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various types of complications was obtained: “Kick” —
96%:; “Fluid loss” — 79%; “Sticking” — 87%.

Problems and main directions of their solution

One of the main problems in the development and
implementation of Al systems in the domestic oil and gas
industry is the problem of data availability, organization
of'their collection, structuring, storage and distribution to
consumers. The main obstacles in solving this problem
are departmental barriers and the protectionism of such
oil and gas companies -operatorsof the fields.

Currently, the oil and gas industry has made
significant strides in improving drilling performance
by adding high-tech downhole tools and sensors,
redefining classic drilling procedures, and utilizing state-
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of-the-art surface rig systems. Progress in optimizing
the construction of oil and gas wells based on the
use of constantly available historical and operatively
obtained geological, geophysical and technological data
turned out to be insignificant. Equipping drillers and
engineers with specific and fastsolutions based on the
implementation of artificial intelligence technologies for
modeling and processing field data in real time is now
the key to increasing operational efficiency and reducing
costs in the construction of oil and gas wells, ensuring
operational and environmental safety.

The main development vectors in this direction are
the following:

- creation of modern interactive environments to
ensure the collection, systematization and analysis of

Fig. 6. Identification of drilling problems such as “Fluid Loss” during well drilling

Fig. 7. Drilling operator interface
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all operational information in real time and providing
on this basis proactive management of the process of
construction of wells (fields);

- automation of production processes based on the
introduction of artificial intelligence systems;

- creation and implementation of new Al tools for
remote monitoring and management of operational
activities;

- use of integrated cross-functional performance
indicators for Al systems and the company’s overall
performance, which allow optimizing all stages of their
operational activities.

The main vectors of development in this direction
are the following:

- creation of modern interactive environments to
ensure the collection, systematization and analysis of
all operational information in real time and providing
on this basis proactive management of the process of
construction of wells (fields);

- automation of production processes based on the
introduction of artificial intelligence systems;

- creation and implementation of new Al tools for
remote monitoring and management of operational
activities;

- use of integrated cross-functional performance
indicators for Al systems and the company’s overall
performance, which allow optimizing all stages of their
operational activities.

Due to the scale and complexity of this task, it cannot
be solved without the introduction of modern methods
of artificial intelligence and innovative information
technologies with direct participation in projects of it
and service companies, as well as specialized scientific
organizations.

An example is the activity of Equinor, which became
one of the founders of the OSDU (Open Subsurface
Data Universe™) initiative, a global collaboration
between most of the world’s largest operators and
service companies in defining standards for the open
data architecture for subsurface resources, creating open
data banks of geological and technological information
generated from the design and construction of wells
to their support at all stages of the life cycle. When
designing new wells and fields, accumulated data
integrated on the basis of cloud technologies is used.

The increasing use of artificial intelligence methods
to improve the efficiency of oil and gas well construction
leads to an exponentially growing number and
greater specialization of artificial neural network
models that are configured to solve various target
objectives: development planning, optimization of
technological modes, forecasting various types of
drilling complications (drilling column sticking, lost
circulation, kicks of reservoir fluid, bit wear, etc.) of oil
and gas wells.
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Currently, in the field of application of information
technologies in the oil and gas industry, the image
of universal information systems has developed — a
single digital platform with the ability to create an
API programming interface for interconnection with
the combined resources of the developer company and
consumers of different levels. In contrast, in the field
of Al, there are no unified approaches for combining
specialized systems, methods and solutions (ANN,
machine learning methods, decision support systems,
expert systems), based on a single digital Al platform,
which allows working with Big amounts of unstructured
data.

At the same time, the main problematic issue is the
integration of specialized models of artificial neural
networks and machine learning methods into a single
system that provides an effective solution to a given
set of problems under conditions of a priori uncertainty
associated with specific geological and geophysical,
technical and technological conditions and factors. With
regard to the problem of implementing a systematic
approach when introducing Al methods to solve
problems of increasing the efficiency of construction
of oil and gas wells, the question arises: on what basis
is it possible to combine such heterogeneous models as
forecasting complications that differ in nature: sticking,
lost circulation, gas, oil andwater kicks, etc.

Therefore, the main direction for solving this
problem in the oil and gas industry is the aggregation
of heterogeneous software algorithmic complexes
(SAC) for Al into a single system. The aggregation
of heterogeneous SAC Al is understood as their
integration into a self-learning system based on unified
Al self-organization algorithms that form a single Smart
environment (platform) in the information and control
space of the oil and gas industry technological processes.

This paradigm of a self-organizing Al-System,
as the latest concept of dynamic adaptation to the
conditions of a specific oil and gas production, will
allow to ensure the integration of promising oil and gas
technologies based on the implementation of a Smart
platform for aggregating heterogeneous SAC for Al
The development of new Smart Al technologies for
the oil and gas industry is planned to be implemented
as part of the creation of an Integrated Center for Oil
and Gas Technologies based on an aggregated artificial
intelligence system, the creation of which will allow
moving to a qualitatively new technological level of
solving the entire complex of problems in the oil and
gas industry.

Conclusion

In the course of the research, the structure and
parameters of the optimal configuration of models of
neural networks and machine learning methods were
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determined, an experimental sample of a software
complex was developed, designed to ensure the
functioning of an automated system for preventing
complications and emergencies during the construction
of oil and gas wells.

The research made it possible to identify a number
of common problematic issues in the implementation
of artificial intelligence technologies in the oil and gas
industry and to determine the main directions for their
solution within the framework of the development and
implementation of a single integrated digital Al platform
and improvement of methods for streaming processing
of Big volumes of geological-geophysical and real-time
technological data.
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