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Abstract. This article is devoted to fundamental scientific research on the development of a refined 

scheme of biostratigraphic subdivision of Jurassic deposits of the Eastern part of the North Ustyurt Basin based 

on plant imprints. 

An analysis of previous studies revealed that the previously developed biostratigraphic scheme only con-

sidered the conditions of the study area at the local level or within the oil and gas field. The biostratigraphic scheme 

used by the researchers was based on stage-by-stage subdivision, which does not comply with international stand-

ards, particularly the International Stratigraphic Code. Furthermore, this scheme fails to consider layers, strata, 

formations, and horizons, which is a significant drawback for obtaining comprehensive information about the 

study site. Therefore, the authors of the study set the task of further studying and developing a more precise scheme 

of biostratigraphic subdivision using the example of Jurassic deposits of one of the areas of the Ustyurt oil and gas 

region, which determines the relevance and scientific novelty of the topic. 

As a result of their research, the authors of this article developed, for the first time, a refined biostrati-

graphic subdivision scheme based on the analysis of a large amount of data from deposits and boreholes associated 

with plant imprints. The new scheme meets the requirements of the International Stratigraphic Code and the inter-

national ESG (Environmental, Social, and Governance) framework. The developed framework was first tested in 

a study of Jurassic deposits in the eastern part of the North Ustyurt Basin. This solution to the problem is becoming 

a key tool for evaluating numerous studies on the effective search and exploration of new oil and gas deposits, and 

it also minimizes material and financial costs during geological exploration, including modeling geological pro-

cesses. 

The integrated application of a refined biostratigraphic subdivision scheme based on international ISO 

standards (harmonization of requirements) is becoming a factor in the modern level of ESG attractiveness, playing 

an important role in the competitive market among WTO countries and with the possibility of attracting new in-

vestments in the oil and gas industry. 

This approach revealed the relationship between international standards and methods used to analyze and 

model complex geological processes occurring in the Earth's interior, particularly in the study of Jurassic deposits 

in the eastern part of the North Ustyurt Basin. This approach has improved its attractiveness, bringing the industry 

closer to the ESG rating concept. 

The scientific results of the article are based on the analysis of a large amount of factual material, which 

reflect the stated goals and objectives of fundamental research. 
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Abstract. This article presents the results of a study of the geochemical properties of 

oils, condensates, and gases in Mesozoic deposits of the Fergana Depression, as well as their 

petroleum potential. It presents the geochemical and physicochemical characteristics of oils, 

condensates, and gases from individual fields and exploration areas, and identifies the key 

patterns of variation in the quality of oils, condensates, and gas composition within the 

depression, both spatially and within the sedimentary cover of the area. 

In response to the recent growing interest of subsoil users in the oil and gas potential of 

the Mesozoic deposits of the Fergana Depression, this article examines in detail the patterns of 

change in the qualitative composition of oils (density, viscosity, sulfur, paraffin, resin, asphal-

tene, and gasoline content) and gases (methane homologues, carbon dioxide, nitrogen, hydro-

gen sulfide, and helium content) and their prospects. The article presents the results of a com-

parative analysis of the physicochemical characteristics of oils, condensates, and natural gases. 

Maps of changes in the physicochemical parameters of oils and gases in the Jurassic and Cre-

taceous deposits of the depression have been constructed. A forecast of the quality of oils, 

condensates, and gases in exploration areas is provided, along with a geochemical justification 

for further geological exploration within the study area. 
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Abstract. This paper describes an integrated approach to determining flow and storage 

properties of naturally fractured reservoirs, applied during the appraisal stage of a gas field in 

the Surkhandarya region of the Republic of Uzbekistan. Particular attention is given to estimat-

ing fracture compressibility, which at the appraisal stage represents one of the most uncertain 

dual-medium parameters and significantly influences production forecasts, especially for fields 

with abnormally high initial reservoir pressure. The proposed method is based on integrating 

the following stages: (1) conducting specialized field studies, including a suite of well logging 

methods characterizing natural fracture properties, and a special well testing technique – inter-

well pulse testing; (2) constructing a discrete fracture network model (DFN) and a dual-medium 

simulation model using the dual-porosity (DP) approach; (3) history matching the hydrody-

namic model to pulse test results with quantitative determination of dual-medium parameters: 

permeability, porosity, and compressibility of both fractures and matrix. The proposed ap-

proach enables reduction of uncertainty ranges for properties of fractured reservoirs prior to 

pilot production, thereby improving the reliability of development forecasts at early stages of 

field development. 
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Abstract. The flank zones of the West Siberian Petroleum Province are of great interest 

for the exploration of large hydrocarbon accumulations. The western flank zone illustrates the 

geological preconditions for the formation of vast oil and gas accumulation areas. Upward areal 

sequential stratigraphic pinching-out of promising accumulations contributes to the formation 

of stratigraphically screened structural traps. Insufficient geological and geophysical 

knowledge increases the uncertainty in interpreting the locations of areal stratigraphic pinching-

out lines, creating significant geological risks during exploration. The authors have built maps 

of estimated promising zones and traps for seven Jurassic horizons, as well as a summary map 

of oil and gas potential, which is of particular interest for planning further exploration. Re-

sources have been estimated for promising targets, and a probabilistic resource assessment has 

been made. Approximately 70% of the total resource potential is concentrated in stratigraph-

ically screened structural traps within the study area. 
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Abstract. In this study, the significance of integrated lithological and mineralogical in-

vestigations of carbonate rocks is examined for addressing both scientific and applied problems 

of geology and hydrocarbon field development. The research focuses on carbonate reservoirs 

of the Yuryakh Formation (Upper Vendian–Lower Cambrian) within the Nepa-Botuoba petro-

leum province. In several cases, comparison of analytical data obtained using different methods 

revealed discrepancies in determining the mineral composition of carbonate rocks. These in-

consistencies are attributed to specific features of the dolomite crystal structure. The determined 

unit-cell parameters indicate the presence of isomorphic substitutions within the dolomite lat-

tice. The identified characteristics must be taken into account when reconstructing depositional 

environments, analyzing secondary alteration processes, studying the filtration, reservoir and 

geomechanically properties of carbonate rocks, as well as when planning acid treatments and 

solving other applied and scientific tasks. 
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Abstract. The article shows an approach to taking into account the possible risks of not 

confirming the structural surfaces of target objects during drilling support at the hydrocarbon 

fields of JSC Orenburgneft. In the absence of the possibility of conducting more precise seismic 

exploration at the developed fields, the only possible approach is to work with the current ma-

terials. Understanding the quality of the initial material and taking into account the risks based 

on this is crucial when planning the drilling strategy at the field. This approach allows for cor-

rect drilling planning in most cases and is cost-effective, as it does not require complex work. 
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Abstract. The model of oil displacement characteristics by water is a fast and effective 

way to estimate the remaining recoverable reserves. Using this method saves a lot of time, as 

well as financial costs that are necessary to build a hydrodynamic model. Current research con-

cerns the application of probabilistic forecasting using integral irrigation curves. The proposed 

method for estimating oil reserves and other indicators has the advantages of the traditional use 

of displacement characteristics and also provides an opportunity to make a forecast using 

strictly approved criteria for filtering non-physical extrapolated values, which allows different 

engineers to obtain the same result with the same input data and use time for its analysis more 

efficiently. 

The article provides a brief overview of domestic methods for predicting the value of 

recoverable oil reserves using displacement characteristics based on a probabilistic approach. 

The main attention is paid to the problems related to the reliability of the extrapolated result. A 

method for predicting the dynamics of oil production using a probabilistic approach based on 

integral displacement characteristics is considered.  

In the course of current research, it has been established that it is necessary to take into 

account the discrepancy between the latest historical value of oil production dynamics and the 

first extrapolated indicator. In addition to the convergence criterion at the last historical point, 

it is necessary to monitor the value of the multiplicity of recoverable oil reserves: if the extrap-

olated recoverable oil reserves do not lie within the accepted range of the multiplicity of residual 

recoverable reserves, implausible indicators should be eliminated. 
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Аbstract. The article describes a methodology for interactive new gas field develop-

ment project optimization based on detailed lithological and seismogeological analysis, sto-

chastic multivariate modeling and adaptation of the horizontal wells drilling scheme to the res-

ervoir geological features complexity. The use of the suggested approach has made it possible 

to improve the new wells production rates and increase the final gas extraction ratio in relevance 

to the previously accepted project design document. As the part of optimization task solving, a 

sedimentological description of the core, a seismic and facies analysis were performed, a de-

tailed correlation of the wells section was carried out, and three variants of the conceptual model 

corresponding to the quantiles P90, P50, and P10 were substantiated. The subsequent produc-

tion performance of the designed horizontal wells sensitivity to the gas reservoir features un-

certainties analysis allowed us to select from several hundred realizations the most probable 

and geologically justified hydrodynamic model. The correctness of the chosen reservoir model 

simulation was verified by production rates assessment.  

Key words: gas field, core, facies, sedimentary rock, seismic attribute, conceptual 

model, geological model, uncertainty, sensitivity analysis, hydrodynamic model 
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Abstract. Within the petroleum engineering community, there is a prevailing belief that 

integrated models are primarily valuable for "green" fields and gas fields, where the surface 

network significantly impacts facility investment and production lift efficiency, respectively. In 

this paper, the authors demonstrate the practical value of using integrated modeling for mature 

fields with existing infrastructure. The article addresses the challenge of planning well inter-

ventions (workovers) at a late stage of development for such an oil field. Using an example 

from a field in the Republic of Tatarstan, characterized by high water cut and technical con-

straints in the reservoir pressure maintenance system, it is shown that traditional geological and 

reservoir simulation models do not account for the impact of surface infrastructure and well 

equipment. The authors propose an integrated approach utilizing Integrated Asset Modeling 

(IAM), which combines reservoir, well, and surface network models. It is proven that the ap-

plication of IAM not only improves the accuracy of production rate forecasts but also reveals 

hidden effects (wellhead interference, capacity constraints) that influence the ultimate eco-

nomic efficiency of the project. The research findings can be applied to fields with similar ge-

ological and engineering conditions. 

Key words: integrated modeling, geological and technical operations, late development 

stage, wellhead interference, RPM system, hydrodynamic model, optimization of ground-based 

infrastructure, polymer flooding 
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Abstract. This article analyzes the impact of neglecting geological heterogeneities on 

the history matching accuracy of a hydrodynamic model, which is particularly relevant in con-

ditions of high uncertainty in reservoir properties in the interwellbore space. The objective of 

the study is to identify patterns in relative permeability changes when accounting for layer-by-

layer heterogeneity during the history matching process. Numerical modeling methods based 

on real field data were used. The results demonstrate improved convergence between calculated 

and actual data by adjusting relative permeability. 
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Abstract. The main share of hard-to-recover oil reserves are concentrated in reservoirs 

that have low permeability and are characterized by high micro- and macro-heterogeneity, a 

complex pore space structure, and reduced values of filtrations speed and reservoir properties. 

Increasing the efficiency of methods of influencing low-permeability clay-filled reser-

voirs is based on a systematic analysis of the results of using declaying technologies, since such 

objects are extremely sensitive to the parameters of the technologies used. The solution of this 

problem is based on studying influence of pre-grouped “reservoir types” to dynamics of the 

injectivity before and after acid treatments. 

Key words: injection well, reservoir treatment, clayey reservoir, permeability, injectivity, 

acid composition 
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Abstract. The research performed has resulted in the development of a specific algorithm 

to select acid systems for well treatment operations in carbonate and terrigenous reservoirs. This 

analytical study is based on analyzing the effect of physical and chemical characteristics of acid 

systems on treatment efficiency in carbonate and terrigenous reservoirs when used for injection and 

production well stimulation. To enhance the efficiency of well acidizing in carbonate and terri-

genous reservoirs, a new approach to selecting acid systems is considered. This approach includes 

determination of technical and operational parameters related to the mineralogical features of res-

ervoirs and physical-chemical properties of oil. A number of methods and key parameters are used 

to develop new technologies and acid systems, as well as to adjust the existing ones to specific 

reservoir conditions. These methods can be classified as general and specialized. General methods 

include standard procedures to determine physical and chemical properties, such as appearance, 

density and concentration of the basic component, interfacial tension (IFT), dissolution rate of St.3 

steel, and freezing point. Specialized methods are focused on studying the interaction between acids 

and the reservoir rock, for example, solubility of core samples or individual minerals (such as mar-

ble, quartz, etc.). These methods also involve studying interaction between acids and reservoir flu-

ids, including compatibility with oil and formation water, as well as permeability tests using models 

and core samples. Solution to this problem is based on theoretical and experimental studies sup-

ported by preliminary review of domestic and foreign experience using public sources. The results 

of experimental studies were processed by analytical methods. This paper presents justification of 

the key standard parameters and their values used in technical and process requirements and condi-

tions applied to acid systems for well acidizing operations in carbonate and terrigenous reservoirs. 

This includes determination of their significance, reviewing domestic and foreign research experi-

ence, description of procedures, determination of basic requirements for acid systems to ensure their 

efficiency during well acidizing operations in carbonate and terrigenous reservoirs, definition of 

key techniques and parameters to assess the efficiency of well acidizing, as well as justification of 

selection and significance of physical and chemical characteristics and their values. 

Key words: acid system, acidizing, wellbore zone, carbonate and terrigenous reservoirs, 

physical and chemical characteristics, optimum values  
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Abstract. The study is concerned with the composition of oil-free hydrophobic emul-

sion designed for multiple purposes, particularly for well stimulation. The study is aimed at 

formulation of oil-free hydrophobic emulsion composition with desired physical and chemical, 

rheological, structural-mechanical, and process parameters and properties required for diver-

sion of acid compositions during matrix, selective and deep-penetrating acid treatments of near-

wellbore zones in carbonate reservoirs. The authors review microscopic studies of oil-free hy-

drophobic emulsions with concentration of dispersed phase of 80% and higher based on state-

of-the-art emulsifiers (hydrocarbon surfactant solutions). Analysis of recent Russian and for-

eign literature on formulation of hydrophobic emulsions for well stimulation and improved oil 

recovery applications suggests the current importance of intended studies and highlights the 

current trend towards enhanced use of chemicals for stimulation of oil production wells and 

complex, heterogeneous carbonate reservoirs. Furthermore, absence of crude oil in the hydro-

phobic emulsion composition is very beneficial in that it provides reduction of labor, economic 

and material costs due to optimization of repeated treatments of near wellbore zones in car-

bonate reservoirs and killing of difficult wells. 

Keywords: carbonate reservoir, hydrophobic emulsion, diverter, emulsifier, oil-free 

base, basic formulation, dynamic viscosity, shear rate, structural and mechanical properties 
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Abstract. This paper examines the composition and structure of high-viscosity oil 

formed in situ from an oil-soluble iron- and cobalt-based precursor under hydrothermal condi-

tions. It was found that resins and asphaltenes are destroyed by transition metal catalysts. Ex-

periments were conducted using oil-soluble iron and cobalt carboxylates in the presence of a 

hydrogen donor. The use of catalyst precursors was found to affect the gas composition of the 

aquathermolysis products, their rheological properties, and their component composition. Ther-

mal catalytic action with the addition of cobalt tallate resulted in a 2.5-fold decrease in viscosity 

at 150°C and a 1.5-fold decrease at 200°C. A similar 1.5-fold decrease was also observed with 

an iron-based catalyst precursor. 

Key words: heavy oil, catalyst precursor, metal tallates, resin-asphaltene substances, 

catalytic activity, hydrothermal conditions, component composition 
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Abstract. Solving the problem of premature flooding of wells with extended horizon-

tal completions remains a pressing issue, and improving the efficiency of hydrocarbon pro-

duction from such wells through the application of Inflow Control Devices (ICDs) is limited, 

among other factors, by sanctions and the high cost of foreign solutions. The development of 

domestic analogues, which take into account the known shortcomings of foreign devices and 

possess a number of advantages—such as the ability to assess the composition of the incom-

ing fluid in a wellbore segment—will ensure long-term production from horizontal wells and 

promote the wider application of ICDs. The paper addresses issues of physical and mathemat-

ical simulation of turbulent fluid flow in one of the elements of lower well completion, inves-

tigating the influence of key fluid motion parameters within the throttle package of the devel-

oped original ICD using the COMSOL software. 

Key words: Inflow Control Device (ICD), intelligent well completion, physical and 

mathematical modeling, turbulent flow, two-phase mixture (multiphase flow), digital twin of 

the device, throttle package 
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Abstract. It is shown that Viktor Ivanovich Troepolsky (1905–1989), a prominent rep-

resentative of the Kazan Geological School and professor at Kazan University who headed the 

Department of Oil and Gas Geology for over 25 years, should be considered the founder of the 

scientific field of studying the reservoir properties of oil-producing deposits in the Volga-Ural 

region. He made significant contributions to understanding the capacitive properties and reser-

voir characteristics of oil- and bitumen-saturated rocks during the development of Tatarstan's 

largest fields and developed unique methods and techniques for assessing the reservoir proper-

ties of key productive horizons, including reservoirs with complex structures. 

Key words: Outstanding scientist and organizer, Tatneftegazrazvedka Trust, Kazan 

University, founder and head of the department, oil field, lithological and reservoir character-

istics, Troepolsky method, classification of voids in carbonate rocks, method for assessing cav-

ernosity, methodology for assessing the reservoir properties of sands and weakly cemented 

sandstones 
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