functional method contributed to a more detailed study of the organization of oil and gas 

infrastructure in western Turkmenistan. This method identified the key components of the infrastructure and 

determined their interrelationships and influence on the processes of production and transportation of 

hydrocarbons. The study of the structure and functions of the infrastructure helped identify bottlenecks and 

potential improvements in the system, which contributed to a more efficient and sustainable operation of the oil 

and gas industry in this region. 

The deduction method helped in the development of logically sound conclusions and recommendations based 

on the available information about ultra-deep drilling in western Turkmenistan. The study of data and the use 

of logical reasoning identified causal relationships and key factors affecting the success or failure of drilling 

projects at deep levels. The findings became the basis for the development of strategies and action plans aimed 

at improving the efficiency and sustainability of hydrocarbon production in this region. 

The application of the synthesis method was a process of combining various aspects and information obtained 

from geological, technical, environmental, and economic studies related to drilling at deep levels in western 

Turkmenistan. This method facilitated an integral and multifaceted understanding of the complex issues of ultra-

deep drilling in this region, as well as the identification of the most important factors, the determination of the 

relationships between them, and potential risks and opportunities. The study, based on the synthesis of these 

data, served as the basis for the development of integrated strategies and decision-making aimed at optimizing 

drilling processes, ensuring the stability of hydrocarbon production and rational use of available resources in 

this region, contributing to the sustainable and efficient development of the oil and gas industry. 

3. Results 

In recent years, Turkmenistan has been actively showing interest in the introduction of completely new technical 

solutions in the field of well drilling. The main attention is paid to the improvement of drill bits, the creation of 

devices for logging when digging without the need to lift drill pipes, and the development of methods for drilling 

horizontal wells. In addition, the focus is on new top-drive drilling systems and multifunctional drill pipes, 

which are used for the effective destruction of the face with the help of a variety of high-performance pressure 

nozzles. Of particular interest are the various designs of the upper drive systems, which differ significantly from 

conventional power swivels. Previously, power swivels were not widely used due to the difficulties associated 

with carrying out operations for lowering and lifting drilling tools. Another significant innovation is horizontal 

drilling, which became possible due to the introduction of top drive systems. Many horizontal wells have been 

drilled all over the world.  

Experts argue with strong arguments that such horizontal wells contribute to an increase in reservoir productivity 

by 2-3 times and, consequently, increase the efficiency of each investment compared to vertical wells. This is 

achieved by increasing the length of the section of the productive reservoir, ensuring natural drainage and the 
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possibility of removing the well from the oil or gas level and creating inert wells that horizontally extend beyond 

the productive reservoir. 

Innovations in the field of drilling require integration into a single system. In modern conditions, it is impossible 

to achieve high technical and economic efficiency when drilling oil and gas wells without this integration, which 

is the main source of increasing oil and gas reserves. To extract oil from oil fields, a system of producing wells 

is used, which can be located in rows or in the form of a regular geometric grid, whether triangular or square. 

The placement of wells in rows is chosen for the development of highly productive oil fields with good 

permeability, and in cases where the oil deposit has a complex stratigraphic structure. In other scenarios, wells 

are placed in a geometric grid. Important parameters are the distances between wells when using a uniform grid 

and the distances between rows. The determination of optimal intervals between producing wells is based on 

the laws of underground hydrodynamics, considering the physical and geological characteristics of the 

productive reservoir. Economic factors are also considered since the choice of distance affects the total number 

of wells that need to be drilled for the development of oil fields. When designing the development of oil fields, 

various options for the placement of wells with different intervals between them are considered, and a 

comparative analysis is carried out to select the most economically feasible option. 

The need for further expansion of the oil and gas reserves under study, and an increase in their production, has 

led to a significant improvement in the quality and efficiency of drilling operations. As a result, there was a 

need for continuous improvement of technologies and equipment for deepening drilling, increasing the speed 

of drilling operations, and reducing operating costs. The accuracy and reliability of geological, geophysical, and 

technical data have become critically important, which allows for more accurate prediction of mining and 

geological conditions and improving the management of the well drilling process. The need for further 

improvement of drilling technology stems from the complexity of geological and technical problems that arise 

in the drilling process. The current technological scheme of deep mechanical drilling will remain unchanged for 

many years. To increase the speed of mechanical drilling, it is necessary to develop a unified concept of technical 

solutions that will be adapted to the specific conditions of each well. This also includes an analysis of the 

economic feasibility of using various methods depending on the characteristics of the well, such as the use of 

hydraulic or electric downhole motors. There is considerable reason to assume that the volume of directional 

drilling will increase, including the penetration of horizontal sections of wells through productive formations.  

New technologies based on directional drilling have proven their effectiveness in the industrial extraction of 

hydrocarbon resources in new fields and in areas of fields that previously remained unclaimed due to the 

presence of ground structures that interfere with vertical drilling. 

To achieve the production goals, set for the oil industry, it is necessary to continue to increase the speed of 

drilling wells [10]. From the standpoint of local features, in the absence of complex seismic surveys to identify 

the location of oil and gas fields, the main challenges when drilling deep wells in difficult geological conditions 

include uncertainty and lack of geological data on the structure of the lower layers of reedbed sediments. 

Stratigraphic ambiguities in underlying sediments, especially in the Mesozoic complex, including uncertainties 

in the presence or absence of individual stratigraphic units.  

Significant errors in the assessment of the depth of stratigraphic complexes, reservoir (pore) pressures, 

temperature indicators, the spread of tectonic disturbances, and the angle of inclination of deep layers. Regular 

structural disturbances associated with emissions of a sub-meridional orientation. The West Turkmen 

depression is dominated by sediments of the Cenozoic era (Figure 1), which covers the last 65 million years of 

geological history. This includes a variety of geological formations, such as salt and clay shales, sandstones, 

and clays, which are important for the study of possible hydrocarbon deposits. The main challenges in the field 

of technical and technological aspects of drilling deep wells are largely related to the use of predictive geological 

information, but it is necessary to consider the possible presence of uncertainty in this information, which can 

create difficulties during drilling. 
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Figure 1. Stratigraphy of the areas of the West Turkmen Depression 

Decisions on the choice of technical and technological methods often depend on the presence of zones with 

abnormally high reservoir (pore) pressures, which increase significantly in the nearest part of the geological 

section [11]. The application of design solutions when drilling wells using drilling mud, whose density is in the 

range from 2.35 to 2.4 g/cm³, faces significant difficulties associated with the need to maintain the parameters 

of the drilling mud within technologically acceptable limits, even when drilling under extreme loads [12]. 

At the initial stages of drilling wells into deep horizons, the study of geological conditions that determine the 

stability of a well in reedbeds was carried out. Three types of well sections in sub-reedbed sediments were 

identified. The first type of section, where there are no extreme values of reservoir (pore) pressures, and the 

density of the drilling mud does not exceed 2.25 g/cm³, allows drilling without the use of denser fluids. This 

type of incision includes Upper Cretaceous layers. The second type of section, in which extreme values of 

reservoir (pore) pressures close to rock pressure are observed, requires the use of drilling muds with a density 

from 2.3 to 2.45 g/cm³. The features of the section allow for ensuring the long-term stability of the well when 

using traditional drilling methods. The third type of section is also characterized by extreme values of reservoir 

(pore) pressures close to rock pressure, but in this case, the well turns out to be unstable, even when using 

drilling muds with the maximum allowable density, taking into account mining and geological conditions. This 

instability is explained by the high plasticity, humidity, and low mechanical strength of the clay rocks that make 

up this section, and complex tectonic conditions in the areas where wells are drilled. 

Due to insufficient mechanical strength of rocks, a significant deformation of the borehole occurs, caused by 

periodic fluctuations in the hydrodynamic pressure of the drilling mud during operations for lowering and lifting 

tools, and during well flushing and subsequent removal of rocks that can fall into the well and create 

grooves [13]. Drilling of such sections is further complicated by the fact that they include both dry and fractured 

potassium clays that can cause collapses, and wet and plastic sodium clays that are prone to swelling and may 

exhibit plastic flow. In this regard, it is necessary to use various methods and approaches to neutralize them 

(Figure 2). 
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Figure 2. Main types of cross-sections of the deposits of western Turkmenistan 

The classification mentioned above, presented earlier, is indicative and predictive, but it is still used to make 

decisions and assess the possibility of drilling wells through rocks with extreme reservoir (pore) pressures. To 

ensure that the required speed of new well commissioning is achieved within the current development system, 

the key factor is the efficient organization of drilling operations, given the limited available time at drilling sites. 

There are two possible ways to solve this problem of increasing the number of simultaneously operating drilling 
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rigs or increasing the productivity of the drilling cycle while reducing the number of drilling rigs. This, in turn, 

contributes to the acceleration of drilling both individual wells and the entire well program. In addition, it is 

important to strive to reduce capital costs [14]. The successful execution of drilling operations in difficult 

geological conditions strongly depends on the experience gained during drilling at a certain site. In world 

practice, the form and scale of drilling projects are often determined by the purpose, complexity (design depth) 

of wells, the level of knowledge of geological sections, and the requirements of an operating enterprise [15]. 

Oil companies face new challenges related to the introduction of advanced technologies, modernization and 

replacement of outdated equipment. It is remarkable that foreign companies focus on solving key technical, 

technological, and organizational tasks related to the preparation for drilling wells, through the full 

responsibility of service companies for the condition of the drilling rig (including drilling muds and drilling 

bits) and ensuring their reliable and successful operation. In addition to the above technical tasks, organizational 

aspects that are important for the successful completion of the well construction project are also considered. 

These aspects include thorough preparation of the project and comprehensive scientific, technical, and 

organizational support of drilling operations, in which all project participants participate. Modern scientific and 

technical methods used in the development of oil and gas fields are based on a deep and comprehensive study 

of the characteristics of productive formations and the substances contained in them, as well as on the analysis 

of complex processes [16, 17]. The process of exploration of deposits begins from the moment of their discovery 

and continues until the full development of resources that can be extracted with economic benefit. The increase 

in oil and gas production is closely related to the discovery of new fields and productive horizons, and much 

depends on the level of development of drilling technology [18]. 

In recent years, there has been a noticeable tendency to increase the depth of drilling wells, both for the 

exploration of new and for the development of already-known hydrocarbon deposits. This trend also concerns 

the exploration of promising horizons for future exploration and exploration. With increasing drilling depth, the 

impact of various physicochemical and mechanical processes on the condition of the well increases. Increasing 

the drilling depth is accompanied by more frequent and serious difficulties, which require additional financial 

costs [19]. To optimize costs in such conditions, it becomes necessary to revise the drilling technology and adapt 

it to the increasingly complex conditions that are characteristic of deep wells [20]. The main differences between 

the drilling technology of conventional and deep wells are the significant time and resources spent on 

preparation for drilling deep and ultra-deep wells [21]. These costs include not only the purchase of the 

necessary equipment on the surface and in the depths but also a detailed study of the condition’s characteristics 

of drilling at great depths [22, 23]. An important aspect of deep well drilling technology is the use of specialized 

equipment, for example, to control the pressure at the bottom of the well. 

4. Discussion 

The forecast of the prospects for drilling ultra-deep wells in the difficult geological conditions of western 

Turkmenistan plays a critical role in the strategic planning of the development of the oil and gas industry in this 

region. Western Turkmenistan is characterized by a complex geological structure, where the presence of various 

rocks and formations requires in-depth research. Accurate determination of the structure and properties of 

underground formations plays a crucial role in choosing the location of wells and determining the optimal 

drilling depth [24-25]. Successful drilling of ultra-deep wells requires access to advanced technologies and high-

tech drilling equipment. This also includes training of highly qualified specialists capable of effectively 

managing such drilling operations. Drilling ultra-deep wells is an expensive undertaking, and the study of 

economic factors, such as energy prices and projected production volumes, is of critical importance [26]. It is 

necessary to assess how investments in such drilling will be justified from an economic standpoint. Drilling 

ultra-deep wells can have an impact on the environment. It is necessary to conduct an environmental assessment 

to prevent or minimize negative consequences and develop plans to eliminate possible damages. The outlook 

analysis should consider potential technological innovations and cooperation with international partners who 
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can provide access to best practices and experience in the field of drilling [27]. It is important to consider 

forecasting the prospects for drilling ultra-deep wells as part of the overall strategy for the development of the 

oil and gas industry in western Turkmenistan. This will ensure the consistency and sustainability of the 

development of the regional oil and gas industry. 

According to the results of recent studies by [28], technologies for drilling deep and ultra-deep oil and gas wells 

are experiencing amazing progress and provide huge prospects for the oil and gas industry [29]. One of the 

significant breakthroughs in this area is the possibility of reaching much greater depths when drilling. Previously 

inaccessible resources are becoming available, which contributes to an increase in oil and gas reserves [30]. 

This factor is of particular importance, given the growing demand for energy resources in the world [31]. 

Horizontal drilling also plays a critical role in the progress of well drilling. It allows extracting hydrocarbons 

from productive formations as much as possible, while reducing the impact on the environment. This method 

not only increases the efficiency of production but also helps to reduce the number of drilling sites, which, in 

turn, saves resources and decreases the negative impact on nature. It is worth noting that modern technologies 

also raise an important issue of sustainability and environmental safety [32]. Research and development are 

aimed at minimizing negative impacts on the environment, including the prevention of emissions and pollution 

of groundwater. This ecological orientation not only meets modern standards but also reflects the importance 

of a responsible attitude to nature and the preservation of ecosystems for future generations [33]. 

According to [34], the progress in the development of technologies to increase the speed of jet drilling and the 

mechanism of rock destruction for deep wells is an important step in the development of the oil and gas industry. 

These innovations promise to significantly increase the efficiency of the drilling process and improve well 

productivity. One of the significant achievements in this field is the development of advanced drilling pumps 

and nozzles capable of creating high-speed jet streams. This allows increasing the drilling speed and 

significantly reducing the time spent on drilling deep wells [35]. Such innovations contribute to more efficient 

use of resources and reduce environmental impact. It may be added that the new rock-breaking mechanisms 

allow handling harder and more complex rocks at deeper depths. This opens access to resources that were 

previously unavailable due to technical limitations. Improved productivity and efficiency of drilling deep wells 

not only contribute to an increase in oil and gas production but also reduce operating costs, which is important 

for the economic sustainability of the industry [36]. As a result, these technological advances represent great 

prospects for the future development of deep well drilling and the growth of energy resource production. 

[37] determined that the management of downhole heat during the drilling of shallow and ultra-deep high-

enthalpy geothermal wells is a complex task that requires careful design and innovative technologies. 

Geothermal energy is becoming increasingly in demand as a clean energy source, and the development of such 

wells plays an important role in this process. When drilling shallow geothermal wells, it is important to consider 

the thermal loads that may occur inside the well, as they can cause equipment wear and lead to a decrease in 

efficiency [38, 39]. Technical solutions such as insulation and cooling systems can help manage thermal 

processes and improve operational reliability [40]. Ultra-deep, high-enthalpy geothermal wells pose an even 

greater challenge since temperatures and pressures at deep depths are much higher. It is important to develop 

unique materials and technologies for drilling and operating such wells. The management of thermal processes 

and heat exchange is becoming a priority, and engineers must work to develop specialized solutions to ensure 

sustainable and efficient production of geothermal energy [41, 42]. 

[43] determined that the use of deep learning methods in geophysical and oil and gas research is becoming more 

common, and the use of this technique to predict the bottom-hole pressure drop in the eccentric annulus of an 

ultra-deep well is a relevant area of research. Deep learning methods, such as neural networks and deep learning 

algorithms, have the potential to analyze huge amounts of data, which makes them an ideal tool for processing 

information obtained from geophysical research [44, 45]. These methods can reveal complex patterns and 

relationships between different parameters, which helps to predict the bottom-hole pressure drop more 

accurately. However, it is worth noting that the application of deep learning in this area also presents challenges, 
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such as the need for high-quality data and computing resources [46]. In addition, careful training of models and 

their constant updating is necessary to achieve accurate results. Despite these difficulties, the use of deep 

learning methods in predicting pressure in ultra-deep wells promises a significant improvement in accuracy and 

efficiency in this field of research. 

[47] have shown by their work that studies related to the use of glycerin emulsions in olefins as components of 

drilling muds for oil wells are an interesting area of research. Glycerin, a chemical component with high 

viscosity and low toxicity, can be used to improve the properties of drilling mud [48, 49]. When it is mixed with 

olefins, it can create emulsions capable of increasing drilling efficiency. However, for a critical assessment of 

the use of such emulsions, it is important to consider several factors. It is necessary to conduct detailed 

laboratory studies to determine the optimal concentrations of glycerin and olefins to create stable emulsions that 

will work well in drilling conditions. It is also important to consider issues related to the stability of emulsions 

to high temperatures and pressures that can occur in deep wells. 

As noted by [50], the detection of adjacent wells around the ultra-deep electromagnetic logging while drilling 

(LWD) instrument is an important technical study that is of great importance in the geophysical and petroleum 

industries. Ultra-deep wells, as a rule, are drilled to great depths and present special technical and geological 

challenges. As mentioned above, one of the key aspects of this study is the development and application of 

advanced methods for detecting nearby wells using LWD technology. This reduces the risk of collisions with 

neighboring wells and potential problems such as cross-contamination or mutual impact on hydrocarbon 

production. In addition, such technology can improve drilling accuracy and efficiency, which is important to 

reduce time and costs. 

In conclusion, the analysis of the prospects for drilling ultra-deep wells in western Turkmenistan requires an 

integrated approach that considers many factors. With proper preparation and consideration of all aspects, it is 

possible to fulfill the development potential of the oil and gas industry in this region in the best possible way. 

5. Conclusions 

Forecasting the prospects for drilling ultra-deep wells in difficult geological conditions of western Turkmenistan 

is an important aspect of strategic planning for the production of hydrocarbon resources in this region. In 

conditions where the drilling depth is becoming increasingly significant and geological factors can introduce 

serious limitations and cause difficulties in the production process, it is necessary to conduct in-depth studies 

and assessments of the drilling potential at deep levels. Western Turkmenistan has rich hydrocarbon reserves, 

and effective drilling of ultra-deep wells can significantly increase production and contribute to the development 

of the oil and gas industry in the region. It is important to consider both the technical aspects of such activities, 

as well as environmental and social issues related to the development of hydrocarbon deposits on deep 

geological horizons. Therefore, further research and evaluation should include a multi-faceted analysis to ensure 

the sustainable and productive development of these resources. An important factor that makes western 

Turkmenistan unique is its complex mountain and geological nature. This region is characterized by the 

presence of various types of rocks, including clay and sand deposits, and the presence of zones with high 

pressure and temperature. These features create significant technical and engineering challenges for drilling 

ultra-deep wells. 

However, despite the complexity of the conditions, western Turkmenistan has significant reserves of oil and gas 

at a depth that requires drilling ultra-deep wells. This creates prospects for additional extraction of these valuable 

resources. It is predicted that the development of drilling technologies, including the use of modern equipment 

and methods, as well as the professional development of specialists, will effectively develop and extract energy 

resources at great depths. This also implies the need for geological studies to more accurately determine deposits 

and optimal drilling sites. Investments in research and development of technologies for drilling ultra-deep wells 

will be of strategic importance for ensuring the energy security of the region and meeting the growing demand 
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for oil and gas. An additional area of research may be the analysis of the experience and best practices of other 

countries, especially in the field of drilling under high geological stresses. Potential innovative methods and 

technologies that can improve the efficiency of ultra-deep drilling in western Turkmenistan should also be 

further explored. 
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