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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
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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 of the 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 of the 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 of the oil production process.

In particular, as a result of the implementation of the concept of “intellectual” technology, operators
of the 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 of the raw material base of the 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;

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 - IloT), 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 of a “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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4111. EcenoB atbinnarsl Kacruii MEMIIEKETTIK TEXHOJIOTHSIIAP KIHE MHKUHMPUHT YHUBEpcuTeTi, Kazakcran

MYHAM-T'A3 CAJIACBIHBIH 9KOHOMHUKAChI OHEPKOCINTIK
TPAHCO®OPMAIIUS ®AKTOPBI PETIHJE

AHHOTanMsA. AaM KbI3METIH TYTHIHOAWTHIH KOMIPCYTEKTi OHIIPY TEXHOJIOTHICH KEH OPHBIHBIH CAaHIBIK YKCac TYpPiH KYpy
MEH KalllbIKTaH Oackapyabl KaMTuabl. KeMipcyTekrepai eHIipy ylepiciHme »KacaHAbl MHTEIUIEKT IeH POOOTTHI TEXHOJIOTHSHE
KOJIIaHy a/1aM KbI3METiH TYTHIHOANTHIH TEXHOJIOTHSIIAPFA aybICyFa jKOHE IMaiiajlaHy IIBIFBIHAAPEIH eAdyip a3alTyra MYMKIHIIK
Ocpeni. MyHaii-ra3 ceKTOPBIHBIH KaiiTa KYpbUTYbl OTaHIBIK OW3HECTIH MaHBI3Ibl CEKTOPJIAPBIHBIH Oipi peTiHae KazakcTaHHBIH
WHIYCTPUSUIBIK CEKTOPBIHAAFEI (iarManra aiHairybl KaxeT. CaHIBIK JKOHE POOOTTHI TEXHOJIOTHSUIAPABI KOJIaHyFa HeTi3/elreH
cajaHbl KaJbINTACTBIPY MYHal-ra3 KOMIaHUA-JIApblH GacKapyLIbUIbIK OJlay CaHIBIK TYPICHIIPYII JKOHE «KaJIbIHA KEITipymi»
Taarn eTesi.

COHFBI YIII JKbULIAFBI QIEMIIK SHEPTeTHUKANBIK HAPBIKTHIH TYPAKThl KYObUTYBI MCH MOJIBIFYBI, MYHail OarachIHBIH TOMEHCY1
MYHaii-ra3 sKoXyieciHe alTapmblKTail 3usH THTi3Ai. Kasipri HapbIKTHIK >KaFdaiina, coHmaii-ak, Oomkam OOWBIHINA, ASCTYPIL
SKOHOMMKAHBI aJIMACTHIPATHIH JKAachUl JKOHOMHKA JoyipiHAe Ta0bICKAa >KEeTy YVINIH KeITereH MyHal-ra3 KOMIaHHsIapbIHa
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aFpIMIarbl YIepicTep THIMIITIH apTTBIPY JKETKUTIKCi3. HapbIKTHIK KoHE cananmblK YpAicTep OM3HECTIH HeETisri (QyHKOusIapbH
KaiiTa Kapay AWHAMHKAIBIK JKOHE KYObUIMaJbl HapbIKTa OM3HEC CTpaTeTHsUIApBIH XKy3ere achIpy/bIH JKaHa >KONJAPBIH i31ey
Ka)XKETTITiH TyapIpansl. Tasy KbUiapsl MyHail-ra3 calachIHIArbl XKETICTIKTepre jKeTy KiITi KOMIAHHS KeJeMi MEH HapBIKTHI
KaMTy JKarJaibiHa Toyeai 0oaMaii, Herisri Ou3Hec-yAepicTepAiH CaHbIK TYPJICHYiHe aifHaa bl

Tyiiin ce3mep: caHIBIK TYPJICHIIPY, CAHIBIK TEXHOJOTHUSIIAP, MHTEIUICKTYaJbl YHFbIMAap, HHTEIUIEKTYaIbl KEH OpHBI,
6acKapbUIMANTBIH K€H OPBIH TEXHOJIOTHSIAPHI.
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3KOHOMMKA HE®TEI'A30BOI OTPACJIA
KAK ®AKTOP TPAHC®OPMAIIUU ITPOMBIIIIJIEHHOCTH

AnHotamus. TexHosorus 6e3Ir0JHON TOOBIYH YII€BOJOPOIOB MIPEANONIATAECT CO3JaHIe NU(PPOBOrO IBOHHIKA MECTOPOX-
JeHUs] W YIpaBICHUS UM B AWCTAHIMOHHOM pekuMe. Vcronb3oBaHHE HMCKYCCTBEHHOIO HHTEIEKTAa W POOOTH3UPOBAHHOMN
TEXHHMKHU B TIPOIECCe JTOOBIYM YIIEBOJOPOJOB JaeT BO3MOXHOCTH IEPEHTH Ha OE3NIOAHbIC TEXHOJIOTUH ¥ 3HAYUTEIHHO CHU3HUTh
OlepalMoOHHbIE 3aTpaThl. TpaHcopmanus HedTerasoBOro CekTopa JODKHA CTaTh (IarMaHoM B IPOMBILIUICHHOM CEKTOpe
KazaxcraHa Kak OflHa U3 caMbIX BECOMBIX OTpacjeil 0TeuecTBEHHOro ousHeca. PopMUpOBaHNE NPOMBIIUICHHOCTH, OCHOBAHHOI
Ha MCIOJIB30BaHUU U(BPOBBIX U POOOTH3UPOBAHHBIX TEXHOJOTHH, TpeOyeT OT KoMIaHuil HedTera3oBoro KomIuiekca uQpoBoi
TpaHcopMaLMU U «repe3arpy3Ku» yrnpaBIeHYECKOTO MBILUICHHS.

TocTosiHHAsE BOMATHIIEHOCTD M HEPEHACHIIIICHHOCTD I7100aIbHbIX 9HEPTETHYECKUX PHIHKOB B TEUCHHE MOCICIHUX TPEX JET U
MOCJIEIOBABIIIEE 32 STUM CYHIECTBCHHOE U CTAOMIIFHOE CHIDKCHHUE IICH Ha HepTh HAHECIU cephe3HbIi ymepO Bceil HedTerazoBoit
sKkocucTeMe. I TOro 4roOBI IpeycHeTh B YCIOBHSAX TEKyIIeH CHTyallMu Ha pPBHIHKE, a TaloKe B JIOXY ‘‘3€JICHON” SKOHOMHMKH,
KOTOpasi COIVIACHO IIPOTHO3aM IPHIAECT Ha CMEHY TPAAWUIMOHHON SKOHOMHKE, OOJBIIMHCTBY He(TEra3oBBIX KOMIIAHUI
HEJOCTaTOYHO IIPOCTO MOBBILATH 3(P(EKTUBHOCTh TEKYIIUX IIPOLIECCOB. PHIHOUHBIE M OTPAC/ICBbIE TEHACHLIUH IMKTYIOT
HEOOXOIMMOCTh IIEPEecCMOTpa KIIIOUEeBBIX OM3HEC-(QYHKIMI M IOWCKAa HOBBIX CIOCOOOB peajM3alMy OHM3Hec-CTpaTeruii Ha
JMHAMMYHOM M M3MEHYMBOM DpbIHKE. B Onmkaiiive roapl KiIO4eBbIM (AKTOPOM I AOCTHXKEHUS ycrnexa B HedTerasoBoi
OTpaciy, He3aBUCUMO OT pa3Mepa KOMIIAaHHU U OXBaTa PbIHKA, CTaHET U(pPOBOE NPeoOdpa3oBaHUEe KIFOYEBbIX OM3HEC-IPOLIECCOB.

KiroueBble cioBa: nudpoas Ttpancdopmaims, LU(POBbIC TEXHOIOIMH, HHTCIUICKTYAJIbHbIC CKBAKHUHBI, HWHTEIUICK-
TyaJIbHbIE MECTOPOKICHHUS, OS3IIFOIHBIC TEXHOIOTHH SKCILUTyaTallui MECTOPOXKIACHUH.
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YBakaemblie aBTOPbI HAY4YHbIX :KypHaioB HAH PK!

IIpesuniuymom HAH PK npunaro pemieHue, B 1UEISIX [OBBIIICHUS
MEXIYHApOJHOIO PEUTHHTA aKaJeMUYECKUX H3AaHUM, OOBEAMHHUTH CIEAYIOIIHNEe
3 )xypHana, HaunHas ¢ Ne 5 (ceHTs0pb-0KTA0ph), 2020 T., ¢ BBICOKOPEHTUHTOBBIMU
xypuaiamu HAH PK, Bxogsmmmu B MmexayHapoanbie 6a3sl Scopus, WoS u ap.:

1. «3BecTuss HAH PK. Cepusi 6Mo10ru4ecKux ¥ MeIMIUHCKUX HAYK))
o0BeauHUTH ¢ )xypHaIoM «Jlokmaast HAH PKy;

2. «3Bectust HAH PK. Cepus arpapubix Hayk» — «{oknaast HAH PKy;

3. «M3BecTust HAH PK. Cepust 00111ecCTBEHHBIX H TYMAHUTAPHBIX HAYK» —
¢ xypHanom «Bectnuk HAH PK».

Cratbu, KoTopble nmyonukoBasinch B xypHanax «M3Bectus HAH PK. Cepus
ouonornyeckux u meauuuHckux Hayk» u «M3ectuss HAH PK. Cepus arpaphbix
HayK», BOpeab OyayT myosnnkoBathbes B xxypHaie «lokaaast HAH PK», a cratby,
nyonmkyemble B kypHaie «M3Bectus HAH PK. Cepus oOuiecTBeHHBIX H
ryMaHHUTapHbIX HAyK», — B )kKypHalie «Becthuk HAH PK».

[Ipu nogade craTteil MpocUM yKa3blBaTh HAa3BaHUE KypHAJIa U OTPACIb HAYKH,
COTJIACHO MPEACTABICHHOTO MEPEYHs (CM. HUKE) B JAHHOM KypHAJIe:

I. Hayunsii xypHan «Bectnuk HAH PK» mnocesimieH uccnenoBaHusiM (yHIaMEHTaIbHOW HayKH
(ryMaHUTapHBIE U €CTECTBEHHEIE):

PeﬂaKHI/IOHHaﬂ KOJUICTUS IPUHUMACT CTATbU IO CJICAYIOINUM OTPACISIM HAyKU:

1. l'ymaHuTapHple (IKOHOMHKA, IOPUCHIPYICHIMS, UCTOPHS M apXeOJIOTHUs, MOJUTOJIOTUS M COLHOJIOTHUS,
(unocodust, PUIOTOTHA, TIEIAaroruKa M IICUXOJIOTHS, TUTEPATyPOBEICHHIE, HCKYCCTBOBEICHUE)

2. EcrecTBeHHbIe (acTpOHOMHUSA, (HU3UKA, XUMHS, OHOJIOTHS, Teorpadus U TeXHUIecKne Hayku). [Tpumepst
TEeXHHYECKHX HAayK: KOCMOHAaBTHKa, KOPaOJIeCTPOCHHE, MAIIMHOCTPOCHUE, CHCTEMOTEXHHKA, 3JIEKTPOTEXHUKA,
3IEKTPOCBA3b, PAAUOAIEKTPOHHKA, SACPHAs SHEPreTHKA U T.1.

Appec canta «BectHuk HAH PK» — http://www.bulletin-science.kz/index.php/en/arhive

II. Hayunmsii xypran «Joxmaast HAH PK» mocesamen wnccieqoBaHusM B 007acTH  TOJTYYCHHUS
HaHOMAaTEPHAIOB, OMOTEXHOJIOTUH U SKOJIOTHH.

Pe,[[aKI_[I/IOHHaH KOJUIETHUS IPUHUMACT CTAThU I10 CICAYIOUIUM OTPAC/IAIM HAyKH:

1. ITonyyeHne HAHOMATEPUAJIOB B 00JIACTH €CTECTBEHHBIX HAYK, MEAUIMHBI U CEILCKOTO X03SHCTBA.
2. BHOTEXHOJIOTHS B 3eMJI€IE/MU, PACTEHUEBOICTBE U 300TEXHUKE.

3. O6was onosorusa U OMOTEXHOJIOTUS B MEAULIVHE.

4. DKoaorusl.

Anpec canta «oknagbl HAH PK» — http://reports-science.kz/index.php/en/archive

Kpome Ttoro, B xypnamax «W3sectus HAH PK. Cepus ¢wusuko-
maremarudeckas», «M3Bectus HAH PK. Cepus xumum M TEXHOJOTHMN» U
«M3Bectus HAH PK. Cepus reonornn v TEXHUYECKMX HAYK» TaKKE YKa3aHbI
OTpaciy HAayKH, IO KOTOpbIM OyAyT NpPUHUMATHCA HAyYHbIE CTaThbu MJIs
AKCIEPTU3BI U NaJIbHEHNIIEro OMyOIMKOBAHUS:

III. Hayunsrit xxypaan «A3Bectusi HAH PK. Cepusi puznko-MaTeMaTH4ecKash IMOCBSIIEH HCCICAOBAHIIM
B 00JTaCTH MaTeMaTHUKH, PU3UKH U HHYOPMAITIOHHON TEXHOJIOTHH.



Pe,[[aKI_[I/IOHHaH KOJUIETHUS IPUHUMACT CTAThU I10 CIEAYIOIIUM OTPAC/IIM HAyKH:

. Marematuxka.

. Uudopmaruxa.

. aTemiekTyanbHbIi aHAIN3 JaHHBIX M Paclio3HaBaHUE 00pPa3oB.
. MaTteMaTHYeCKoe MOJICTUPOBAHKE COITHAILHBIX K IKOHOMUYECKHUX MPOIECCOB.
. Mexanuka.

. MexaHuKa MalivH ¥ pOOOTOB.

. Teopus ynpaBiieHHsI 1 KOCMAYECKHE UCCIICIOBAHUS.

. ®uzuka.

. SlnepHas pusmka.

10. Teopetnueckas puzmka.

11. ActpoHomusl.

12. Monocdepa.
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Appec canta «UN3BecTna HAH PK. Cepus cpmusamko-maTtemaTnyeckasa» —
http://physics-mathematics.kz/index.php/en/archive

IV. Hayunsrii xypraan «3Bectuss HAH PK. Cepust XuMuUM M Te€XHOJIOTHID» MOCBSIIEH UCCIEIOBAHUAM B
00J1acT XMUMHH U TEXHOJIOTH HOBBIX MaTepPHAaJIOB.

PeﬂaKHI/IOHHaﬂ KOJUJICTU IPUHUMACT CTATBbU IO CJICAYIOIINUM OTPACISIM HAyKU:

. Opranmyeckas XUMHS.

. Heopranuueckas xumusi.

. BeicokOMOneKysIpHBIE COEANHEHUSI.

. ®usnueckas XuMus (KaTaau3, JIEKTPOXUMHUS).
. TexHomorus HOBBIX MaTepUAIIOB.

. TexHOIOTr sl OpraHN4YeCKHUX BEIIECTB.

. TexXHOJIOTrusI HEOPTaHMUECKUX BEIIECTB.

. TexHonoruss XMuMHYECKUX YAOOPECHUI.

. TexHONOrMs MOJTUMEPHBIX U CTPOUTENBHBIX MAaTEPUATIOB U CUIIUKATHL.
10. TexHoIOrUs MUIIEBBIX IPOTYKTOB.

11. ®apmaneBTHUECKass XUMUSL.
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Appec caiita «U3Bectus HAH PK. Cepusi xXumuu n TexHonormm» —

http://chemistry-technology.kz/index.php/en/arhiv

V. Hayunsiii xypaan «U3Bectusi HAH PK. Cepus reosorus M TeXHHYECKHX HAYK» TIOCBSIICH
UCCIIEJOBAaHMAM B 00JIACTH T'€OJIOTUH U TEXHMUYECKUX HAYK:

Pe}IaKLII/IOHHaﬂ KOJIJIETUs IMPUHUMACT CTATbH IO CJICAYIOIINUM OTPAC/IsIM HAyKU:

. 'eonorus.

. PernonanbHas reosorus.

. [lerponorus.

. l'eomorus vedtH 1 raza.

. 'eonorus u rese3uc pyaHbIX MECTOPOXKIEHUI.
. 'maporeosnorus.

. T'opHoe neo 1 reoMexaHuKa.

. @yHIaMeHTaIbHBIE TPOOIEMBI 00OTAICHUS MUHEPAIEHOTO CHIPHS.
. mxeHepHast reosiorusi.

10. T'eousuka u cericMoIorHsl.

11. Teorpadust.
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Appec cainta «M3Bectnsa HAH PK. Cepus reonormm n TexHM4eCKMX HayK» —
http://www.geolog-technical.kz/index.php/en/archive



