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Abstract. The content of opal-cristobalite-tridymite (opal-CT phase), quartz, 

montmorillonite, and glauconite in Lower Beresovskian subseries of the Kharampurskoye and 

Medvezhye field differ substantially. Studies conducted in different laboratories revealed the 

general trend. Relationships between mineral composition (opal-CT phase and quartz) and 

amplitude of tectonic movements, as well as between quartz and clay content were 

established. In Lower Berezovskian subseries of Kharampurskoe field lithogenetic and 

tectonic fractures were encountered. NB1 formation exhibited the largest intensity of tectonic 

fracturing. Clay content in NB formation was observed to increase from 19% in 

Kharampurskoye field to 30% in Medvezhye field. This increase in clay content was assumed 

to be related to the effect of other Coniacian-Santonian marine sediments carried over to 

Upper Cretaceous West Siberian basin. 
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Abstract. The paper presents results of study of the horizontal fault structures in the 

sedimentary mantle of the Upper Jurassic formations by the examples of the Kharampurskoye 

and Festivalnoye fields. The horizontal fault structures’ effect on the geologic setting and 

production potential was analyzed; sweet spots, as well as drilling-risk zones, were identified. 

Recommendations regarding development of fields with horizontal fault structures are 

offered. 
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Abstract. Micro-component organic matter composition has been analyzed, as well as 

its catagenetic maturity in the Upper Jurassic sediments of Em-Yogovsky field in the 

Krasnoleninsky Arch, West-Siberian petroleum basin. 

A micro-component composition of concentrated (carbonaceous) organic matter in the 

Upper Jurassic sediments of Tutleimsky and Abalaksky formations has been studied for the 

first time using 304 samples from 11 Em-Yogovsky wells. Vitrinite reflectance has been 

measured and depositional environment has been specified. The most probable directions of 

hydrocarbon migration have been defined. 
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Abstract. AB4-5 production target of Samotlor oil-gas-condensate field is marked by 

presence of clearly identified highly productive solid block section, as well as the presence of 

low-permeability thinly-laminated reservoirs exhibiting both vertical and horizontal 

heterogeneity. Reserves in non-compartmentalized reservoir section have almost been 

depleted, while their localized distribution pattern interferes with the planning of production 

enhancement operations. 

The authors conducted an in-depth analysis of geological structure and completion 

quality, and evaluated the efficiency of production enhancement operations conducted 

recently. Most of the reserves were found to be localized in the top section of poor reservoir 

quality, as well as in the bottom section in presence of shale barrier, more than 1 m thick, 

isolating the highly productive non-compartmentalized reservoir section. 

The present research effort is a comprehensive study of the current status of 

development of AB4-5 production formations for efficient planning of production 

enhancement operations, reinterpretation of geological structure, completion strategy and 

consequently, planning of recorrelation for individual units of production target. 
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Abstract. The development of the oil and gas companies at the present stage is 

directly related to their digital transformation, including the use of emerging technologies that 

modify business processes by replacing or supplementing a person. According to the authors’ 

opinion, an important component of this process, which should ensure a significant increase 

in the efficiency of hydrocarbon production, is the intellectualization of oil and gas fields. 

To solve this problem specialists of Rosneft Oil Company proposed oil and gas 

production control and optimization technology (RN-TRON). The technology consider the 

creation of a distributed gas (gas condensate) field control system consisting of: 

- Automatic Field Control System (SAUP) - software and hardware complex for 

optimizing the operation of the entire fishery; 

- Distributed Control Systems (SAR) - software and hardware appliance for maintaining 

the well regimes specified by the SAUP; 

- Automatic Process Control System (APCS) providing remote control and regulation of 

gas production and treatment. 

SAUP is physically located in the UKPG control room, SAR of wells - in the 

automation units of well pads. 

The core of the SAUP is a fast-acting dynamic gas field digital twin, which works 

together with validation, auto-adaptation and optimization modules to select a reasonable 

optimal control scenario. The technology envisages sequential implementation of the 

following main functions: 

- Automatic validation (control) of actual incoming data and rejection of false 

information; 

- Automatic adaptation (digital twin) real-time adjustment to valid actual data; 

- Automatic optimization oil and gas real-time production control scenarios using the 

digital twin. 

Target parameters set by SAUP are transmitted through APCS and are automatically 

supported by local automation systems, including SAR on well pads. At the same time, the 

SAUP works under UKPG dispatcher control, who, if necessary, can take over the operation 

control of individual equipment or the whole field. 

Software for basic version of SAUP mathematical apparatus in stationary non-

isothermal two-phase definition has been currently developed. The paper presents the 



approaches used in solving multiphase fluids flow distribution and thermodynamic 

equilibrium problem in the system "Reservoir – Wells – Gas gathering system – UKPG – Gas 

booster station". 

Today, the basic principles and algorithms of the RN-TRON technology have been 

developed and achieved the first results of its application. The SAUP core basic version 

successful testing was carried out using the example of the onshore gas field digital twin. The 

results of testing are given in the article. 
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Abstract. This article is devoted to the assessment of the applicability of water 

alternating gas (WAG) in the conditions of the objects of the Tyumen sweet. To assess the 

applicability of water-gas exposure, various experiences of using this technology on low-

permeability objects are considered. Field experience shows that the efficiency of WAG use 

depends primarily on the reservoir permeability. Simulation of various methods of stimulation 

(waterflooding, gas injection, WAG) on objects with low permeability indicates that gas and 

water-gas methods are more effective than classical waterflooding. Field experience and 

simulation results are supported by core studies showing high efficiency of gas stimulation 

techniques. The author has developed an automated utility for determining the effectiveness 

of the implementation of various methods based on the geological and physical characteristics 

of the reservoir. The results of the utility's work confirm the high potential efficiency of gas 

and water-gas methods at the facilities of the Tyumen sweet. 
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Abstract. Current experience in waterflood development of low-permeability 

production zones suggests that existing process approaches to operation of injection wells 

cannot prevent formation of self-induced hydraulic fractures. 

Self-induced fracture growth interferes with waterflooding process and affects both 

current oil production and oil recovery factor. In this paper actual field data are used to study 

the effects of self-induced fractures on predicted oil recovery factors. A new approach to 

production forecast is proposed in view of presence of production-induced fractures.  
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Abstract. The paper represents the results of filtration studies on fresh water injection 

into a reservoir model under conditions of low temperatures. The experiments were carried 

out on the core material of a dolomite-type carbonate bed of the Eastern Siberia field with the 

simulation of reservoir conditions. It was found that the water permeability of the reservoir 

model at residual oil saturation decreases significantly with a decrease in temperature from 20 

to 5 °C. The performed set of laboratory studies showed that the results obtained are mainly 

induced by the deposition of heavy oil components in the pore space and the possible 

formation of stable low-mobile water-oil mixtures that impede the movement of water, which 

in practice is accompanied by a decrease in the intake capacity of injection wells. 

Key words: dolomites, asphalt-resin-paraffin components, phase permeability, 

filtration, organic solvent, bottomhole formation zone, waterflooding, phase equilibrium, 

saturation pressure, clogging of pore space 
 

For citation: N.A. Cherepanova, A.A. Zagorovskiy, V.V. Mazaev Vlijanie temperatury zakachivaemoj 

vody na fil'tracionnye svojstva produktivnyh otlozhenij karbonatnyh porod mestorozhdenij Vostochnoj Sibiri 

[Influence of the temperature of the injected water on the filtration properties of the productive deposits of 

carbonate rocks of the fields of Eastern Siberia]. Neftyanaya Provintsiya, No. 4(28), Part 1, Special issue, 2021. 

pp. 122-135. DOI https://doi.org/10.25689/NP.2021.4.122-135 (in Russian) 

  



DOI: https://doi.org/10.25689/NP.2021.4.136-154 

УДК 622.276.42 

Efficiency of water-alternating-gas process in water-wet and oil-wet 

reservoirs by results of core flooding experiments on long core samples 

1
V.A. Zakharenko, 

1
A.V. Kobyashev, 

1
A.A. Pyatkov, 

1
K.M. Fedorov, 

2
I.A. Dolgov 

1
LLC «Tyumen Petroleum Research Center», Tyumen, Russia 

2
JSC Verkhnechonskneftegas, Irkutsk, Russia 

E-mail: vazakharenko@tnnc.rosneft.ru 

 

Abstract. Considering the ever-increasing deterioration of the hydrocarbon reserves’ structure 

as well as decline of the number and, more to the point, the quality (in terms of the recoverable 

reserves’ amount) of new discoveries, enhanced oil recovery (EOR) methods have acquired great 

importance. Worthy of separate attention are gas injection EOR technologies, for they do not just 

increase recovery, but also improve the gas utilization factor. 

The efficiency of water-alternating-gas (WAG) process depends on various factors associated 

with properties of reservoir rocks and fluids. Still, the wettability being responsible for phases’ 

distribution in the porous space and the reservoir fluid flow, is one of the most important factors. The 

paper analyzes the effect of wettability on increase of displacement efficiency in WAG processes. 

The comparative analysis of results of core flooding experiments on long core samples in 

water-wet (Suzunskoye oil field) and oil-wet (North-Danilovskoye and Verkhnechonskoye oil fields) 

conditions is presented. 

Key words: wettability, displacement efficiency, water-wet, oil-wet, core sample, core flooding 

experiment 
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Abstract. A considerable number of West Siberia’s gas fields have reached the 

maturity stage characterized by pressure depletion, ever-increasing watercut, and severe sand 

production. The paper focuses on comprehensive analysis of reservoir and operational 

challenges including liquid loading, damage of near-bottomhole zone, aging and abrasive 

wear of equipment. Factors contributing to these processes and ways to address the issues are 

discussed. The paper presents methods to calculate minimum necessary gas production rates 

in watered and non-watered wells, as well as a procedure to evaluate the erosion rate. 

The paper also discusses methods to control water breakthrough. They include 

hydrochemical and electrochemical methods, in that number, use of a mineralization detector 

in the wellhead equipment to signal beginning of water breakthrough to production wells.  

The generally used sand detectors have a high measurement error, so to improve the 

erosion control, the sand detection system can be backed up by erosion signaling indicators, 

which are activated as soon as their control elements installed in the gas flow are destructed. 

Common technologies to improve production of marginal gas wells including free-

piston pumping, concentric tubing, gas-lift, surfactant flooding are discussed, and case studies 

are presented. Results of well tests allowed a comparative analysis of available technologies 

and selection of the most effective methods to improve the performance of maturing gas 

assets. The industry efforts must be aimed at search of advanced technologies to control water 

production. This problem is particularly acute in low-thickness gas reservoirs, and the authors 

offer some possible ways to address this issue.  
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Abstract. The development of the Pokurskaya suite of the Russkoye field is 

complicated by a number of factors: poorly cemented reservoir, high-viscosity oil, high lateral 

and vertical heterogeneity of reservoir properties, the presence of a gas cap and an underlying 

aquifer. 

To improve the efficiency of developing the reserves of this object, hydraulic 

fracturing in horizontal wells is being considered. 

The main goal of hydraulic fracturing operations in the Pokurskaya suite is to increase 

the volume of oil reserves drained by the well due to the union of additional productive 

intervals by the hydraulic fracture, separated by clay interlayers. Hydraulic fracturing also has 

the potential to improve the efficiency of low-productivity wells with a high fraction of non-

reservoir along the wellbore. 

Based on the results of evaluating the hydraulic fracturing technology effectiveness, 

the geological conditions for the applicability of hydraulic fracturing were substantiated, well 

completion layouts were recommended, an optimal scheme for the implementation of pilot 

operations was developed, candidate wells were selected, and designs of hydraulic fracturing 

operations were calculated. 
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Abstract. A continuous search for new technologies to produce the remaining oil from 

low-productive reservoirs is under way in the Samotlorskoye oil, gas and condensate field. 

Advances in multi-stage fracturing technology allow producing from the low-productivity 

zone of BV8(0) horizon which was in commingled production with the underlying highly 

productive BV8(1-3) horizon 10 years ago. Infill horizontal drilling has been started in 

BV8(0) horizon which in fact means production with an individual well pattern. The inherent 

water injection system designed for a good-quality BV8(1-3) reservoir requires some 

optimization to produce from BV8(0).  

Ariadne Software has been developed by OOO Tyumen Oil Research Center to make 

on-line decisions when optimizing the water injection system. The software execution is 

based on a group of CRMP (Capacitance resistance) models. To test the Ariadne software for 

the Samotlorskoye field conditions, a pilot test area has been selected and model calculations 

have been made. 

The authors analyze the results of work based on well performance monitoring and 

identify errors and limitations. 
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flooding, CRM model, interference factors, incremental oil production, infrastructural 

limitations of water injection system 
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Abstract. The paper presents one of the possible procedures for identification and 

simulation of prospect features. Based on the integrated analysis of geological and 

geophysical data, range of the river paleo-system distributing canal has been delineated, 3D 

refined model has been generated and several possible options of planned well pattern have 

been proposed. 

Key words: seismic attribute analysis, seismic facies ranking, better-quality reservoir 

areas, Vikulovsky formation, Ai-Torsky High, Krasnoleninsky Arch 
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Abstract. The paper discusses the experience of integrated simulation application as a 

tool for a comprehensive analysis of field development scenarios with regard to interference 

of integrated model components. The work is aimed at improving the economic efficiency of 

field development due to optimization of surface infrastructure based on integrated simulation 

results. Application of the proposed approach at the initial planning stages enables the surface 

infrastructure to be improved and optimized considering its impact on production data, as well 

as taking jusitified engineering solutions, thus increasing accuracy of the project economic 

benefit estimation. Based on the integrated model calculations, the authors provide 

recommedations on pipeline size optimization and additional loop laying. Planned booster 

pump stations have been recommended to be commissioned at a later period. All the 

recommendations have been taken into consideration while preparing design documentation 

for field facilities construction. 
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Abstract. The work is aimed at elaboration of mining algorithms for HSE (Health, 

safety and environmental protection) rules violations based on video content both at industrial 

facilities and in office premises. 

The results are the following: 

1) mining algorithms have been developed; 

2) dataset for model training has been generated; 

3) neural network type has been selected;  

4) models have been trained; 

5) accuracy of the algorithms has been estimated; 

6) supplement testing has been performed using video footage from Taas-Yuryakh 

Neftegazodobycha. 
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Abstract. The Tatarstan International Conference gathered a large number of 

participants who presented 130 papers for discussions, including 65 poster presentations. 

Twenty-six per cent of all presentations touched on the decarbonization issues, which was due 

to the broadness of the conference program and novelty of the decarbonization topic for the 

wide public, including both scientists and operators. As for the operators, they had but a 

general idea of decarbonization and relied on getting off with some activities to reduce 

carbonization at the cost of cutting down energy expenditures of oil companies. 

The paper presents arguments of both advocates and opponents of global transition to 

green energy. The author analyzes some speakers’ opinion that decarbonization for Russia is 

an evil necessity needed to mitigate the issues of energy transition. Broad oil and gas 

community suggests that hydrocarbon generation should be developed in accordance with the 

prior development strategy and the new paradigm of Russia’s oil industry development 

discussed at the 2021 and 2020 Tatarstan forums. 

Discussion of the program of Russia’s fuel and energy complex development did not 

yield any new insights as compared to the last-year’s discussions of the new paradigm of 

Russia’s oil industry development offered by the Academy Fellow A.E. Kontorovich. 

Key words: Paris Climate Agreement, climate agenda, global warming, carbon 

neutrality, green energy, renewable energy sources, decarbonization, paradigm of 

development of energy sector, main energy sources 
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Annotation. The article provides experimental data on the phase 

composition, state and transformations of liquid and gas hydrocarbons (HC), based on the use 

of synthetic fluid inclusions in quartz. The experimental novelty of the research was that the 

growth of quartz with trapped inclusions was carried out in the same experiments in which the 

interaction of bituminous and carbonaceous rocks with hydrothermal solutions took place in 

the temperature range 240 - 550 °C and pressures of 7 - 150 MPa. As a result, it was proved 

that bituminous and carbonaceous rocks are an almost inexhaustible source of liquid and 

gaseous hydrocarbons and, upon reaching certain temperatures and pressures, are capable of 

active migration in the Earth's interior in the form of homogeneous supercritical fluids. 
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Abstract. The efficiency of operation of wells with abnormal operating conditions - 

the formation of asphalt-resinous paraffin deposits of hydrocarbons (ARPD), can be achieved 

only with constant monitoring and control of complications development. 

To form an approach when working with a complicated fund, laboratory experiments 

were conducted to determine the conditions for the organic-scales formation in a wellhead oil 

sample at pressures of 17 and 34 atm. The studies were carried out by high-pressure 

microscopy with software granulometric analysis. 

Analysis of data from the results of experiments made it possible to determine the rate 

of formation of organic-scales particles. Temperature dependence of average particle area at 

two pressures is obtained. It is shown that the temperature of formation of organic-scales 

particles in oil increases with increasing pressure, and the rate of their formation decreases. 

Based on the forecast model of ARPD formation in the program module, it is proved 

that there is no risk of ARPD formation in oil-well tubing regardless of well flow rate at 

current watering in conditions of the field under consideration. 
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Abstract. The paper considers an automated approach to selection of hydraulic flow 

units within the lower part of the carboniferous system in one of oil fields in the Republic of 

Tatarstan. Based on piecewise-linear approximation of distribution function of flow zone 

indicator FZI, constructed using laboratory core study data, permeability - porosity 

correlations for each of 4 identified groups of reservoirs were obtained. 
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Abstract. The article deals with the problem of increasing the reservoir fluid 

conductivity and changing its hydrogeological structure through the use of waterflooding 

technology. This is especially true at a later stage of development. To solve this problem, the 

article describes tracer (indicator) studies of one of the oil fields of the Bashkir object of the 

Udmurt Republic. Based on tracer research methods, it is possible to obtain reliable 

information about the presence of high-permeability filtration channels (super reservoirs) 

between the injection well and the nearest production wells of the Bashkir object, as well as 

about the distribution of injected water flows and determining the filtration rate of the injected 

agent in the reservoir. The obtained results of these studies will make it possible to develop a 

program for the application of flow diverting technologies and refine the technology of impact 

on the source of an injection well of an oil field. These studies were carried out at the section 

of the injection well of the Bashkirian stage of the oil field by injecting the fluid labeled with 

the Uranin A indicator into the А4-3, А4-4, А4-5 interlayers and the Eosin H-labeled fluid into 

the A4-6 interlayer. The choice of the indicator is due to the fact that the geological and 

physical conditions of the field (composition of rocks, composition of reservoir oil, fresh 

water injection, salinity of reservoir water, pH of the medium, and reservoir temperature) are 

most suitable for use as tracers of fluorescein derivatives. According to the results of indicator 

studies, it was revealed that the filtration parameters of the tracer flow along the dissected and 

monolithic parts of the productive formation are quite close and reliably correlate. This 

confirms the presence of a hydrodynamic connection between all interlayers in the source of 

the injection well, that is, the Bashkirian stage of the studied field as a whole is a single 

hydrodynamic connected natural reservoir both vertically and horizontally. 
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Abstract. The paper summarizes results of reservoir modeling studies aimed to 

determine optimal geological and reservoir conditions for creating a stable burning front in 

heavy and extra-heavy oil accumulations developed by in-situ combustion (ISC) process. 

Reservoir depths and oil viscosities are the main factors that control the ISC process. The 

relationship between the oil viscosity and the reservoir depth corresponding to the conditions 

of creating a high-temperature combustion zone in the vicinity of the injection well 

simultaneously with air injection into the reservoir has been obtained. 
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Abstract. The paper presents and summarizes results of reservoir modeling studies 

aimed to determine geological and reservoir conditions for creating a stable burning front 

resulting from air injection into heavy and extra-heavy oil accumulations (known as in-situ 

combustion (ISC) process). A numerical reservoir model was built to determine reservoir 

depths and oil viscosities at these reservoir depths. Based on the results of calculations, the 

relationship between the reservoir depth and the oil viscosity in original reservoir conditions 

corresponding to the conditions of creating a combustion zone in the vicinity of the injection 

well within three days once air injection was started, has been obtained. Using this analytical 

dependence, the distinct line based on reservoir depths and original oil viscosities was 

constructed dividing oil reservoirs into zones with and without oil self-ignition within three 

days once air injection was started at BHP equal to hydrostatic pressure at the given reservoir 

depth. Case histories of other ISC projects in which self-ignition of oil was observed reported 

in the literature are mentioned. To calculate performance of the in-situ combustion-developed 

fields, reservoir characteristics of the Moco zone reservoir of the Midway-Sunset oil field and 

the Brea-Olinda field, California, were used as input data. The analysis of the calculation 

results demonstrated good history matching. 

Key words: heavy or extra-heavy oil accumulation, in-situ combustion, reservoir 
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Abstract. The paper discusses an urgent issue of developing an integrated experimental 

technique for scale inhibitor selection in terms of targeted selection of chemicals and taking into 

account composition and properties of fluids produced. The authors suggested a technique for 

determining a set of performance indicators that characterize the influence of a scale inhibitor on 

adjacent processes. To define an integrated criterion of scale inhibitor effectiveness it is necessary to 

assess scale inhibitors in terms of their impact on water-and-oil emulsion stability, pH index change of 

separated water and light absorption coefficient of oil.  

Scale inhibitors being used in sub-surface and injection systems of PJSC TATNEFT have 

undergone laboratory testing to evaluate their effectiveness, and confirmed that the effect of the 

chemicals on the formation of emulsions and their stability depends on the watercut value. The authors 

have established the watercut ranges where this impact is the most significant. The watercut interval 

when the emulsion stability is increasing depends on the type of a scale inhibitor used. It has been 

found that, when using different scale inhibitors, water-oil emulsions’ ability to disperse grows and 

improves the emulsion resistance to break down. The paper shows that the scale inhibitor type and 

watercut value might increase the emulsion stability. There were inhibitor groups distinguished having 

both positive and negative impact on the formation of an emulsion. It has been observed that the 

integrated experimental technique in selecting an optimal scale inhibitor makes it possible to perform 

an integrated assessment of chemical agents considering their inhibitory potential and risk assessment 

done with the aim of obtaining a long-term systemic effect for extracting crude oil from residual 

reserves at the late stage of their development. 
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Abstract. The present study aims to show the advantage of underwater vehicles 

compared to traditional platforms in terms of material consumption, size and loads. For this 

purpose, the analysis of existing gravity structures operated in ice conditions and on the shelf 

of the Norwegian Sea was carried out. Based on the performed analysis, the modeling of 

gravity bases for depths from 20 to 260 m was carried out, taking into account external loads 

and the fulfillment of the condition of stability of the soil base. The modeling of the hull of an 

underwater drilling rig was carried out and the strength calculation of the hull of the structure 

from the action of hydrostatic pressure at a depth of 200 m was performed. The obtained 

results of the wall thicknesses of the underwater vehicle hull set indicate the possibility of 

manufacturing such a structure. The data obtained as a result of modeling made it possible to 

compare the mass, dimensions and loads on underwater and surface structures. The findings 

suggest that the use of underwater vehicles for the development of deep-sea deposits in the 

Arctic is preferable to traditional offshore platforms. 

Key words: underwater drilling rig; advantages of underwater development; 

comparison of different types of development; GBS modeling; modeling of underwater 

drilling unit. 
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Abstract. Remote monitoring of pumping equipment operation in real time is widely 

implemented in the oil and gas industry. The controllers used in this case allow to prevent 

"avalanche" destruction of equipment and emergency failures, to implement automatic control 

of the operation of the units. The current information collected by them flows to the servers of 

the enterprise and makes it possible to effectively set and solve various problems of 

equipment maintenance. However, there are still few services for solving the problems of 

operating pumping equipment. The presented work is aimed at resource-saving operation of 

equipment by obtaining on-line information about both the current and the predicted technical 

condition of the equipment. 

During the operation of the pumps, a decrease in the main characteristics of the pump 

occurs, which is accompanied by an increase in the specific consumption of electricity for 

injection (with a constant characteristic of the collector). Economic losses due to pump wear 

are determined by the price of electricity and the cost of overhaul. The introduction of the 

developed monitoring system will automatically make it possible to make a decision about the 

unprofitability of further operation of the pump and the need to take it out for overhaul. Based 

on the analysis of the trend in unit costs, when the trend reaches a minimum, the pump unit is 

promptly taken out for overhaul, which will allow to obtain an average annual economic 

effect of up to 4,000,000 rubles per pump unit. 
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Abstract. The article presents the experimental work results of chemical reagents 

selection the development of an afron-containing drilling fluid composition for the primary 

gas productive horizon opening with abnormally low reservoir pressures (ALPP). As the 

world practice has shown, aphron systems of drilling fluids allow at the lowest cost, in 

comparison with traditional technologies, to solve such problems as: circulation losses, the 

occurrence of sticking, irreversible clogging and damage to filtration channels by deeply 

penetrating particles of drilling mud and its filtrate. 

The descriptions of aphrons behavior mechanism, the composition and based on 

aphrons fluids properties, as well as the results of field work on the use of drilling fluids based 

on aphrons are given. 

Key words: aphrons, aphron-containing drilling mud, bottomhole formation zone, 

colmatation screen, inhibition, destruction of biopolymers, rheological parameters, 

bactericides, geological complication 
 

For citation: R.U. Rabaev Opyt pervichnogo vskrytija gazonosnogo gorizonta s afronsoderzhashhim 

burovym rastvorom pri stroitel'stve skvazhiny na shel'fe [The primary gas-bearing horizon opening experience 

With afron-containing drilling fluid in the well construction on shelf]. Neftyanaya Provintsiya, No. 4(28), Part 2, 

2021. pp. 435-453. DOI https://doi.org/10.25689/NP.2021.3.435-453 (in Russian) 

  



DOI: https://doi.org/10.25689/NP.2021.4.454-467 

УДК 622.24.063 

Mathematical modeling of the composition and properties 

of anhydrous flushing fluids using Devon-2L lubricant reagent 

G.L. Gaymaletdinova,
 
R.A. Ismakov, R.A. Mulyukov 

Ufa State Petroleum Technological University; Ufa, Russia 

E-mail: ggaymaletdinova@mail.ru 

 

Abstract. In recent years, the use of drilling emulsion inhibition fluids in wells has 

increased. These make it possible to maximally preserve the reservoir properties of the 

formation zone at the bottom of the wellbore, prevent jamming and sticking of the tool used, 

ensure the stability of the wellbore and the removal of cuttings to the surface, as well as 

provide high lubricity, which increases the technical and economic indicators for the 

construction of horizontal wells. In this work, experimental studies were carried out, which 

also supported the choice of the optimal formulation of emulsion drilling mud with the 

addition of Devon-2L lubricating reagent in order to improve the tribotechnical properties. 
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Abstract. To obtain a high quality of well fastening, it is necessary to regulate the 

basic properties of cement mortars using various chemical reagents. One of the most 

interesting reagents in this regard is polyelectrolyte VPK-402, which belongs to the class of 

cationic polymers. 

The results of studies of the VPK-402 and the experience of its application in the 

fixation of wells showed the effectiveness of this reagent. A disadvantage of this reagent is 

that it is released only in liquid form. One of the analogues of VPK-402 is powdered cationic 

polyelectrolyte (PAC), manufactured under the brand name Praestol. 

It was shown that when using the PAC reagent in a concentration of 0.1%, the water 

supply of the solution did not exceed 50 cm
3
/30 minutes. The mobility of the solutions, both 

from cement PCT1-50 and cement PCT I-G, with the addition of PAC decreases, therefore, 

plasticizers are needed, the best results were obtained with ReoTeck. To accelerate the 

solubility of PAC in water, the possibility of its additional dispersion together with cement in 

a disintegrator is considered. 

The article presents the results of changing the hydrostatic pressure of the cement 

mortar to a "gas formation", showing that the highest rate of reduction in hydrostatic pressure 

was observed in non-addition cements, and solutions with polyelectrolytes (VPK-402 and 

PAC) retained pressure on the formation longer and prevented gas from breaking through the 

cement mortar, while through solutions from non-collection cements gas breakthrough 

occurred after 15-45 minutes. 

The mechanism of action of polyelectrolytes on cement mortars is that the reagents 

can inhibit the hydration reaction of C3A in the cement mortar and prevent the growth of the 

static shear stress of the solution, which causes a drop in the hydrostatic pressure of the 

cement mortar column, contributing to the gas breakthrough. 
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Abstract. Considering high watercut of the wellstream, the development and selection 

of efficient cement slurry designs for water shutoff jobs is one of the priorities in oil industry. 

The cost efficiency of water shutoff depends on the strength properties of the injected cement 

systems. The paper focuses on gypsum binder-based compositions comprising hemihydrate of 

calcium sulfate or anhydrite. The authors present description and production process of the 

compositions, analysis of the temperature effect on the change of properties, results of 

laboratory studies aimed to determine time of setting of the compositions’ constituents, the 

effect of water- and hemihydrate of calcium sulfate-based retarders. 

Key words: cement slurry, hemihydrate of calcium sulfate, calcium sulfate dihydrate, 

anhydrite, optimal cement design, water shutoff jobs, filler-binding cement, time of setting 
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Abstract. In an article devoted to the 110th anniversary of the great scientist and 

geologist, his achievements in the oilfields development of Ural-Volga region are discussed. 
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Abstract. In connection with the 90th anniversary of his birth, the scientific and 

industrial activities of the Doctor of Geological and Mineralogical Sciences, an outstanding 

representative of the Kazan Geological School, Honored Geologist of the Republic of 

Tatarstan, geophysicist Vladimir Pavlovich Stepanov were highlighted. 

The role of V.P. Stepanov in the formation of a new paradigm for the development of 

oil and gas geology is evaluated. It is noted that all the developments of the scientist were 

aimed at improving the efficiency of studying the features of the geological and geophysical 

structure, identifying migration channels of oil and gas-containing fluids (inflow zones, 

recharge) and searching for small and minute objects promising for hydrocarbons. The 

necessity of high-precision gravimetric and magnetic surveys is shown. Criteria for the 

identification of various manifestations of diastrophism of the Earth's crust are given. 

Attention is focused on historical faults in the sedimentary column. 

Key words: paradigm, oil-prospective objects, migration zones, tectonic disturbances, 

criteria for identifying manifestations of diastrophism, ring faults, accuracy of anomalies, 

high-precision geophysical surveys, gravity exploration, magnetic exploration 
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