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Summary. The changes that have taken place in the Ukrainian economy in recent years due to the
consistent impact of global macroeconomic, epidemiological and military factors of the current
deep crisis - actualized for enterprises and corporations a complex adaptive reorganization of their
analytical subsystem of their management [1, 2].

In addition, in order to be consistently effective in today's global business environment
(liberalization of markets, their globalization, increased competition, decreasing consumer loyalty,
constant variation in oil and gas prices, etc.), oil and gas companies must have an innovative data
and knowledge environment that allows seamless and effective joint leveraging knowledge inside
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the corporation and across the value chain [3]. The application of knowledge-based decision
support systems as an important tool of innovative management policy enables effective and
sustainable management of a complex of integrated processes of an oil and gas production
company (mitigating the impact of crisis factors) [4].

The scientific and practical results presented in the article regarding the methodology and design
of innovative analytical subsystem of the corporation management information systems should be
taken into account when reengineering corporate information systems not only in the oil and gas
industry in Ukraine [5-6].

Moreover, the obtained results are relevant and applicable not only for local companies, but also
for international corporations on emerging markets in the context of global and regional
macroeconomic and edipemical crisis phenomena.
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INTRODUCTION

The potential of Ukraine's oil and gas industry makes it possible to stabilize
and, in the future, increase oil and gas production [7-8]. One of the necessary factors
to increase the Ukrainian production of hydrocarbons is the improvement of the
efficiency of the analytical management of the oil and gas company thanks to the
application of effective economic and mathematical modeling at the strategic level
of management and the use of knowledge-oriented decision support tools as an
integral component of the complex corporate management system of the oil and
gas company [9-10].

The organization of management of an oil and gas production company is
significantly influenced by: the specifics of the main production processes; traditional
economic specifics of the oil and gas industry; the transition of the domestic oil and
gas complex from a centralized economy to a competitive market; main trends in
the management of the global oil and gas industry.

Itis possible to distinguish 3 levels of management of an oil and gas production
company: technological (operational and accounting); tactical (reporting and
planning); strategic. At the tactical and strategic levels of management, the greatest
effect can be obtained today from the introduction of intelligent analytical
information systems and technologies [11].

Management analysis in the oil and gas industry estimates the costs of
transforming resources that can be technologically extracted and economically
profitable (at a certain price level) into proven hydrocarbon resources, that is, it
reflects the price for the search, development and production of a certain amount
of estimated resources according to current technology and the existing scientific
level understanding [12]. The main ultimate goal of the economic analysis of
geological resources is a better understanding of the economic situation by the top
management of the industry and the government. Economic models in oil and gas
exploration are used to identify major trends rather than specific predictions. The
most important conclusion of the economic analysis is that, taking into account the
tendency of deposits to grow, in order to maintain production in countries with well-
explored subsoil (in particular, Ukraine), a significant improvement of industrial
technologies and the use of all possible innovations, including and in the field of
information systems and information technologies [13].
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The studied dependence of the intensification of oil and gas production on
analytical information support shows the essential importance of intelligent
information modeling in the management of an oil and gas company [14].

In the previous works of the authors, the results of the study of the influence
of the following factors of analytical activity [15], in particular, the economic-
mathematical modeling of the oil and gas company as a complete complex specific
system are presented: significant inertia of the management object; multi-level
management structure; irregularity of the management system of the oil and gas
company; the need to decompose the system along the weakest lines of
communication "vertically" and "horizontally" and build economic-mathematical
models of smaller dimensions for each selected element.

Economic-mathematical modeling of the tactical level of management of an oil
and gas company as optimality criteria involves maximizing profit and minimizing
integral costs; and can be formalized in the form of economic-mathematical models
of the following interconnected blocks: geological-industrial, production, transport
and economic [16].

Economic and mathematical modeling of the strategic level of an oil and gas
company should reflect the strategic goal of the company's development over a
certain period of time, most often it is the maximum profit. However, in the
conditions of constant changes in the global environment, the most stable position
in the long term is the system that is characterized by maximum efficiency (and not
profitability), which also depends on random factors (constant fluctuations in energy
prices are the norm of the modern world economy) [17].

The problem of ensuring production and the growing renewal of hydrocarbon
reserves must be solved by an oil and gas company by opening new deposits, the
features of which largely determine the specifics of analytical activities in planning,
process organization and the material and technical base for carrying out
exploration work, determining the industrial value of explored reserves etc [18-21].

PROBLEM STATEMENT AND RELEVANCE OF THE RESEARCH

The production cycle of an oil and gas production company is as follows:
discovery of a field, exploration, experimental and industrial exploitation,
development and development, exploitation, conservation of the field. At different
stages of its management, it is advisable to use various intelligent information
systems and technologies. CAD systems are used in drawing up development
projects. Classic DSS, which do not require a significant amount of calculations, are
used at the stages of feasibility study and final stages of development. The database
is created and maintained at all stages of the field's life cycle. And at the initial and
final stages, it is necessary to use knowledge-oriented systems [22]. This is explained
by the lack of necessary initial information, and therefore the need to rely on the
knowledge of specialists; and the need to rely on the knowledge of engineering and
technical personnel who have recently been engaged in well maintenance. Further
expansion of the use of knowledge-oriented analytical methods to support
management decisions is necessary to reduce risk at the stages of prospecting and
development of hydrocarbon deposits.

THE MAIN PART

If we take into account the factor of the time horizon of management, the IS of
an oil and gas production company can be divided into 3 levels: subsystems of
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technological process management (technological information) (SCADA (supervisory
control and data acquisition) - a similar subsystem, or supervisory control and data
collection); ERP (enterprise resource planning) type subsystem (OLTP - a similar
subsystem, or enterprise resource planning and management system) (planning,
economic and production information); analytical subsystem of top management
(administrative and managerial analytical information and knowledge) (OLAP-like
subsystem) [23].

All the listed three levels of management of an oil and gas production company
should form a single system and be components of the corporate IS. Between these
levels, there are direct (implementation of plans) and reverse (correction of plans
due to a critical accumulated level of disturbances that are poorly amenable to
operational management; formation of technical and economic indicators)
connections [24].

It is the analytical subsystem of the oil and gas production company that is the
main focus of the research and will be detailed below. The time horizon of the
operation of the subsystem of the 3rd level of the oil and gas company is 5 years or
more (in particular, the effectiveness of the planning of capital investments,
innovations and personnel can be evaluated after a long period) [25]. Main tasks:
formation of strategic goals, formation of production and investment strategy,
strategic budget and financial planning, strategic management of capital structure,
costs and quality, etc. It should be noted that although the greatest potential
economic effect is associated with the implementation of this part of the corporate
IS of an oil and gas company today, the issues of creating macroeconomic modeling
tools and supporting strategic decision-making of an oil and gas company are
practically unexplored today [26-27]. The insufficient level of implementation of
knowledge-oriented technologies and other intellectual technologies into the
management practice of oil and gas companies is also due to the fact that the open
publication of the results of research and applications can significantly affect the
current and future financial condition of the oil and gas production company [28].

In fig. 1. and fig. 2. the causes and consequences of ineffective knowledge
management of an oil and gas company are reflected.
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Fig. 1. Reasons for inefficient knowledge management of an oil and gas company
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Fig. 2. Consequences of ineffective knowledge management of an oil and gas
company

Examples of existing knowledge-oriented analytical systems in the world oil
and gas production industry: Dipmeter Adviser (determination of reservoir
structure), Drilling Adviser (diagnostics of the tool during drilling), LITHO
(determination of petrophysical characteristics), EXPROD (diagnostics of pumping
equipment), Mudman (selection of drilling fluid) - all of which are actually knowledge-
oriented systems of engineering and technical direction, which confirms the
relevance of knowledge-oriented support of macroeconomic decisions of an oil and
gas company [29].

CONCLUSIONS

The maximum effect in the organization of knowledge-oriented management
decision-making processes in the oil and gas industry can be obtained with an
adaptive and intelligent DSS, which allows the maximum combination of procedural
devices of various economic and mathematical models, decision-making and
management support methods, and flexibly rebuilding to new types of information
base at changed decision-making methods. DSS, which are based on flexible
methods of presentation and processing of economic information, that is,
information systems using the concepts of knowledge bases, have an undeniable
advantage in this direction. Orientation to knowledge provides a double advantage:
first, flexibility, meaningfulness and expressiveness of knowledge in the
representation of a complex and unstructured system; secondly - the mobility and
correctness of corporate knowledge bases when transitioning to new decision-
making methods and the need to adapt to new conditions. In this way, knowledge-
oriented DSS improve consistency in the decision-making process, help to
implement business policies and adopted organizational regulations, explain the
proposed solutions, which is very important if the staff is inexperienced or resists
the proposed solution to the problem. The nature of human expertise includes the
ability to find high-priority problems, explain results, learn from mistakes, if
necessary, restructure the relevant knowledge, take into account common sense,
sometimes break the rules and the property of gradual temporal degradation of the
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quality of the decision made. No existing technology can satisfy all these
requirements, and the way out is the further improvement and development of Al
family technologies as a component of DSS.

The maximum effect in the organization of knowledge-oriented management
decision-making processes in the oil and gas industry can be obtained with a flexible
and mobile DSS, which allows the maximum combination of procedural devices of
various economic and mathematical models and decision-making support methods
and flexible restructuring to new types of information base. DSS with the application
of concepts of knowledge bases have an undeniable advantage in this direction. In
this way, knowledge-oriented DSS improve consistency in the decision-making
process, help implement business policy and adopted organizational regulations,
and explain proposed decisions.

PROSPECTS OF USE OF RESEARCH RESULTS

Liberalization of markets, globalization, increased competition, declining
consumer loyalty, constant variation in oil and gas prices, the development of the
Internet and mobile technologies, rising drilling and completion costs are forcing and
simultaneously enabling energy companies in all energy sectors around the world to
restructure and radically change way of doing business, focusing on innovative
information management and total controlling and auditing of Big Data of the oil and
gas company.

To be effective and successful in such a demanding business environment, oil
and gas companies must have an open information technology environment that
enables seamless and efficient knowledge sharing across the company and value
chain. New knowledge-oriented IS Al architectures are necessary to maintain and
increase profitability, the level of which will no longer be critically dependent on the
level of oil or gas prices.

The ability of the management of an oil and gas company to collect, distribute
and use the distributed knowledge of the company makes it possible to develop and
implement processes and technologies that will improve the productivity of the oil
and gas company and reduce its costs. It is because of the above-mentioned factors
that an important factor in increasing hydrocarbon production on emerging markets
is increasing the efficiency of knowledge management through the use of
knowledge-oriented technology with elements of artificial intelligence. The
application of knowledge-oriented decision support systems as a key tool of the
knowledge management policy will make it possible to more effectively and
comprehensively manage the complex of integrated processes of the oil and gas
production company.

In addition to the above, a critical direction for the modern company is the use
of knowledge-oriented DSS in the training of specialists in the exploration and
development of oil and gas fields. It is necessary to begin now to find and collect the
intellectual capital that will leave the industry, and to build decision simulators based
on knowledge-oriented DSS, able to condense this knowledge and transfer it more
effectively to the next generation of workers. Those oil and gas companies that take
care of this in advance will be able to more effectively overcome crisis situations in
the future and increase oil and gas production on emerging markets.

The theoretical provisions put forward in the work and the DSS project
presented in previous publications by the authors are universal for implementation
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by both state and private oil and gas companies of various sizes, resident and non-
resident companies, however, so that a specific oil and gas company receives its own
additional competitive advantages over others, additional profiled research and
development is required.

In addition, it should be noted that the full-scale practical implementation of
projects similar in terms of content, scope and complexity in the oil and gas industry,
according to experts and according to the experience of the authors, takes several
years for a highly experienced research team of a specialized consulting company.
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