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Summary. This article provides a brief analysis of the current state of the problem of creating
the scientific foundations for the “smart field” concept which is considered as a system. It is noted
that the objectives according to this concept are accomplished in four stages. Using the experience
of various companies as examples, the results of this system functioning are given. In terms of
support, the “Smart Field” system mainly includes three subsystems: information support, mathe-
matical support and software, and organizational support. The obtained information allows you to
make operational and correct management decisions, to ensure effective planning and implementa-
tion of geological and technical measures, repair and maintenance of equipment. In general, the
focal point in the system is decision-making. At the same time, decisions are made under condi-
tions of uncertainty. The development of the scientific foundations of the system therefore also in-
cludes the analysis of uncertainties which can be of a various nature.

It is proposed to form a list of specialists required for the modern oil and gas industry. It is
noted that the most in demand are competencies that can be applied in any industry. To solve suc-
cessfully problems related to "smart fields" it is necessary to combine the efforts of specialists of
different profiles, namely: geologists, geophysicists, developers, drillers, programmers, profes-
sionals in economic and mathematical modeling, creation of automated control systems and deci-

sion-making.
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1. Introduction

Making the right technological decisions in the
development of oil and gas fields, drilling oil and
gas wells and in general the tasks of oil field practice
require a detailed study of geological sections, ob-
taining the necessary information about the section,
the properties of hydrocarbons, used technical means
and technologies. This problem is even more com-
plicated in the case of a small and remote field. In
this regard, when making decisions, it is also neces-
sary to take this circumstance into account. Another
problem that has to be encountered in finding solu-
tions is related to the amount of information. In this
case information plays a huge role and the lack of
information makes it difficult to make the right deci-
sions. This may be due to both a lack of data and an
excess of data. It should be noted that the absence
(or lack) of the necessary information, its untimely
receipt negatively affects the efficiency and adequa-
cy of decisions made during field development and
well drilling. When trying to analyze such infor-
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mation technologists face great difficulties. This cir-
cumstance has contributed recently to the search for
various ways of obtaining and analyzing infor-
mation. Processing such a volume of data in order to
obtain important information necessitates the devel-
opment and application of modern tools, in particu-
lar artificial intelligence methods and methods that
allow working in conditions of insufficient infor-
mation. Technologies developed in recent years have
taken a strong place in all spheres of human activity.
The development of this direction is clearly noticea-
ble in the activities of various oil and gas companies
of the world that are involved in decision-making.
The correctness of decisions to a significant extent
also depends on the conditions: at the same time the
same solutions that are effective in some conditions
may be ineffective in others, in other words: the de-
cision of some of them can only aggravate others. So
for example, the wrong choice of oil recovery en-
hancement technologies can give a small increase to
production but at the same time significantly in-
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crease capital or operating costs (for example, drill-
ing additional production wells) or in drilling wells:
bits selected based on the desire to ensure high speed
may be ineffective for economic reasons. In this case
a problem arises with uncertainty. This circumstance
can also be encountered during modeling, etc. Under
the mentioned conditions oil and gas producing
companies need a management system that, using
the information coming from the fields efficiently,
will allow for constant monitoring of indicators and
make decisions regarding investments in the devel-
opment and implementation of new technologies,
taking into account uncertainties. Judging by the
preliminary results obtained, such a system which
has recently attracted the attention of oil industry
workers and called the “smart field” can take the oil
and gas industry to a new level in the near future,
ensuring the efficiency of companies in difficult
geological conditions.

2. Brief analysis of the general concepts and
current state of «Smart Field» systems

First of all, it is necessary to find out what these
“smart fields” or as they are otherwise called “intel-
ligent fields” actually are, what basic properties (at-
tributes, features) characterize them and what tech-
nologies form the basis of this system. The method-
ology of the above system, the components and
equipment for the operation of “smart” wells and
fields have been developed and used with great suc-
cess in various regions of the world including the
USA, the North Sea, West Africa, the Middle East,
Brunei, Australia, Russia, Kazakhstan, etc. Analysis
of the «Smart Field» system development status and
world experience in their creation (Smart wells —
ROGTEC, 2014; Redutskiy, 2017) allows uncover-
ing the essence and clarifying some definitions nec-
essary for understanding the methodology for con-
structing these systems.

In particular the author (Redutskiy, 2017) sum-
marizes the above review with the following defini-
tion: “smart” solution (in the narrow sense of the
term, for the oil industry) is an approach to reservoir
management which includes two closely related as-
pects: optimization of the life cycle based on re-
search of development and production operations
and determination of strategic, tactical and opera-
tional goals; advanced instrumentation as a leading
technology for accurate monitoring and control of
operations.

In order to study the concept of a smart field
and identify the development trends a literature re-
view was conducted and the main characteristic fea-
tures of process solutions within the framework of
this concept were determined. As examples of the
technology introduction in various operations

(Epémun, 2008; Smart wells — ROGTEC, 2014,
Bopo6bes u np., 2018; Ddenauer, 2019; Jlomyxos,
2017; Rossi et al., 2000), the results of the activities
of various engineering companies were analyzed.

Wells and fields are not made “smart” by the
new technology, but by a successful combination of
the existing advanced technologies, including wire-
less data transmission, remote sensors, remote con-
trol mechanisms and robotics. Remote sensors re-
produce a real-time picture of what is happening
downhole. The maximum effect from the operation
of downhole sensors is achieved through the use of
control systems that allow performing certain ac-
tions when downhole conditions change (Smart
wells — ROGTEC, 2014; Bopobses u ap., 2018;
WurennekryanpHas ckBaxkuna, 2015). According to
the authors of work (BopoOseB u np., 2018), “...the
core of the smart oil and gas reservoir management
system is a hardware and software complex capable
of analyzing a rather large volume of field infor-
mation received in real time, resulting in quick iden-
tification of any deviations from the design (speci-
fied) parameters, formation of effective options for
control actions and development of optimal tech-
nical, process and logistic solutions for them, and in
some cases independent implementation of these
solutions (still with the permission of the operator)”.

S0, a “smart oil and gas field” means a system
(or class of systems) of automatic control of well
drilling, oil and gas production operations, providing
for continuous optimization of these processes, which
requires integrated field modeling and drilling and
production control modeling (Epemun, 2008;
Hemapuyk, 2014a). In various literary sources and
companies different analogues of the term “smart
field” are used: digital oilfield, intelligent field, in-
strumented field, field of the future, integrated field
operations control, etc. A specific concept of this term
is the concept of a smart well. At present it is quite
difficult to construct a fully automatic control of oil
and gas production due to complexity and uncertainty
in individual elements of an integrated model, in par-
ticular geological models. The term “intellectual de-
posit” is based, being strongly connected, on the con-
cept of an intelligent control system, the elements of
which are control methods using various methods of
artificial intelligence. Modern categories of smart oil
and gas technologies may include “smart” wells; new
methods of studying well operation; new ways to ob-
tain and use information; reservoir models, which are
called “intelligent” in the framework of the system in
question; well drilling process control; technologies
for regulating the development of oil and gas fields;
unconventional methods for classification of geologi-
cal features, exploration, diagnostics, well drilling,
field development, etc.
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Based on the above we can conclude that crea-
tion of the scientific foundations of the “smart field”
concept is relevant and meets modern requirements
of oilfield theory and practice.

3. “Smart Field” system: basic principles

In terms of support the «Smart Field» system
mainly includes three subsystems (Fig. 1). One of
the main subsystems is an information support sys-
tem. The large-scale introduction of SF technologies
will require a qualitative change in the management
system and organization at oil and gas enterprises. A
“smart field” as an integrated system includes sub-
systems for the production and use of information,
modeling (forecasting) of well drilling and field de-
velopment processes and decision-making. As can
be seen from the diagram the output of this infor-
mation system is the information on the basis of
which decisions are made. To build a smart system
for monitoring the hydrocarbon production process,
it is necessary, as noted by specialists, to create an
automated system for receiving and using infor-
mation, as well as its processing, analysis and stor-
age. The baseline information for this represents a
set of parameters characterizing both the characteris-
tics of the geological section, the condition of drill-
ing and production equipment, and the technology
and process indicators (Efendiyev, Piriverdiyev,
2018).

Using this data, the control system, based on
models and decision-making algorithms, calculates
the technical and technological parameters that are
used to optimize the well drilling and oil production
processes. The information obtained thus allows
making operational and correct management deci-
sions, ensuring effective planning and implementa-
tion of well intervention activities, and equipment
repairs and maintenance.

In general, as can be seen from the diagram, the
focal point in the system is decision-making. At the
same time decisions are made under conditions of
uncertainty. When developing the scientific founda-
tions of the system it is therefore necessary to ana-
lyze uncertainties which can be of a various nature
(Efendiyev, Piriverdiyev, 2018).

Mathematical support and software are a
combination of mathematical methods, models, al-
gorithms and programs for implementing the goals
and objectives of the system, as well as for normal
functioning of the hardware complex and decision-
making. Mathematical support means include: tools
for modeling field development processes; typical
modeling and decision-making algorithms; methods
of mathematical programming, mathematical statis-
tics, theories of reliability, fuzzy sets, etc. A wide
range of theoretical, experimental and field studies
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are considered in the analysis allows identifying the
characteristic features of the smart field solutions
taken in the management of technological processes
of well drilling and field development. In this regard
a number of works are devoted to the classification
of objects, because this problem is the basis in solv-
ing many problems. In recent works the problems of
classifying geological features to assess the degree
of hydrocarbon recovery difficulty, as well as the
problems associated with well drilling are thus pro-
posed to be solved using various mathematical
methods (Efendiyev et al., 2016; Akhmetov et al.,
2018; Efendiyev et al., 2018; Efendiyev et al., 2019;
Bello et al.,, 2015) (statistical, hard, fuzzy cluster
analysis). These works consider and analyze exam-
ples of successful application of artificial intelli-
gence methods in the oil and gas industry, namely,
in well drilling, indicating the results of application
against the background of the trend existing in the
industry, show the ways of using fuzzy clustering
method and demonstrate the possibilities of using
modern methods for classification of challenged hy-
drocarbon fields. They also provide a brief history
and review the works on using artificial intelligence
and its capabilities. It is noted that artificial intelli-
gence methods were first used in the 70-80s of the
last century to interpret well logs, to diagnose the
condition of drill bits using neural networks, to make
decisions in drilling and also to create a smart inter-
face of a reservoir simulation program. In one of the
works (Bello et al., 2015), it is proposed to use arti-
ficial intelligence to solve various problems of the
oil and gas industry, including seismic pattern analy-
sis, reservoir characterization, prediction of petro-
physical characteristics (permeability and porosity),
decision-making in general and many others. To
date, artificial intelligence methods have been suc-
cessfully applied in the evaluation and use of reser-
voir characteristics (Cuddy, Glover, 2002). A num-
ber of works are devoted to the use of fuzzy logic,
neural networks, genetic algorithms in solving oil-
field practical problems (Bello et al., 2015; Cuddy,
Glover, 2002). Even in the past researchers in the
sphere of natural sciences noticed that many, at first
glance, random events are accompanied by certain
patterns. In the eighteenth century scientists revealed
a regularity in the change of any observation around
its average value. Such patterns or distributions were
approximated by continuous curves called “curves
of normal distribution of errors” and assigned to the
laws of probability (Cuddy, Glover, 2002; Efendiyev
et al., 2019). Normal distribution is completely de-
termined by the two parameters: average value and
variance. In this case the variance depends on hid-
den, inherent parameters and measurement error.
Variance about the average value is one of the main
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conditions causing fuzziness, and in connection with
this the authors of another work (Cuddy, Glover,
2002) attempted to justify why this parameter charac-
terizes fuzziness and requires the use of fuzzy logic.

In general, the analysis shows that solving pro-
cess modeling problems is significantly hampered
by the presence of uncertainty associated with the
use of both random and fuzzy variables. In (Cuddy,
Glover, 2002; Efendiyev et al., 2019) the difference
between random and fuzzy values is shown. It is
noted that fuzzy variables may be preferable in case
of insufficient statistical data and related information
necessary for more accurate and reliable estimates.

Studies in the field of optimal decision-
making should also be noted. Using mathematical
methods, artificial intelligence methods for deci-
sion-making in oilfield practice (optimization of
drilling and production processes, management of
field development process, etc.) is thus aimed at
providing decision-makers in the field with accu-
rate and correct information about different stages
of well drilling and field development, eliminating
(minimizing) the effect of human factor, which
repeatedly led to errors.

For several decades, researchers have been us-
ing optimization models and methods to gain insight
into the planning and control of well drilling and
field development. All of them together constitute
the basis of the mathematical support of the “smart
field” systems.

Organizational support is a set of methods
and tools governing the interaction of workers
with technical means and among themselves in the
process of developing and implementing an in-
formation system (Fig. 1). Organizational support
is created according to the results of preliminary
study of organization functioning at the stage of
project development and before. In the diagram
shown in the figure according to a generalization
of literature data, the functions implemented using
organizational support are given.

The main objectives of constructing (improv-
ing) a «Smart Field» system, due to the goal set for
the conditions under consideration, are roughly as
follows: analysis of world experience in the practical
use of the «Smart Field» system; analysis of the cur-
rent state of equipment and technology used in the
oil and gas complex under consideration and justifi-
cation of the feasibility of introducing the «Smart
Field» system in oil and gas fields; methodology of
the «Smart Field» system; justification of the nature
of the required information, data collection and pro-
cessing; design of well construction (classification
of a section by drillability, prediction of pressure
characteristics, construction of a drilling model, pre-
diction of the required density of a drilling fluid,

selection of bits, justification and selection of ce-
ment mortar formulations, accident and risk assess-
ment, etc.); classification of fields with hard-to-
recover reserves and assessment of the degree of
difficulty of oil recovery; analysis of the information
received; decision-making when choosing oil fields
for the priority implementation of the “Smart Field”
system; assessment of «Smart Field» system imple-
mentation project economic efficiency through the
example of a specific oilfield. One of the important
problems among the above which have been attract-
ing researchers’ attention recently is the problem of
classifying fields with hard-to-recover reserves and
assessing the degree of difficulty of oil recovery, as
well as classifying and predicting the characteristics
of geological sections (Akhmetov et al., 2018).
Thus, for successful construction of the «Smart
Field» system it is necessary to use a clear method-
ology, set the objectives and apply modern analysis
and decision-making methods which are the main
ones.

In the work (Kyrnaev et al., 2017) key areas of
the “smart field” concept were identified, integrated
implementation of which allows increasing the reli-
ability of calculations and evaluating the effective-
ness of implementing the operational «Smart Field»
system. These results clearly show the wide possibil-
ities of using the implemented systems and great
potential for achieving quantitative results, such as
reducing the nonproductive time while drilling
wells, daily downtime of the well stock and monthly
losses in oil production. At the same time the syner-
gistic effect allows minimizing the risk of additional
operating expenditures without compromising pro-
cess and environmental safety.

The results presented in the work (Kyrnaev et
al., 2017) make it possible not only to improve
qualitatively the methodological understanding of
the «Smart Field» system which is very important
for the modern oil industry, but also to increase
the efficiency of well drilling process control and
reservoir management by accumulating, analyzing
and generalization successful cases with the re-
sults of testing approaches to intellectualization of
fields useful for “benchmarking”, i.e. comparative
analysis based on reference indicators (in other
words, it is a process of determining, understand-
ing and adapting the existing examples of efficient
company functioning).

In the process of analyzing the works related to
the development of the “Smart Field” systems and
their methodology, the work (Temizel et al., 2019)
provides information about the past and the present
of the smart oil field concept and its dynamics, about
the methods and methodological approaches that it
uses and applies, about technical problems in appli-
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cation, as well as the problems of oil and gas indus-
try professionals regarding the use of those or other
technologies as a whole. This article (Temizel et al.,
2019) discusses in  detail the history of
smart/intelligent development of oil fields, the types
of technologies currently used in it, details the tech-
nologies used in other industries and provides an
overview of works in this area. This review takes
into account the reliability, applicability and addi-
tional benefits that these technologies bring to dif-
ferent types of fields in modern economic condi-
tions. Real practical applications are illustrated
through examples in different parts of the world,
where problems, advantages and disadvantages that
lead to conclusions about the criteria for the use of
smart technologies in a particular area are discussed
and summarized. Judging by the work performed to
date, at the initial stage the smart field concept has
established itself as a promising area and has be-
come widely used in oil and gas fields around the
world.

In general the work performed allows creating
the «Smart Field» system which can be implemented

in four stages, namely (Ddenaues, 2019): at the
first stage data is collected and systematized, which
is carried out both online and offline by receiving
data using various systems — telemechanics, mud
logging, data on operation of downhole pumping
equipment, etc. At this stage the collected data is
also processed using statistical method, after which
the received information is uploaded to the corporate
database.

The second stage involves analysis of the in-
formation. This includes well history review and
comparison with operation period indicators, analy-
sis of emergencies, their prevention measures, effi-
ciency of protection measures used, etc. (3abpoauu
n bopraukos, 2018). The third stage covers deci-
sion-making;  development (improvement) of
measures for further optimization of drilling and
production processes. This stage is the most time-
consuming as it requires an integrated approach to
decision-making, modeling and predictive assess-
ment. The fourth stage includes assessment of er-
roneous decision risk and technological and eco-
nomic efficiency.

Fig. 1. «Smart Field» system support diagram

82



R.A.Isayev /| ANAS Transactions, Earth Sciences 2 /2020, 78-87; DOI: 10.33677/ggianas20200200049

In the literature along with the principles of
construction much attention is paid to the practical
application of intelligent systems and the results of
their functioning in various oil-producing regions of
the world are presented. In light of the aforemen-
tioned it is necessary to analyze the results obtained
in the framework of the experience of using these
systems by various companies.

Some results indicate lower operating costs, re-
duction in operating expenditures (which is very dif-
ficult to calculate accurately), reduction in power
costs of up to about 25%, according to various
sources. As independent experts predict, with the
development of smart technologies it will be possi-
ble to increase global oil recovery by 30-50%, or
even by 60-70% with the transition to next-
generation technologies. Some companies are al-
ready successfully mastering smart technologies in
practice; however, this generally refers to individual
components rather than an integrated system.

For example, you should pay attention to the expe-
rience of Russian companies. Samotlorneftegaz OJSC
has been developing the “smart field” concept for sev-
eral years. Another leader in the sphere of smart tech-
nologies is Tatneft OJSC (Ilemapuyxk, 2014b). Exten-
sive experience in implementation of individual ele-
ments of “smart” systems has been accumulated by
LUKOIL Group, including geological and hydrody-
namic modeling, smart well completion and the intro-
duction of smart well control stations (JIemapuyk,
2014b). In general according to (KoznoBa, Ilurapes,
2018) in Russia in 2018 there are more than 40 projects
of smart fields, the total production of which is 140
million tons or 27% of the total volume in the country.

In Kazakhstan an automated oil and gas field
control system has been developed to achieve max-
imum efficiency by integrating separate systems into
a single integrated information system. In 2016 a
project was launched on the basis of Uaz field, the
introduction of which allowed reducing electric
power consumption by 33% and specific well
workover costs by 25%. EmbaMunayGas introduced
digital technologies in the Prorvinskoye field group
in 2017, in Zhanatalap and East Makat in 2018 and
in East Moldabek in 2019. Data processing and in-
formation analysis algorithms were automated ac-
cording to procedures developed by Embamunaygas.
All information goes to the head office. Data collec-
tion from the field allows you to quickly respond to
deviations in the performance of wells and analyze
data. According to Kazakhstan experts in the near
future it is planned to increase the introduction of
these technologies in other fields of KazMunayGas
(https://neftegaz.ru/news/politics/202118-kazakhstan-
razvivaet-proekt-tsifrovoe-mestorozhdenie/, 2018) and
by 2022 their number may exceed 10.

As an example of remote monitoring and data
collection from oil wells, the work (Jlomyxos, 2017)
provides experience of Terra Ferma, a system integra-
tor engaged in remote video monitoring and data col-
lection at wellheads located in the Rocky Mountains
area of the State of Colorado. Each wellhead system
consists of automatic data recording, monitoring and
control devices connected by cellular channels to cen-
tral server and control center several miles away.
Event-triggered data logs and full reports should be
accessible through wired and wireless Ethernet net-
work from smartphones, tablet computers and lap-
tops, allowing operators to access control center data
wherever they are (JTomyxos, 2017). In these systems
communication networks connect the company, re-
mote personnel, field information and technological
processes into a single system around the world. As
an example, the BP system, with a length of 1280 km
and a cost of $ 80 million, which connects the off-
shore platforms in the Gulf of Mexico, was completed
in 2010, as well as the STATOIL system in the North
Sea in 2009 (Epemumn, 2011).

According to (Huiyuna et al., 2019), in 1997 the
first SCRAMS electronic hydraulic intelligent well
system (Jingmei, 2008) developed by Halliburton
and Beihai Petroleum Service Engineering Company
was installed on the Saga Tension Leg Platform in
Beihai (a district in the Guangxi Zhuang Autono-
mous Region of the PRC). Since then the technology
of smart wells in the field of oil and gas develop-
ment has begun to develop rapidly: over the first 10
years the number of production wells with smart
systems has grown with an intensity of 27% per
year, and more than a thousand production wells
have been reasonably transformed. In the second
decade large foreign oil and gas companies includ-
ing the Shell Petroleum Company took into account
the technical requirements for smart wells and tradi-
tional means of production. More than 300 produc-
ing wells were equipped with a complete intelligent
system. The work (Huiyuna et al., 2019) also gives a
tabular form of data summarized for a number of
studies on individual fields in the world where smart
systems with the names of the executing companies
were used. Analysis and synthesis of literature data
shows the active involvement of leading oil compa-
nies in the development and implementation of the
“Intelligent Field” systems. Among the countries it
should be noted the USA, Norway, Mexico, the
countries of Africa, Latin America, Russia, Kazakh-
stan, etc. Practical examples from fields in the Gulf
of Mexico, the North Sea, Saudi Arabia and Africa
show how intelligent technologies can help increase
production at lower cost, significantly reduce water
production in production wells, assess the potential
of new fields, etc.
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Summing up we note that in a review devoted
to a very important area today, it is impossible to
cover the whole variety of problems, to show the
advantages and disadvantages of the system. It
should be noted that in these systems great im-
portance is attached to all issues related to the
management of field development, well drilling,
equipment and well protection. With the right and
scientifically based approach to the construction
of these systems, it is also possible to better iden-
tify anomalies and deviations from the operating
ranges of parameter values during the implemen-
tation of technological solutions during drilling
and production at early stages and to prevent them
in a timely manner. In this case it is possible to
better identify anomalies and deviations from the
operating ranges of parameter values when im-
plementing process solutions while drilling and
producing at early stages and to prevent them in a
timely manner. Thanks to “smart fields”, it is pos-
sible to improve the quality of reservoir manage-
ment, as a result of which an increase in produc-
tion can be achieved also due to an improvement
in the quality of control over reservoir properties.

In general, due to the above measures, it is pos-
sible to mitigate risks in the sphere of technology,
industrial, environmental and occupational safety.
Automation of processes allowed successful perfor-
mance of operations to optimize production in re-
mote access mode. This is one of the main ad-
vantages of a smart field, i.e. the fact that it mini-
mizes problems and their solution time associated
with the field location, distance and time. At the
same time control limits are expanding from region-
al office (or offshore platform and drilling rig) to
sensors installed on downhole or surface equipment
and to mobile personnel equipped with modern de-
vices and communications. In favor of the aforemen-
tioned evidence is the analysis performed in
(Epemun, 2011). As can be seen from the experience
accumulated by leading companies to date, smart
technologies in the oil and gas industry put forward
good opportunities that increase the efficiency of
well drilling control and oil and gas reservoir man-
agement by saving time and energy in relation to the
technologies and manpower used, given that the
technology applied is economical for the area under
consideration.
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4. Conclusion

As the review of studies shows, a sufficient
number of works on the development and improve-
ment of «Smart Field» systems have been accumu-
lated, and a number of interesting results have been
obtained to date. Despite the recent development of
the “smart field” concept in the oil and gas industry
there are still problems associated with various kinds
of uncertainties that arise when evaluating geologi-
cal conditions, solving problems of facility classifi-
cation, justifying and choosing criteria for making
the right decisions when drilling and producing in
relation to the conditions under consideration, etc.
The features of a given field development history as
well as the management of production and economic
activities of an oil field are insufficiently studied
when implementing the «Smart Field» systems.

Leading oil and gas companies are currently
working on problems, trying to ensure highly effi-
cient well drilling and oil and gas field development
operations aimed at obtaining high technical and
economic indicators providing environmental safety.
Field intellectualization contributes to the improve-
ment and optimization of drilling and oil production
processes. In this regard, it is necessary to carry out
a set of studies aimed at the scientific substantiation
of the features of oil and gas companies manage-
ment processes in the construction and implementa-
tion of the «Smart Field» system under objective
conditions of increasing cost of hydrocarbon produc-
tion in fields with hard-to-recover reserves.

Based on the results of recent studies a list of
specialists required for the modern oil and gas indus-
try can be prepared. The most demanded are the
competencies that can be applied in any industry
(AHamu3 JaHHBIX M HAyYHBIA MOAXO...., 2018). To
successfully solve the problems associated with
“smart fields”, it is necessary to combine the efforts
of experts in various fields, namely geologists, geo-
physicists, reservoir managers, drillers, programmers
as well as economic and mathematical modeling,
creation of automated control and decision-making
systems. The methods considered in this review,
when applied, can have a significant impact on the
quality of various types of operations when con-
structing «Smart Field» systems, which in turn will
save time, reduce risks and costs, increase efficiency
and allow solving a large number of problems at var-
ious stages of «Smart Field» system design.
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COBPEMEHHOE COCTOSIHUE Y IIEPCIIEKTUBBI PA3BUTUSA TEXHOJIOT AIA
«MHTEJUIEKTYAJIBHOE MECTOPOXJAEHHUE>
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000 «SOCAR AQS»
AZ1052, Asepbaiioncanckas Pecnybauka, 2. baky, yn. Axmeda Padscabnu-2, 10: risayev@socar-ags.com

Pe3tome. B HacToslel cTaThe MPUBOJMTCS KPATKHH aHAIM3 COBPEMEHHOT'O COCTOSHMS MPOOJIEMBbI CO3/IaHHS HAyYHBIX OCHOB
KOHIIETIIINN «HHTEJIEKTYaJIbHOE MECTOPOXKIEHHE», KOTOPOe PacCMaTpHUBaeTCs B KadecTBe CHCTeMBl. OTMEUaeTcs, YTO pean3alis
3a/1a4 COTJIACHO JIAaHHOH KOHILICTIIMH MPOM3BOJMTCS B YeThIpe 3Tama. Ha mpuMepax ombiTa pasiMYHBIX KOMIAHHW MPUBOIATCS pe-
3yJIBTaThl (QyHKIIMOHUPOBAHUS OTMEUEHHOMN cucTeMbl. C TOUKHM 3peHHUs] 00ECIICUeHNs B COCTAB CHCTEMBI «HHTEIUIEKTYaIbHOE MECTO-
pOKIEHHE» B Ka4eCTBE IOJCHCTEM TJIaBHBIM 00pa3oM BXOJST TPH CUCTEMbI: HHPOPMAIMOHHOTO 00ECIIeYeHH s, MAaTEMaTHIECKOT0 1
HPOrPaMMHOI0 00ECTIeUeHNsI U OPTraHUu3alMoOHHOr0 obecrieueHus. [TomyuenHas nHbOpMaLHUs MO3BOJISIET IPUHUMATh ONEPATHBHBIE U
IPaBUJIbHBIC YIIPABJICHYCCKUE PELICHMS, OGeCl'le'-[I/IBaTb Sq)(l)eKTI/IBHOC TUTAaHWUPOBAHUE U BHECAPCHUE I'€OJIOTO-TEXHUYCCKUX MEPOITPHU-
STHI, PEMOHTHO-TIPO(UIAKTHIECKOT0 00CTYKUBAHHSI 000PYIOBAHHS.

B 1e7I0M I7TaBHOE MECTO B CHCTEME 3aHUMAEeT IPUHATHE pelieHui. IIpu 3ToM B OOJIBIIMHCTBE CBOEM PELICHUs MPHHUMAIOTCS B
YCIIOBHSX HeompeneaeHHOCTH. [T09ToMy pa3paboTka Hay4HBIX OCHOB CHCTEMbI BKIIIOUAET TAKKE aHAIU3 HEONPEeIeeHHOCTEH, KOTO-
pble OBIBAIOT pa3HOro xapakrtepa. [TokasaHa HEOOXOAMMOCTh KOMILJIEKCA MCCIICIOBaHHM, HAIIPABICHHBIX Ha HayYHOEe 0OOCHOBaHHUE
0COOEHHOCTEH MPOLECCOB yIpapieHns HeTera3o100bIBAIOIIMMH MPEIPUSITHIMHE IPH TIOCTPOCHUH U BHEPEHHU CHCTEMbI HHTEII-
JIEKTyalbHOE MECTOPOXKIEHHE» B OOBEKTHBHBIX YCIOBHAX POCTa C€OECTOMMOCTH JOOBIYM YTJIEBOAOPOAOB HA MECTOPOXKICHHUSIX C
TPyTHOM3BJIEKAEeMBbIMH 3aIIacaMH.

[Ipennaraercss cOpMHUPOBATH CIHCOK CIELUATUCTOB, HEOOXOMMMBIX B COBPEMEHHOI HedrerazoBoit orpaciau. OTME4YeHO, 4TO
Han0oJee BOCTPEOOBAHHBIMH SIBISIOTCS KOMIIETEHIIUH, KOTOPBIE MOTYT OBITh MPUMEHHUMBI B J11000i1 orpaciu. s ycmemHoro pe-
LICHUS 33/1a4, CBS3aHHBIX C «MHTEIUIEKTYaJIbHBIMH MECTOPOXKICHUAMNY», HEOOXOANMO 00BEIMHEHHE YCUITHI CIELMAIMCTOB PA3HOIO
npoduis, a IMEHHO: T'e0JIOTOB, Te0()U3UKOB, Pa3pabOTINKOB, OYPOBHKOB, IPOTPAMMICTOB, a TaKkKe paboTalomux B cdepe IKOHO-
MHKO-MaTEMaTHYECKOT0 MOJCIUPOBAHHS, CO3/IaHUs CHCTEM aBTOMATH3UPOBAHHOTO YIPABICHHS U IPHHSITHS PELICHUH.

Kniouesvie cnoea: unmeniekmyanvhoe mMecmopodicoeHue, UHGopmMayuonHoe obecneuenue, MamemMamuieckoe u npoepammHoe
obecneuenue, opeanHuzayuUonHoe obecneyenie, NPUHAMuUe peuieHull
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“INTELLEKTUAL YATAQ” TEXNOLOGIYALARININ MUASIR VOZiYYOTIi VO INKiSAF PERSPEKTIVLORI

Isayev R.O.
"SOCAR AQS" Mahdud Masuliyyatli Comiyyati
AZ1075, Azarbaycan Respublikasi, Baki sah., ©.Racabli-2 kiigasi, 10: risayev@socar-ags.com

Xiilasa. Toqdim olunmus moagalads “intellektual yatag” konsepsiyasinin elmi ssaslarinin yaradilmasi probleminin miiasir voziy-
yatinin icmali verilir. Qeyd olunur ki, hamin konsepsiyaya asason masalalorin hallinin hoyata kegirilmosi dérd marhslods aparilir.
Qeyd olunmus sistemin isi miixtolif sirkotlorin faaliyysti timsalinda gostorilir. “Intellektual yataq” sistemi torkibins tominat ndqteyu-
nozarindan altsistem Kimi ti¢ sistem daxil olur: informasiya tominati, riyazi vo program taminati, toskilati tominat. ©1ds edilmis infor-
masiya operativ surstdo diizgiin idarsedici gorarlarin gobulu tigiin imkan yaradir, geoloji-texniki todbirlorin secilmosi, elocods ava-
danligin tomir-profilaktik xidmoti yollarinin planlagdiriimas ve tatbigini tomin edir. Burada asas yeri gorarlarin gobulu tutur. Qeyd
olunur ki, adaton gorarlar geyri miisyyanlik soraitinds gobul olunur. Bu baximdan sistemin qurulmasi zamani adston miixtalif xiisu-
siyystlora malik olan geyri miioyyanliklorin arasdirilmas: tévsiyys olunur.

Icmal noticasinda, ¢atinliklo cixarila bilon ehtiyat yataglarinda karbohidrogen hasilatinin maya doyarinin artmasinin obyektiv so-
raitinds “intellektual yataq” sisteminin toskili va totbigi zamani neft-qazgixarma miiossisalorinin idars olunmasi prosesinin xiisusiy-
yatlarinin asaslandiriimasina yonsldilmis kompleks tadgigatlarinin aparilmasinin zaruriliyi géstorilir, bununla slagodar miivafiq tod-
birlar geyd olunur. Bels ki, magalods miiasir neft-gaz sahasi {igiin zoruri olan miitoxassislarin siyahisinin tartib edilmasi toklif olunur.
Qeyd olunur ki, an ¢ox tolob olunan miitoxassisler istonilon sahads islomok bacarigina malik miitoxessislerdir. “Intellektual yataq”
konsepsiyast ilo slagodar mosslolorin miivaffaqiyystlo holli tigiin miixtalif ixtisash miitoxassislorin qiivvalarinin birlosmoasi ilo is¢i
kollektiv togkil olunmalidir, belo ki, bura asagidaki ixtisaslara malik miitoxassislorin daxil olmasi nazords tutulmalidir: geologlar,
geofiziklor, qazmagilar, islonms {izro miitoxassislor, proqramlasdiricilar, riyazi-igtisadi modellogdirilmo, avtomatlagdirilmig idarset-
ma sistemloari vo gararlarin gobulu {izro miitoxassislor.

Acar sézlor: intellektual yatag, informasiya taminaz, riyazi va program taminaz, tagkilati taminat, garar gabulu
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