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Abstract. Modern digital technologies are transforming all areas of industries, in particular the oil and gas industry.
To maximize the myriad benefits of digital transformation, it is important that companies commit to upgrading legacy systems
and integrating new technologies.

Digital transformation has the potential to significantly affect the oil and gas industry, as well as many other industries.
Oil and gas exploration and production, which uses advanced technologies such as touch sensors, automation, and big data
analysis, can lead to increased efficiency and profitability of drilling and production operations. In addition, companies taking
advantage of automated tools can optimize their supply chains. The use of advanced analytics and data visualization tools can
also be used to optimize the performance of refineries and petrochemical plants, as well as to improve monitoring and control
of the entire finished product chain and its value.

The purpose of the article is to identify key trends in the use of digital technologies, as well as identify promising areas
for their implementation in the oil and gas industry. It is shown that the digital transformation of oil and gas sector enterprises
is the main development trend, as it provides opportunities to increase efficiency, reduce costs, ensure the safety and
sustainability of enterprises. It was concluded that the capital-intensive and risky characteristics of the oil and gas industry
require a special approach to the introduction of new digital technologies, since companies in this sector must have a complete
understanding of the expected effect of innovation in order to make an informed decision on implementation.

Key words: digital transformation, oil and gas complex, innovation drivers, digital technologies, transformation
factors, innovative development.

Introduction. In the modern energy industry, faced with the growing demand for oil and the need
to switch to production in difficult conditions, enterprises are forced to constantly change their business
models, combining innovative technologies. The forecasts of the International Energy Agency indicate
the expected increase in world oil consumption by 2026, the volume of daily consumption may increase
to 104.1 million barrels [1]. To meet high demand, enterprises of the oil and gas sector must actively
develop the extraction of hard-to-reach reserves, improve existing technologies and implement
innovative solutions, where digital technologies play a key role in this process.

The presence of a high potential for digitalization in ensuring the transformation of the oil and gas
industry determines the relevance of the chosen research topic.

The purpose of the article is to identify the main trends in the use of digital technologies, as well
as to identify promising directions for their implementation in the oil and gas industry [2].

Materials and methods of research. New trends in the oil and gas industry are changing the
industry, making it more efficient, safer and more reasonable. Companies are paying more attention to
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digitalization and automation to solve complex engineering problems related to the subsoil. The use of
artificial intelligence algorithms will increase productivity in the fields, and the combination of advanced
robotics and data management will optimize processes and reduce the need for human labor. At the same
time, the industry is adapting to global energy changes, focusing more on sustainable experimental
investments in alternative energy sources [3].

The innovation map presents 10 best trends and 20 promising startups in the oil and gas industry (
Figure 1).
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Figure 1.Trends and promising startups in the oil and gas industry

In addition, artificial intelligence allows robots to be used in oil installations and improves oil well
imaging processes. Oil and gas startups also develop blockchain solutions that ensure transparency and
transparency of the entire value creation chain in the oil and gas industry. Finally, advanced and virtual
reality technologies increase the safety of workers and allow remote work and virtual training (Figure 2)
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Figure 2. Oil and gas industry trends and innovations
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As a result of the analysis of examples of the use of digital technologies at the enterprises of the oil
and gas complex, Table 1 was compiled, reflecting the impact of the use of the most popular digital

technologies in this sector of the economy.

Table 1. The main directions of digitalization of oil and gas complex enterprises.

Digital technology

Efficiency of technology

Big Data and
intelligent analytics

Collecting and analyzing large amounts of data from different bases allows
companies to make more informed decisions. Tracking production, consumption,

oil prices, as well as meteorological and geological data will help optimize
production, logistics and business processes.

loT systems allow you to monitor the status of equipment in real time, detect
malfunctions and prevent accidents. 10T systems allow you to reduce equipment
downtime and increase safety at facilities.

Artificial intelligence is used to predict production indicators, optimize
production, analyze data and automate a number of tasks. Artificial intelligence
allows you to identify patterns and trends that are difficult to identify manually.
Automation of production processes from production to logistics allows you to
reduce the negative impact of the human factor, increase the accuracy and
urgency of actions, and reduce operating costs.

Virtual and augmented reality are used for staff training, visualization of
geological data, planning and modeling of new projects.

Internet of Things (10T)

Artificial intelligence

Robotization and automation

Virtual (VR) and extended
reality (AR)

The main goal of the digital leap in the manufacturing operations segment is to optimize the
performance of assets that have been operating for a long time. Since most of the production in the oil
and gas industry has been in resource-producing fields for more than 25 years, digital technologies make
it possible to increase the efficiency and duration of their productive work. The implementation of digital
solutions can improve the reliability and safety of production operations, prevent failures, improve
control over the condition of equipment, and reduce the risk of cyberattacks. The digital direction in this
segment makes it possible to optimize operations at production facilities by reducing equipment
maintenance and repair costs, as well as power consumption (Table 2) [4].

Table 2. Expected value of promising digital technologies in the oil and gas sector.

Segment Purpose Proposed Digital change Expected result
Seismic Adjustment of the resource Development of tools for in-depth | High indicators of field
exploration portfolio, including the analysis and interpretation of data | development,
definition of subcommittee obtained as a result of intelligence | increasing the accuracy
resources, resources that activities. of data interpretation.
reduce profitability and block
significant capital.

Drilling Joint cooperation of companies | Integration of data from various | Reducing the costs of
achieving operational | information systems, including | drilling and operating
advantages and increasing the | drilling control systems, drilling | deposits.  Improving
profitability of investments in | systems, cementing systems, etc. operational efficiency
digital technologies. and creating additional

revenue streams.

Production Optimization of the | Different  levels of  digital | Additional cash, saving

operations performance of assets that have | integration: from the installation of | on equipment failures,
been operating for a long time. | distributed sensors in high-potential | repairs, energy

fields to the wuse of standard | consumption, etc.
automated and monitoring solutions
at low-potential facilities.

Results and their discussion. In the prospects for the development of the IT infrastructure of the
oil and gas industry, in the first place is the automation of the full range of all works related to the
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development, production, transportation and processing of oil and natural gas. After all, the reduction in
the cost of oil and gas production, processing, as well as transportation is of great importance.
Automation of basic basic processes in such areas as exploration drilling design and technological
control, calculation of drilling parameters, management of geological and geophysical data, etc. will once
again help solve this task [5].

Automation of the processes of planning, ensuring and repairing equipment in the oil and gas
industry allows you to reduce the costs of the enterprise associated with emergency and planned
downtime of equipment.

Recently, special attention has been paid to the development of specialized databases and software
for use in geological, technological and industrial departments. In this case, the compatibility of new
versions with those existing in the equipment is taken into account. Three-dimensional design and
automated monitoring systems for petrochemical and oil refining facilities are created and implemented

[6].

All IT technologies in the oil and gas industry are subject to high requirements for the reliability
of equipment, systems such as oil and gas production, oil and gas transportation, as well as oil and gas
processing. All technical requirements are the Regulatory, Information base, as well as the basis for the
development of technical tasks when creating devices in the oil and gas industry [7].

Conclusions

In the oil and gas industry, as in other industries, the choice of optimal digital transformation
strategies is a key factor in achieving global goals. However, initiatives in this area are not always
successful, due to poor management and lack of communication between different activities.

In the course of the study, the following problems were identified: lack of a clear strategy,
fragmentation of approaches, lack of necessary competencies and support from senior management,
insufficient communication and resistance to changes [8].

In the context of modern global dynamic changes, the introduction of digital technologies in the
oil and gas sector of the economy is becoming especially important. Digital transformation is the main
trend in the development of this industry, and its importance is due to the wide possibilities of using
digital technologies in ensuring an increase in the efficiency of oil production and use, cost management
capabilities, as well as ensuring the preservation of competitiveness in the market.

In the field of production operations, it is important to implement a multi-level digital integration
strategy, taking into account the individual characteristics of each field. For example, the use of digital
technologies may involve the installation of sensors distributed over high-potential deposits to obtain
data on actual mining conditions both from the surface and from below. On the other hand, for objects
with low return potential, cheaper standard automated and tracking solutions may be relevant.

The analysis carried out showed that digitalization processes cover various sectors of the oil and
gas industry, for each of which there are specific promising areas aimed at improving and optimizing the
efficiency of operations.
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[udpibik TpanchopmMarms KenTereH dacka cananap CHSKThl MyHai-ra3 cajachlHa aiiTapibIKTall acep €Tyl MYMKiH.
CeHcopItbIK ceHcopIiap, ABTOMATTaHABIPY KSHE YIIKEH JIepeKTep/li Tajliay CHSKTBI 03bIK TEXHOJIOTHSIAP bl Nali1aaHaThbIH
MYHaif MeH ra3apl 0apiiay >KoHE eHIIpy OyprbuIay jKOHE OHAIPY OlepalysuIapbIHBIH THIMIUITT MEH TaObICTBUIBIFBIHBIH
apTyblHa oKelyl MyMkiH. COHBIMEH Karap, aBTOMATTaHIBIPBUIFAH KypasAap[bl INalijanaHaThblH KOMIAHUSIIAp JKETKI3y
Ti30eriH OHTaimaHabIpa amajisl. JKeTUIIpiIreH nepeKkTepl Tamaay jKoHe BH3yalau3allus KypajIapblH NaijganaHy MyHai
OHJICY KOHE MYHA-XUMUS 3ayBITTAPbIHBIH OHIMIUIITIH OHTAHIaHABIPY KOHE JalbIH ©HIM MCH OHBIH KYHBIH KYPYABIH OYKiJI
Ti30eriH O0aKplIay MeH OaKpLIay bl JKaKcapTy YIIiH JIe Tai anaHblIybl MYMKiH.

MakanaHbIH MaKcaThl MAQPIBIK TEXHOJIOTHSIAPIbI Al alaHy IbIH HET13T1 YPAICTEepiH aHbIKTAy, COHAAN-aK OJIap bl
MyHai-ra3 cajachblHa C€HTI3YAiH TepCIeKTUBAIBIK OaFbITTAPBIH aHBIKTAy OOJBIT TaObIaabl. MyHaii-Ta3 CEeKTOPHI
KOCIMOPBIHAAPBIHBIH TUQPIBIK TpaHCHOPMALUSICHl JaMyIbIH HEri3ri TpeHIi OOoJbIN TaObulaibl, OUTKEHI OJ1 THIMJIJIKTI
apTTHIPYyFa, IBIFBIHAAP/BI a3alTyFa, KOCIIIOPBIHAAP/BIH KayilCi3liri MEH TYpPaKTBUIBIFBIH KaMTaMachl3 €Tyre MYMKIHJIK
Oepeni. MyHali-ra3 WHIyCTPUSICHIHBIH KalHUTAJIAbl KOI KaXET eTETIH JKOHE TOYyeKelJli CUMaTTamaiapbl aHa LHU(PIIBbIK
TEXHOJIOTUSUIAP/IBI CHT13YIH €PEKINe TICUTIH 1CKEe achIpy/Ibl TAJIAIl CTE/Ii ICTCH KOPBITBIH/IbIFA KEII/l, OTKeHI OChI CEKTOpFa
KipeTiH KOMIIaHUsUIap €Hri3y Typajibl HeT13/1eIreH NIeliM KaObulaay YIliH HHHOBAIUSIAP IbIH KYTIIETIH 9cepi Typajibl TOJIBIK
TYCiHIKKe ne OOJyBl Kepek.

Tyiiin ce3aep: unpislk TpaHCPOpMAIUd, MyHai-Ta3 KelleHi, HHHOBAIUS ApaiiBepiepi, IH(PIbIK TEXHOIOTHIIAp,
TpaHchopmarys paKkTopIapbl, ”HHOBAIMSIBIK JaMy.
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AnHoranusi. CoBpeMeHHbIe LU(POBbIE TEXHOJOTHH Mpeodpa3yloT Bce cdepbl OoTpaciieil, B YacTHOCTH U
HedrerazoByto. UToObl MakCHMAaJbHO HCIOJIBb30BaTh OECUHMCICHHBIE NPEeHMMYILIeCTBA HU(PPOBOH TpaHCHOPMAIHMHU, BaXKHO,
4TOOBI KOMIIAHUH B3sUJIM Ha ce0sl 00513aTeIbCTBA 0 MOJICPHU3ALINH YCTAPEBIINX CUCTEM U MHTETPAIIMU HOBBIX TEXHOJIOTH.

udposas TpaHchopmaiusi HOTCHIHAIBHO MOXKET CYIIECTBEHHO IMOBJIMATh Ha He(TEra3oByrO OTpacilb, Kak M Ha
MHOTHUe Jpyrue otpaciu. Pa3sesika u g00b14a HETH U Ta3a, B KOTOPBIX UCIOJIb3YIOTCS MEPEA0BbIe TEXHOJIOIMH, TaKHE KaK
CCHCOPHBIE JAaTYMKH, aBTOMATH3alMs W aHaln3 OOJIBIIMX JaHHBIX, MOTYT NPUBECTH K IMOBBILICHUIO 3(PdeKTHBHOCTH U
PEHTAa0EeMBPHOCTH oOllepanuii mo OypeHmio u go0brge. Kpome TOro, KOMIIAHWH, WCHONB3YIONINE IIPEHMYILECTBA
aBTOMAaTH3UPOBAHHBIX WHCTPYMEHTOB, MOTYT ONTHMH3UPOBATh CBOM IEMOYKH IOCTABOK. VIcCronp30BaHHE MEPEeIOBBIX
HHCTPYMEHTOB AHAIWTUKA W BHU3yalHM3alldd JAHHBIX TaKKe MOXXET OBITh HCIIONB30BAHO UL  ONTHMH3ALUU
MIPOM3BOIUTENBHOCTH He(TernepepadaThBaOINX U HEPTEXUMHUUECKHUX 3aBOJIOB, a TAKKe JUIS yIYYIICHUS MOHHUTOPHHTA U
KOHTPOJISl BCel LETIOUKH CO3/]aHHsI TOTOBOM MPOAYKIUH U €€ CTOUMOCTH.

Llenbio craThy SIBIISETCS ONpEIENCHHE KIFOYEBBIX TEHACHIMH HCIIONB30BAHMSA LU(POBBIX TEXHOJIOTHH, a TaKkKe
BBISIBIICHHE TIEPCIEKTUBHBIX HAMNpaBICHWH MX BHEApPeHHs B Hedrera3oroil otpaciu. [lokazaHo, dWro mnmdpposas
TpaHchopMarys IpeAnpUITHH He(TEra3oBoro CEKTopa SABISAETCA OCHOBHBIM TPEHAOM Pa3BUTHSA, IIOCKOJIBKY MPEIOCTaBIIET
BO3MOHOCTH JIJIsi TIOBBITICHHUS 3()(PEKTUBHOCTH, COKpaIleHHsI 3aTpaT, oOecrieueHus: Oe30MacHOCTH M YCTOWYHUBOCTH
npeanpusTuid. [loydeH BBIBOA O TOM, YTO KaNUTAJIOEMKHE M PHCKOBAHHBIE XapaKTEPUCTHKH HE(TETa30BOW MHIYCTPUHU
TpeOyI0T pean3aiy 0co00ro MOAX0a K BHEAPEHUIO HOBBIX NU(POBBIX TEXHOJIOTHH, TOCKOJIBKY KOMIIAHHUH, BXOISIINE B
JITaHHBIN CEKTOP, IOJDKHBI NIMETH MOJIHOE MIPEACTaBIeHNE 00 0xknaaeMoM 3ddexre MHHOBALMHN ISl HPUHATHSI 0O0CHOBAHHOTO
pelleHys 0 BHEAPEHUU.

KaioueBble ciaoBa: mudposas Ttpanchopmarysi, HedTerasoBblii KOMIUIEKC, IpaiBepbl WHHOBAIMH, LU(POBLIE
TEXHOJIOTUH, ()aKTOPBI TPAHCPOPMAIINH, HTHHOBAIIHOHHOE Pa3BUTHE.
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