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ECONOMY OF OIL AND GAS INDUSTRY AS A FACTOR
OF TRANSFORMATION OF THE INDUSTRY

Abstract. The technology of unmanned hydrocarbon production involves the creation of a digital twin of the
field and its remote control. The use of artificial intelligence and robotic technology in the process of hydrocarbon
production makes it possible to switch to unmanned technology and significantly reduce operating costs. The
transformation of the oil and gas sector should become the flagship in the industrial sector of Kazakhstan, as one of
the most significant sectors of domestic business. The formation of an industry based on the use of digital and robotic
technologies requires oil and gas companies to digitally transform and “reset” managerial thinking.

Key words: digital transformation, digital technologies, intelligent wells, intelligent fields, unmanned field
operation technologies.

Introduction. The constant volatility and oversaturation of global energy markets over the past three
years and the consequent substantial and stable decline in oil prices have seriously damaged the entire oil
and gas ecosystem. In order to succeed in the current market situation, as well as in the era of the green
economy, which, according to forecasts, will replace the traditional economy, it is not enough for most oil
and gas companies to simply increase the efficiency of current processes. Market and industry trends
dictate the need to review key business functions and find new ways to implement business strategies in a
dynamic and volatile market. In the coming years, the key to achieving success in the oil and gas industry,
regardless of company size and market coverage, will be the digital transformation of key business
processes.

According to experts, the path to achieving these goals is accompanied by the greatest benefit from
the introduction of innovations, an increase in the quality and speed of managerial decision-making, and
the ability to interpret and process fairly impressive information flows. At the same time, the greatest
effect of digitalization in the Republic of Kazakhstan will be achieved in the field of exploration and
production, that is, in the upstream sector.

Digital technologies in this area are used, as a rule, to solve the following key tasks: firstly, increasing
oil recovery and increasing the oil recovery coefficient (hereinafter - CIN), and secondly, reducing the
number of equipment failures (reducing operating costs). Another important direction in the
implementation of digital solutions is geological exploration and data interpretation, where the industry
faces the greatest risks. Thus, the key digital platform in the oil industry, designed to provide its
tremendous opportunities, is the “intellectual field” (in different companies “smart” or “digital”,
hereinafter referred to as IM). The “intelligent field” system gives companies the opportunity to optimize
the production process and productivity of production wells (by combining equipment and production
departments with integrated sensors in the system (industrial Internet of things) that allow reading and
analyzing information in real time), and allows forecasting based on analysis Big data (Big Data) terms of

160


https://doi.org/10.32014/2020.2224-5294.115
mailto:Sdina.lady@gmail.com
mailto:aira47@mail.ru
mailto:Botik1984@mail.ru
mailto:akjarkyn_tasbolatova@mail.ru
mailto:btaskarina@mail.ru

ISSN 2224-5294 Series ofsocial and human sciences 4. 2020

depletion of production wells, choose the optimal drilling mode, as well as predictive maintenance of
equipment This, in turn, minimizes repair costs. Creating digital counterparts of a real field and
conducting remote monitoring makes it possible to centrally manage a significant number of production
wells. Using real-time production data allows oil and gas "digital" companies to achieve:

- expanding the raw material base ofthe enterprise;

- an increase in extraction rates and oil production volumes;

- reducing the number of all types of emergency incidents (including leaks and emissions);

- increasing the productivity of enterprises and personnel safety;

- increase the efficiency of managerial decision-making, etc.

The main indicators that determine the economic feasibility of the costs of developing oil fields, as
well as the further implementation and subsequent operation of “smart” technologies in the oil fields,
usually include the annual economic effect, profit growth and payback period for capital investments.

Economic efficiency using “intellectual” oil and gas production can be achieved by increasing the
current production of oil and gas, which in turn is achieved through:

- reduction in the number of downtime ofthe stock of oil wells;

reduction of oil, gas and water losses (based on the optimization of separation, dehydration,
desalination and early detection of gusts of the oil and gas gathering system);

- full optimization ofthe oil production process.

In particular, as a result of the implementation of the concept of “intellectual” technology, operators
ofthe California site, when making a detour or while in their cars, can view current data on operations on
tablets or receive signals about various situations that require an immediate response.

With this set of measures, workers can avoid multiple daily visits to each well and focus more on the
wells in need of maintenance. In such areas, often about 10 operators were required, performing a detour
of objects along a specific route several times a day.

Using real-time production data allows oil and gas digital companies to achieve:

- expansion ofthe raw material base ofthe enterprise;

- an increase in extraction rates and oil production volumes;

- reducing the number of all types of emergency incidents (including leaks and emissions);

- increasing the productivity of enterprises and personnel safety;

- increase the efficiency of managerial decision-making, etc.

However, it does not take into account specific measures, in particular, for the oil and gas sector,
which is a significant drawback. The main barriers to the development of technology and digital
transformation include:

- the lack of government incentive tools for the early stages of innovation and the infrastructure for
the development of oil startups;

- insufficient interaction of science and business reduces the focus of research on commercial
projects;

- poor development of the investment market (venture and direct investment) and intellectual property
laws reduce the possibility of attracting financial resources at the most risky stages of development and
testing;

- lack of support for small oilfield services companies reduces competition in the industry, and,
consequently, motivation to test new technologies;
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Thus, the creation of an effective technology development system in the Republic of Kazakhstan will
be facilitated by the creation of our own centers of competence and the development of an action plan to
support the digital transformation of the oil and gas sector, which defines common technological
development priorities. The largest domestic vertically integrated oil companies annually form significant
budgets for research and development. Nevertheless, in terms of the cost of research and development in
monetary terms and in the form of a share of the revenue of domestic companies are inferior to external
competitors. In this regard, it is very important to coordinate the national project of the digital economy
with the project for the development of science, since breakthrough technologies are still only being born
in research laboratories and universities.

The digital transformation of the fuel and energy complex presupposes a new paradigm for the
development of oil and gas complex, which provides for the transition to low-populated and, in the future,
uninhabited hydrocarbon production and processing technologies based on digitalization and robotization
of work processes, especially in hazardous areas. The main digital technologies used in various sectors of
the economy at present are: big data (English big data), neurotechnologies and artificial intelligence
(English artificial intelligence), distributed registry systems (English blockchain), quantum technologies,
industrial Internet of things (Eng. industrial internet of things - 110T), components of robotics and
sensorics, wireless technology, virtual and augmented reality technology. Using some of these
technologies makes it possible to create in the oil and gas industry the so-called smart wells and wells with
smart injection, bionic wells, intelligent (digital) fields, smart mobile workers (bots, Robotic process
automation technology), subsea complexes using uninhabited hydrocarbon production technologies.

Smart wells technology includes a number of components for collecting, transmitting and analyzing
data on oil (gas) production and reservoir properties, as well as those capable of controlling the flow of
hydrocarbons at individual perforation intervals of the face walls in order to optimize production,
including when conducting downhole operations. One of the varieties of intelligent wells is bionic. Its
distinctive feature is the extreme coverage of the productive formation, that is, an increase in the drainage
coverage of heterogeneous, complexly constructed carbonate and terrigenous formations [3]. The
introduction of smart well technologies leads to a 20% reduction in the cost of operating the field, which
makes it possible to increase the company's competitiveness in the face ofa “drop” in oil prices.

Thus, the introduction of digital and intelligent technologies can increase the efficiency of field
operations and optimize labor costs.

Intelligent field technology integrates various sensors, sensors, mobile devices, drones, robots into an
integrated system to analyze and control hydrocarbon production from the operational (dispatch) center in
real time. It should be noted that the components of smart wells and the elements of a system of smart
fields may vary depending on the specifics of the latter. Therefore, each oil company implements those
elements of intelligent and digital technologies that optimally correspond to the parameters of the
developed field.
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M¥HA-IA3 CA/IACbIHBIH, SKOHOMVIKACHI BHEPKICLUTIK
TPAHCPOPMALINA PAKTOPBI PETIHAE

AHHOTauA. AflaM KbI3METLL TYTbIHGAATLIH KEMIPCYTEKTi eHAipy TEXHOMOTMACH! KeH OpHbIHbIH CaHABIK YKCAC TYPLL, Kypy
MEH KallbIKTaH 6ackapyibl Kamtuabl. KemipcyTtekTepai eHaipy YaepiciHie »xacaHbl MHTENIEKT MeH poboTThl TEXHOMOMMsHBI
KOMfaHy afiam KbI3METLL TyTbIHOATLIH TEXHOMOMMANapra aybICyra »aHe MaiganaHy LbIrbIHAAPGIH eaayip asaiiTyra MYMKIHOIK
6epear MyHali-ra3 CeKTOpbIHbIH KaiATa KypbUTybl OTaHAbIK GU3HECTLL, MaHbI3abl CEKTOP/IapbiHbIH Gipi peTLLe ~a3aKkCTaHHbIL
VHLYCTPMSIBIK CEKTOPbIHAAbI (yiarmMaHra aliHamybl KadkeT. CaHbIK X3He PoBOTTbI TEXHOMOrVS/Iapabl KOMAaHyra Hem3genreH
CanaHb! Ka/bINTacTbIpy MyHait-ra3 KoMnaHus-napbiH 6ackapyLUbUibiK Oy CcaHabIK TYpreHaipyai daHe «KanmnbiHa KemTipyai»
Tasian eTegj.

CoLubl YL XXblaarbl 37eMIpK SHEPTETVKAbIK HapbDK ToH TYPaKTbl KyObUTybl MEH MO/bINybl, MyHali 6aracbiHbIH TeMeHAeYi
MyHaii-ra3 aKOKYVeCTHe aiTap/bDITal 3VsH TUM3Al. “M PN HapbMKTbK Xarjaiaa, CoHgait-ak, 6omkam 6oiibiHLLA, A3CT Y[
3KOHOMVIKaHb! a/IMaCTbIpaTbiH Xacbll 3KOHOMMKA [3yipiHoe TabbiCka eTy YLUiH KenTereH MyHait-ra3 KoMraHvsiapbiHa
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arbiMgarb! yaeptotep TLUMALIL apTTbipy YKETKLUKM3. HapbIKThiL, K3HE cananblk YpmicTep OM3HECTLL, Hen3n (yHKUMSapbIH
KaliTa Kapay AvMHaMVKa/bIK Y3He KyOblMasbl HapbIKTa GU3HEC CTpaTervsnapbiH y3ere acbipyblH Xalia >KonjapbiH isgey
KaXKeTril Tyablpadbl. Tasy >Xblidapbl MyHaii-ra3 canacbiHAarbl XXENCTHKTEPre XXeTy KiTi KOMMaHWA Kenemi MeH HapbIKTbl
KaMTy yaraalibiHa Tayeni 60nmaid, Heriari 61sHec-Yaepictepaiy, caHabIK TYpreHyiHe aiiHanabl.

TywWwH ce3nep: caHaplK TYQRMeHaipy, CaHAbIK TEXHOMOTVSIAP, MHTENNEKTYanab! YilbIMaap, UHTENEKTYar bl KeH OpHbl,
6acKapbUIMalATLIH KeH OpbIH TEXHOMOTVSIapb.
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9KOHOMMUKA HE®TEIA30BOV OTPAC/IN
KAK ®AKTOP TPAHC®OPMALIMW MPOMbBILLUAEHHOCTW

AHHoTaums. TexHonorvs 6e3ntoaHol LOObIHN YITIEBOAOPOAOB MPEANo/araeT co3aaHme LmpoBoro ABOVHMKA MECTOPOX-
JeHVA N YMpaBMieHs UM B AMCTaHLUMOHHOM pexuve. Acronb3oBaHve WCKYCCTBEHHOIO WHTESIeKTa M POBOTU3MPOBaHHOI
TEXHUKM B MpoLiecce A06bIMM YrIeBOA0POLOB AaeT BO3MOXHOCTb MepeiTyt Ha 6e3/ioaHbIe TEXHOMOTM U 3HAUUTE/BHO CHU3UT
OrepaLyoHHble 3aTparbl.  TpaHcdopMaLys HeddTerasoBoro CekTopa Ao/kKHAa CTartb (uiarMaHoM B MPOMBbILIEHHOM CEKTOpe
KasaxcTaHa Kak ofHa 13 CaMbIX BECOMbIX OTpac/ieil OTeHeCTBEHHOrO 613Heca. PopMMPOBaHME MPOMBILLIIEHHOCTM, OCHOBaHHOM
Ha 1CMoMb30BaHUN LGPOBLIX 1 POGOTU3MPOBAHHBIX TEXHOMOMWIA, TPEBYET OT KOMIMaHMWIA He(ITErasoBoro KOMrieKca LytpoBoii
TpaHcopMaLMN 1 «Tepesarpyski» YPaBNeHYECKOTO MbILLITEHIAS,

MocTosHHas BOMATWILHOCTb U MEPEHACHILLEHHOCTL 106a/bHbIX SHEPrETUHECKMX PbIHKOB B TEYEHVIE MOC/IEAHNX TPEX NIET U
MOC/es0BaBLLIEE 33 3TUM CYLLECTBEHHOE 1 CTabUIbHOE CHIDKEHME LieH Ha HedTb HaHEC N Cepbe3HbIN YLLEp6 BCeli HediTera3oBoi
akocucTeme. s TOro YTobbl NPEYCneTb B YCMOBMSX TEKYLLIEA CUTYaLWM Ha PbIHKe, a Takke B MOXY ““3e/1eHOIA” SKOHOMMKM,
KOTOpasi COrflaCHO MpOrHo3am MpUAET Ha CMeHy TPaaVLMOHHOM 3KOHOMMKE, OOMbLUMHCTBY HeqiTera3oBbIX KOMMaHWiA
HELOCTaTOMHO MPOCTO MOBbILLATH 3(NPEKTUBHOCTb TEKYLLWX MPOLECCOB. PbIHOYHbIE M OTPAaCc/eBble TEHAEHUMW LAVKTYHOT
HEOOXOAYMOCTb MEPECMOTPa KITKOYEBBIX OU3HEC-(IYHKUMIA 1 MOUCKA HOBLIX CrOCOO0B peanmsaLyn Gr3Hec-CTpaTerin Ha
OVHAMMYHOM U M3MEHYMBOM pbiHKe. B Grvpkalivie rofbl KHOUeBbIM (PaKTOpOM [y JOCTVDKEHWS YCrexa B HedqiTerasoBoii
OTPac/v, He3aBMCKMO OT pasMepa KOMMaHWM 1 0XBaTa PblHKa, CTaHET L(hpoBOe NMpeobpasoBaHme KIKUeBbIX OM3HEC-MPOLLECCOB.

KntoueBble croBa: UmpoBas TpaHchopMaLwis, LQPOBbIE TEXHOMOMMKM, WHTE/IEKTYa/lbHbIE CKBaXKVHbI, VHTE/IEK-
Tya/lbHble MECTOPOXAEHS, GE3/HOAHbIE TEXHO/OMN SKCTTyaTaLWi MECTOPOXKAEHIA.
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