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IMPEJINUCJIOBHUE

MexnyHapoaHas KoH(EpEeHIMS TMPOBOIUTCS B pamkax HaruoHanbHA JOKTPUHBI
oOpazoBanus B Poccuiickoit ®@enepanun U sBISETCS HAYYHO-TPAKTUYECKUM MEPOIPUTHUSEM,
HapaBJICHHBIM Ha pPa3BUTHE MEXIYHAPOJHOTO COTPYJHUYECTBA B 00JACTH pPAIMOHATBHOTO
yIpaBieHUs MHUHEPAIbHO-CHIPLEBBIMU PECypcamMH, HCIOJIb30BAHMS TUCTAHIIMOHHBIX METOOB
MEXITYHApOJIHOTO B3aUMOJCHCTBUS B cdepe HayKM W OOpa3OBaHHUS, 3aIUTHI OKpPYKArOIIEH
Cpelpl, OLEHKH PUCKOB M YCTOMUMBOIO pa3BUTHUS KOMIAHUM MUHEPaIbHO-CHIPHEBOTIO
KOMILJIEKCA.

OpranmnzaropoM koHbpeperuun «MEET 2022y ssnsuics Cankt-IleTepOyprckuii ropHbIit
yausepcuteT (Poccuiickas ®enepauus), conaptHepamMu: MOHIONBCKUI TOCYAapCTBEHHBIN
YHUBEpPCUTET HaykK W TexHonorud (Yman-barop, Monronus), YHuUBEpCHUTET AJbHaXpeiH
(barman, Wpak), Kaparanauuckuii texuuueckuii yHuBepcuteT (Kasaxcran), Tamkukckwuii
rOCy/IapCTBEHHBI YHUBEPCUTET KOMMEpPLUUU B O0OJACTH MEXKIYyHApOJHBIX OTHOIICHUMN
(Tamxuxucran), benopycckuil HalMOHaNbHBINA TeXHUYEeCKUil yHuBepcureT (MuHck, bemnapycs),
MexyHapOAHbIII WHCTUTYT MPHUKIAAHOTO cuctemMHoro aHanusa (JlakceHOypr, ABcTpus),
NHCcTUTYT MOATOTOBKM KaapoB U MEXIAYHAPOAHOTO COTPYIHUYECTBA, BocTouHOa3MaTCKuit
TexHoJoruueckuit  ynuBepcuter (XaHoi, Bbernam), mpexncraBuTenu = OuzHeca - —
anMasono0siBarornas kommanus Catoca Ltd. (Jlyanna, Anrona).

Ha xondepenuun «MEET 2022» y4acTHUKM TpEACTABUIM  OHJIAMH-IOKJIA/bI,
OTpaKaroIlue pe3yJbTaThl HAYYHBIX HCCIICAOBAHHM, MoOcpeacTBoM cepBuca «Webinary,
u oOcynuinu HauOoliee BaKHBIE MPOOJIEMBI OTPACIM C BEAYIIUMHU JIKCIEPTaMU MHUHEPAIbHO-
CBIPbEBOT'0 KOMIUIEKCA U3 Pa3HBIX CTPaH.

OcHOBHBIE TEMbI O0CYKICHHUS:

1. DKOHOMHMYECKHE W COIMAIBHBIE TPOOJIEMbI COBPEMEHHOTO OHW3HEca W 0OIIecTBa
B IN1I00aJTbHOM SKOHOMUKE;

2. YCTOWYMBOE HSKOHOMHYECKOEC PAa3BUTHE MHUHEPAIHHO-CBIPHEBOTO  KOMILIEKCA
B NIOCTIaHIEMUHWHBIN TIEPUO/T;

3. Bormpock! cTparernueckoro ynpaBieHUs W TUIAHUPOBAHUS B KOMITAHUSX MUHEPAIBHO-
CBIPbEBOTO KOMILIEKCA;

4. CoBpeMEHHBIC BBI30BHI JHEPIETHUKU: HSKOHOMHUYECKOE PAa3BUTHE TEXHOJOTHI
YTIEBOJIOPOAHOMN YHEPTETUKH U BO3OOHOBISIEMON YHEPTETHKHY;

5. CtaHOBJICHHE UPKYISIPHON SKOHOMUKH B MUHEPATHHO-CHIPHEBOM KOMILJIEKCE;

6. Crparerndyeckoe MpOrHO3MPOBAHUE PA3BUTHSI HE(PTEra30BOro KOMITJIEKCA B APKTHKE;

7. DKOHOMHUKAa M MEHEPKMEHT B JIOOBIBAIOIIMX OTPACISAX: METOJbI, BBI3OBBI
Y NIEPCIEKTHUBBI.

B xondepenuun npussuim yuactue Oosiee 70 yyacTHUKOB, B TOM uymcie Ooiee 30-tu
YYaCTHUKOB BBICTYNHIIN C JOKJIAIaMH.



INTRODUCTION

International conference is held within the framework of the National Doctrine of
Education in the Russian Federation and is a scientific and practical event aimed at the
development of international cooperation in the field of rational management of mineral
resources, the use of remote methods of international cooperation in science and education,
environmental protection, risk assessment and sustainable development of mineral complex
companies.

Organizer of the conference "MEET 2022" was St. Petersburg Mining University
(Russian Federation), the partners: Mongolian State University of Science and Technology
(Ulan Bator, Mongolia), Alnahrain University (Baghdad, Iraq), Karaganda Technical University
(Kazakhstan), Tajik State University of Commerce in International Relations (Tajikistan),
Belarusian National Technical University (Minsk, Belarus), International Institute for Applied
Systems Analysis (Laxenburg, Austria), Institute of Advanced Studies of Mining and
Mineralogy (Russia).

At the conference "MEET 2022" participants presented online reports reflecting the
results of scientific research, through the service "Webinar", and discussed the most important
problems of the industry with leading experts of the mineral complex from different countries.

The main topics of discussion were:

1. Economic and social problems of modern business and society in the global economy;

2. Sustainable economic development of mineral resource complex in post-pandemic
period. 10;

3. Issues of strategic management and planning in mineral resource companies;

4. Modern Energy Challenges: Economic Development of Hydrocarbon Energy
Technology and Renewable Energy

5. Formation of a circular economy in the mineral resource complex;

6. Strategic forecasting of oil and gas complex development in the Arctic; 14;

7. Economics and management in the extractive industries: methods, challenges and
prospects.

More than 70 participants took part in the conference, including more than 30 participants
who made presentations.
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U NPeONoAHCeHbl  PeKOMEeHOayuu no  6bl00py  8eKMopa pasgumus 6 YCI08UAX MPAHCHOpMAyUYU  MUPO8Ol
IKOHOMUHECKOU CUCTeMbL.

Kntoueswie cnosa: pasgumue; 20pH0000bI18aAIOWAA NPOMBIUIEHHOCTIb, 3ANACHL MUHEPATLHOZO CbIPbs; 000bIUa
NONIE3HBIX UCKONACMDIX; PECYPCHYII NOMEHYUAT, CUCTNEMA KPUSUCO8; MPAHCHOPMAaYUs SKOHOMUKU

[lenbro  HACTOSILIErO MCCIEAOBAHUSA  SIBISETCS  BBIABICHME IIEPCIEKTHB  Pa3BUTHUSA
ropHOJIOOBIBAIOLIEH MpoMbIIUIEHHOCTH Poccuu B ycnoBUsSIX 0OOCTpEHHUST HPOTUBOCTOSHUS
Y CTOJIKHOBEHMS C 3amajHou uIuBWIM3anMed. MeronaMum HCClIeOBaHUS SBWINCH aHAJIM3
Y CUCTEMAaTHU3allusl pe3yJIbTaTOB, OINYOJIMKOBAHHBIX B OTKPBITBIX HCTOYHHMKAX I10 YPOBHIO
3allacoB M J00bIYM MHHEpaJBLHOTO ChIpbsi B Poccuu, a Takke HPOTHO3 pPa3BUTUS MHPOBOM
HSKOHOMUKH B YCIIOBUSX POTUBOCTOSIHUSI LINBUIIU3ALIUH.

['opHotoOBIBatOIIEE MPEIIPUATHE PACCMATPUBACTCS KaK OpraHU3allMOHHO-000CO0JIEHHBIN
XO3AUCTBYIOIUM CYOBEKT, 3aHUMAIOIIUICS Pa3BEIKOWM M JOOBIUEH TMOJIE3HBIX HCKOMAEMBIX,
a TaKke MX MepBUYHOU 00paboTkoi M moiydeHuem mnonydadpukaToB. KiroueBsiM (akTopamu
pPa3BUTHUSL TOPHOTO MPENNPHUATHS  SBISETCS MECTOPOXKACHHME IOJE3HBIX HCKONAEMBbIX,
oOnajaromiee pecypcHbIM HMOTEHIIMAJIOM: BBIPAKEHHBIM B CTOMMOCTH COBOKYIHBIM 00BEMOM
MIOJIE3HBIX HMCKOINAEMBbIX, KOTOPBIM MOYET ObITh W3BJIEYEH U3 HEJP JAAHHOTO MECTOPOKICHHS
C MCIOJIb30BaHUEM U3BECTHBIX U IIEPCIIEKTUBHBIX TEXHOJIOTUH.

CrouMOCTh TOJNBKO OLEHEHHBIX 3alacoB MHUHEpaJbHOro Chipbsi Poccunm (6e3 yuera
00I111epacpOCTPaHEHHBIX MOJIE3HBIX HCKOMAEMbIX) cocTaBiseT okoso 150 tpaH. pomn. CIIA. Oto
B 1,5 pasa mpesblaer ronosoir mupooii BBII. Oxono 84% pecypcHoro noreHumana Poccun
COCTAaBJISIET YIJIEBOJIOPOAHOE ChIphE (YToJib, Ta3 U HEPTh), a YPOBEHb UCIOIB30BAHUS 110 JTIOOOMY
BUJY MHHEpAJIBLHOrO ChbIpbsi He mpeBblmaer 1,6% B rox. Huskuil ypoBeHb HCHOIB30BaHUS
PECYPCHOrO MOTEHLIMANIA MPEIONpeeeH CIOKUBIINMCS OalaHCOM COLUATbHO-3KOHOMHYECKHUX
MHTEPECOB KOHKPETHBIX MPEANPHUITUN U OTpaciel, Ha (poHE HEYCTOMYMBOIO pa3BUTUS MUPOBOM
SKOHOMUKH. CoOBpeMeHHbII NOoTpeOuTenbCkuii (GopMar oOIIecTBa OCHOBaH Ha JIOKAIbHOU
ONTUMU3AIMN U HEU30EKHO MHUIMHMPYET CUCTEMY HKOHOMHUYECKUX KPU3HCOB C BO3pacTarolien
4acTOTON noBTOpeHuil. Takue KpU3MCHl SBISAIOTCA JUId 3amagHoi IMBHIM3ALUEN (B KOHIETIUH
XaHTUHITOHA) AJIEMEHTOM YNpaBJeHUs (pa3faeseHus) 1 KOHIEHTpaluY KanuTasa.

K 2022 rogy noTeHIMan HCIOJIb30BaHHUS 3KOHOMHYECKHUX KPHU3MCOB ObUI MCYEpIIaH, YTO
IPUBEJIO K OCTPOH (pa3e mpOTHBOCTOSIHUS 3anaHON IUBUIM3AIMKN OCTAIBHOMY MUpPY Ha (oHE
r7100aNbHOTO  HapacTaHWsd  KIMMaTHueckux  npobiem.  Ilpoucxoaur — KapauHajIbHas
TpaHcopmalys ycaoBUil pabOThl J0OBIBAIOIIMX NPEINPUSITHNA, KOTOpas B CTpaTeru4yecKou
NEPCIIEKTUBE MPUBEJET K KOPEHHOMY U3MEHEHHMIO MEXTYHAPOIHBIX PhIHKOB. Poccus nepexoaut
K MOOWJIM3AI[MOHHOM SKOHOMHKE, PECypchl KOTOpPOM COCPEIOTOYEHBI M HCIOJB3YIOTCA s
IIPOTUBOAEHUCTBUS YTPO3aM CYILIECTBOBAHUS CTPAHBI U ATHOCA KAK LEJIOCTHOW CUCTEMBI.

['opHonoOkIBatoIIee NpeANpUsTHE — ITO UHEPTHAsI CUCTEMa, OKa3aBIlascs B JUHAMHYHBIX
YCIOBHUAX BHEWIHEH cpenbl. XapakTepHbld HaOOp 3amad  JuIsl  POCCHIMCKONH  TOpHOU
MPOMBIIIJIEHHOCTH B 3TUX YCJIOBHUSAX:

— MakcuMu3anus — UCIOJNB30BaHUS  PECYpCHOTO  IMOTEHLUana  pa3pabaThIBaeMBbIX
MecTOpokIeHUH. KoppeKkTHpOBKa MOMOKEHUH 3KOJIOTMYHOCTH M OE30MaCHOCTH, ONTHUMHU3ALUSL
napaMeTpoB M TOpsAAKa OTPadOTKH MecTopoxaeHus. [loBblmieHne TIyOMHBI W KauecTBa
nepepadoTKU U 000TaleHUEe ChIPbS U TEXHOT€HHBIX OTXO0/I0B.
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— PaGota B yCIOBHAX pE3KOro M3MEHEHHUS PBIHKOB COBITa W IIETIOYEK MOCTaBOK,
IIEPEOCMBICICHUE LEHHOCTU JKCIOpPTa U €r0 CTPYKTYpBI, IEPEOPUEHTALUs MPOM3BOACTBA Ha
BHYTPEHHUH pBIHOK. (ObecreueHne HAASKHOCTH HAa OCHOBE COBEPIICHCTBOBAHHS CHUCTEM
TEXHUYECKOI'0 CepBUCA, UHPPACTPYKTYPBHI, IEMOYEK TOCTABOK.

— OrpaHuyeHue JIOCTYIHOCTH TIEPEIOBBIX MHUPOBBIX TEXHOJIOTUH, MNOTPeOHOCTh
B HAJIC)KHBIX M HEJOPOTHX PEIICHUSX, IPOBeIeHIE M(PPOBU3AIMN HA OCHOBE AJIbTEPHATHBHOTO
OTE€YECTBEHHOIO M  «JIPYKECTBEHHOrO» IporpamMmHoro obecnedenus. [loTpeOHOCTB
B CHEUAIINCTAX CO 3HAHUEM a3MaTCKUX PHIHKOB, 3KOHOMUKH U IPaBa.

Takum oOpa3om, pecypcHbIi IOTEHIMal MecTopoxaeHuil Poccum He sBisercs
OTPaHUYMBAIOUINM (PAKTOPOM JUIS Pa3BUTHUS JOOBIYM TMOJIE3HBIX MCKOMAEMBIX M MPEXKIIE BCEro —
TOIUIMBO-?)KOHOMHMUYECKUX pecypcoB. OTedyecTBeHHass TOpHOJOOBIBAIOLIAS POMBILIIIEHHOCTb
B Omkaiimme rojel OyAeT pa3BUBAaThCS B YCIOBUSX TpaHC(POpPMALUs MHUPOBOM CHCTEMBI
B PaMKax MOOMJIM3ALIMOHHON SKOHOMUKHU.

A.V. Kaplan
Professor, Doctor of Economics, FSAEIHE SUSU (NRU), Chelyabinsk, Russia

PROSPECTS FOR THE DEVELOPMENT OF THE MINING INDUSTRY OF RUSSIA
IN THE CONDITIONS OF THE COLLISION OF CIVILIZATIONS

The paper reveals the prospects for the development of the mining industry in Russia in the context of
aggravated confrontation and clashes with Western civilization. An estimate of the value of mineral reserves in
Russia, where hydrocarbons predominate, and the level of use for any type of reserves does not exceed 1.6% per
year, is made. It is concluded that the prospects for the development of the mining industry in Russia are determined
by the external environment and are dictated by the confrontation with Western civilization, which is at the peak of
world power. The leading limitations are determined, and recommendations are proposed for choosing the
development vector in the conditions of the transformation of the world economic system.

Keywords: development; mining industry; mineral reserves; mining; resource potential; system of crises;
economic transformation

The purpose of this study is to identify the prospects for the development of the mining
industry in Russia in the context of aggravated confrontation and clash with Western civilization.
The research methods were the analysis and systematization of the results published in open
sources on the level of reserves and production of mineral raw materials in Russia, as well as the
forecast of the development of the world economy in the context of the confrontation of
civilizations.

A mining enterprise is considered as an organizational-separate economic entity engaged in
the exploration and extraction of minerals, as well as their primary processing and production of
semi-finished products. The key factor in the development of a mining enterprise is a mineral
deposit that has a resource potential: the total volume of minerals expressed in value that can be
extracted from the depths of this deposit using known and promising technologies.

The value of only the estimated reserves of mineral raw materials in Russia (excluding
common minerals) is about 150 trillion. USD. This is 1.5 times the annual global GDP. About
84% of Russia's resource potential is hydrocarbon raw materials (coal, gas and oil), and the level
of use for any type of mineral raw materials does not exceed 1.6% per year. The low level of use
of the resource potential is predetermined by the existing balance of socio-economic interests of
specific enterprises and industries, against the background of the unstable development of the
world economy. The modern consumer format of society is based on local optimization and
inevitably initiates a system of economic crises with an increasing frequency of repetitions. Such
crises are for Western civilization (in Huntington's concept) an element of control (separation)
and concentration of capital.

By 2022, the potential of using economic crises was exhausted, which led to an acute phase
of confrontation between Western civilization and the rest of the world against the backdrop of
a global increase in climate problems. There is a radical transformation of the working
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conditions of extractive enterprises, which in the strategic future will lead to a fundamental
change in international markets. Russia is moving to a mobilization economy, whose resources
are concentrated and used to counter threats to the existence of the country and the ethnic group
as an integral system.

A mining enterprise is an inert system that finds itself in a dynamic environment. A typical
set of tasks for the Russian mining industry in these conditions:

— Maximizing the use of the resource potential of the fields under development. Adjustment
of environmental friendliness and safety provisions, optimization of parameters and procedure
for mining the deposit. Increasing the depth and quality of processing and enrichment of raw
materials and man-made waste

— Work in conditions of a sharp change in sales markets and supply chains, rethinking the
value of exports and its structure, reorienting production to the domestic market. Ensuring
reliability based on the improvement of technical service systems, infrastructure, supply chains.

— Limitation of the availability of advanced world technologies, the need for reliable and
inexpensive solutions, digitalization based on alternative domestic and «friendly» software. The
need for specialists with knowledge of Asian markets, economics and law.

Thus, the resource potential of Russian deposits is not a limiting factor for the development
of mining and, above all, fuel and economic resources. The domestic mining industry in the
coming years will develop in the conditions of the transformation of the world system within the
framework of the mobilization economy.

I0.H. Bacunvee

Hoyenm, k.2.n., Cankm-Ilemep6ypeckuii copnuwiti ynueepcumem, Canxkm-Ilemepoype, Poccus

COIMAJIBHBIE CETH KAK HCTOYHUK HTH®OPMAILIUU O ITPOEKTAX
YJABJIMBAHUA U 3BAXOPOHEHUSA YI'JIEKUCJIOI'O I'A3A

B pabome usznooicenvr pezynvmamoi uccredosanus naubonee nonyasapuvlx 6 Poccuiickoii ®edepayuu
COYUANbHBIX Ccemell KAk cpedcmea OOCMUIICEHUsE ONPeOeleHHO20 YPOGHsL 0OUeCMEEeHHOU 0C8e0OMAECHHOCMU
OMHOCUMENLHO NPOEKMO8 YIAGIUSAHUS, 3AXOPOHEHUS. U UCHONIb308ANUSL Y2NIeKUCL020 2a3d. Buiseneno, umo obvem
unpopmayuu no OAHHOMY 60NPOCY 8 COYUANLHBIX CemsixX HedocmamoueH. Janvl peKoMeHOayuu OMHOCUMENbHO
ROGbLUUEHUSL YPOBHSL 0OUWECMBEHHOU 0CBEOOMICHHOCIU RYmMeM paspabomru u npodeusicenus 6 paznuynvlx CMHU
unopmayuu o eadxchocmu crhudicenust konyenmpayuu CO, 6 ammocgepe, €20 yIaeIueaHus u UCNOIb306AHUS
6 PA3IUUHBIX YEIIsIX.

Kniouesvte cnosa: npoexm; coyuanvhvie cemu; yiasmueanue CO,; ynpagienue NpOeKmom; YCMoudusoe
pazsumue; ymuausayuss CO,; xpanenue CO,

B Hactosmee BpeMs 1100anbHON 11€IbI0 YETIOBEUECTBA SIBISETCS HEOMYIIEHUE MOBBIIIEHUS
cpenHelt Temmneparypbl atMocdepsl 6omee yem Ha 1,5-2°C B XXI B. [1]. Cuuraercs, uto 00JIbIIOMN
BKJIaJ B MpoOsieMy IJI00aNbHOIO MOTEIUIEHHS OCYLIECTBIISIOT BBIOPOCHI NMAPHUKOBBIX TIa3oB,
B yacTHOCTH COy. OHUM U3 MHCTPYMEHTOB CHHM>KEHUSI BHIOPOCOB MAPHUKOBBIX I'a30B CUHUTAETCS
pa3BUTHE TPOEKTOB ynaBiuBaHusg U 3axopoHeHus (CCS-mpoekTsl) aMOO yiaaBIUBaHU,
3axopoHeHus 1 ucnoib3oBanus (CCUS-mpoekTsl) yriaekucaoro raza. B mocieanue roasl Bo BceM
MUpE MPOEKTUPYIOTCS U BBOIATCS B dkcmuryaranuio CCS-u CCUS-npoektsl. JIunepom B n1aHHOM
HanpasiieHun sBisroTcest CIIIA. B Poccniickoit denepanny B HACTOSAIIEE BPEMSI TaKUE MPOEKTHI
OTCYTCTBYIOT JJa’K€ B CTaJIMU MPOEKTA, OJHAKO MCCIEAOBAHUS POCCUHCKHUX YUYEHBIX JIOKA3bIBAIOT
HAJIMYUE ONpE/CIEHHOr0 TIOTeHIMala B JaHHOW cdepe. B kadecTBe MEpCHEKTHBHBIX IS
UCTIONIb30BaHUs BBIIENAIOT B HacTosuiee Bpems HanpiM-ITyp-TazoBckuii pernon, OpeHOyprekyio
obnactb, Bomnro-Ypaibckyo HedrerazoByto mnpoBuHIMO [2]. BaxxHbIM ycloBHEM pa3BUTHS
CCUS-nipoexToB sBIIsieTcs UX OOIIECTBEHHOE OJ00pEHUE, YCIOBHEM YEro SIBJISETCS MOBBIIICHUE
YPOBHSI OOIIECTBEHHOW OCBEJOMIIEHHOCTH, 4YTO, B CBOIO OYepe/lb, HAXOMUTCS B TPIMOM
3aBUCHMOCTH OT YPOBHSI PACHpOCTpaHEeHUs MH(OpMAalMU O JaHHBIX HPOEKTaX B Pa3IUUHBIX
cpenctBax maccoBoil mHbopMaruu. [lomamistomniee OONBIIMHCTBO MOTPEOUTENEH Pa3TUIHBIX
MeJIMapecypcoB HCIOJIB3YIOT COLMAIBHBIE CETH B KauecTBE BAKHOIO I ce0s MCTOYHMKA
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uHpopmaru. Hanboree momynsipHBIME COITUATBHBIMU CETSIMH SIBIISUTCH HA MOMEHT MIPOBEACHUS
uccnenoBanus (pespans 2022 r.) Takue cetH, kak «Facebook»* (Ha maHHBIM MOMEHT 3amperieHa
B Poccun), «Instagram»* (Ha maHHBIH MOMEHT 3amperieHa B Poccum), «OXHOKIACCHUKNY,
«Vkontaktey.

Ilenpto MAHHOTO WCCIICJIOBAHMS  SIBISICTCS  BBISBJICHHE KOJHMYECTBA HWH(OpMAIIUU
O TEXHOJIOTHSIX 3aXBaTa U 3aXOPOHEHHUS YIJIEKHCIOrO rasa B YKa3aHHBIX BBIIIE COLIMAIBHBIX
cersax. B kauyecTBe 3a1ay mccieqoBaHUs OBUTH MOCTABJICHBI CIEAYIOLINE: aHAIN3 POCCHICKHUX
1 3apyOEKHBIX MCTOYHHKOB HAyYHOW JIMTEpaTyphl; BbISBICHHE HauOoyiee MOMyJspHbIX B PO
HMCTOYHUKOB WH(GOpPMAIIMU; OMpejelieHne Haumbosiee MOMYISpHbIX B PD conMambHBIX CETEl;
HCCe0BaHUE CONMAIBHBIX ceTedl Ha Hamumuue uHpopmammu o CCS- m CCUS-mpoekrtax;
00paboTKa MOJTYYEHHBIX TaHHBIX.

HccnenoBanne OCYyIIECTBISUIOCH IYTEM BBEACHUS PA3IUYHBIX ITOMCKOBBIX 3alpOCOB
B couanbHbIx ceTsix «Facebook»* (Ha manHbIii MOMeHT 3ampemieHa B Poccum), «Instagram»*
(Ha maHHBIA MOMEHT 3ampenieHa B Poccun), «OngHokinaccHukny», «Vkontaktey.

MeTogamMu MCCIIeIOBaHUS SIBIISUTNCH: BTOPUYHOE HMCCIICIOBAHUE MCTOYHUKOB MH(pOpManuu
[0 TeME MCCIIE0BaHMUs; aHaTN3 U 00paboTKa KOJIMYECTBEHHBIX JaHHbIX cpenctBamu MS Office;
KJIAaCCU(UKALNS U TPYIITUPOBKA JTAHHBIX.

B pesynbrare uccienoBaHus ObUIO BBISIBICHO, YTO COIMANbHBIE CETH COJAEPKAT Majoe
YHCIIO COOOIIECTB HA TEMY NMAPHUKOBBIX T'a30B, CHIDKEHUS KOHIEHTparuu U yrunusanuu COo,
SMUCCHH U 3aXBaTa yrieKuciaoro raza (Menee 20-Tu BO BCEX MCCIEAYEMBIX COIHAIBHBIX CETAX).
OpHako 1Mo MpUBEICHHBIM BBIIIE TEMaM HaleHO B COBOKYMHOCTH Oosiee 130-Tu BUIEOPOTUKOB.
Nndopmanus Ha tembl «CCS-texHonorum», «3axopoHenune COj» B HacTosllee BpeMs
B COIIMANIBHBIX CETAX OTCYTCTBYeT. Takke MOXHO KOHCTaTHPOBATh, YTO HEIOCTATOYHO
npenacrasieHa nHdopmanus no reme «yrunuzaius COo».

J1J1s TIOBBINICHUST YPOBHSI OOIIECTBEHHOW OCBEIOMIICHHOCTH U JIOCTHIKEHUST OOIIECTBEHHOTO
onoopenns BHenpenus CCUS-TexHoI0TMi Kak BO BceM MHUpe, Tak U B Poccuiickoit denepanuu,
HEOO0X0MMO yBEIHMYeHHEe 00BEMa COOTBETCTBYIOLIEH HMH(GOpMAIMM B CPEACTBAX MacCOBOU
uHpopmanud BOOOIIE, W B COLHMAIBHBIX CETSIX B YACTHOCTU. PexkomMeHayeTcs co3iaHue
Pa3IMYHBIX OOYYAIOIINX MAaTEePHAIIOB, COOOIIECTB B COIMAIBHBIX CETAX, HAYYHO-TIOMYJISPHBIX
(bUIHMOB, BUJICOPOIUKOB, TeNeNepeay Ui pa3InuHbIX KaTeropuil HaceIeHHs.

Cnucoxk aurepaTypsl

1. Kununa W.1O. NuHOBanmu B 60pbrbe ¢ riiodaibHbIM moterieHneM /| DKOHOMHYECKHUEe
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Y.N. Vasilev

Associate Professor, PhD in Economics, St. Petersburg Mining University, St. Petersburg, Russia

SOCIAL NETWORKS AS A SOURCE OF INFORMATION ABOUT CARBON
DIOXIDE CAPTURE AND STORAGE PROJECTS

The paper presents the results of a study of the most popular social networks in the Russian Federation as
a means of achieving a certain level of public awareness regarding carbon dioxide capture, storage and using
projects. It was revealed that the amount of information on this issue in social networks is insufficient.
Recommendations are given on raising the level of public awareness by developing and promoting information in
various media about the importance of reducing the concentration of CO, in the atmosphere, its capture and use for
various purposes.

Keywords: project; social media; carbon dioxide capture; project management; sustainable development;
carbon dioxide utilization; carbon dioxide storage
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Currently, the global goal of mankind is to prevent an increase in the average temperature of the
atmosphere by more than 2°C by 2050.[1]. It is believed that greenhouse gas emissions, in
particular CO,, make a big contribution to the problem of global warming. One of the tools for
reducing greenhouse gas emissions is the development of carbon dioxide capture and disposal
projects (CCS projects), or carbon dioxide capture, disposal and use (CCUS projects). In recent
years, CCS and CCUS projects have been designed and put into operation all over the world.
The leader in this direction is the United States. Currently, there are no such projects in the
Russian Federation, even at the project stage, but research by Russian scientists proves the
existence of a certain potential in this area. The Nadym-Pur-Taz region, the Orenburg Region,
the Volga-Ural oil and gas Province are currently singled out as promising for use [2]. An
important condition for the development of CCUS projects is their public approval, the condition
for which is to increase the level of public awareness, which, in turn, is directly dependent on the
level of dissemination of information about these projects in various media. The vast majority of
consumers of various media resources use social networks as an important source of information
for themselves. Instagram Facebook™* (currently banned in Russia), Instagram* (currently banned
in Russia), Odnoklassniki, Vkontakte were the most popular social networks at the time of the
study (February 2022).

The purpose of this study is to identify the amount of information about carbon dioxide
capture and burial technologies in the above-mentioned social networks. The objectives of
the study were the following: analysis of Russian and foreign sources of scientific literature;
identification of the most popular sources of information in the Russian Federation;
identification of the most popular social networks in the Russian Federation; research of
social networks for information about CCS and CCUS projects; processing of the data
obtained.

Instagram Facebook* (currently banned in Russia), Instagram™* (currently banned in Russia),
Odnoklassniki, Vkontakte, and other social media sites were used to conduct the research.

The research methods were: secondary research of information sources on the research
topic; analysis and processing of quantitative data by means of MS Office; classification and
grouping of data.

As a result of the study, it was revealed that social networks contain a small number of
communities on the topic of greenhouse gases, reducing the concentration and utilization of CO,,
emission and capture of carbon dioxide (less than 20 in all the studied social networks).
However, more than 130 videos have been found on the above topics in total. There is currently
no information on the topics "CCS technologies™, "CO, storage" in social networks. It can also
be stated that there is insufficient information on the topic "CO, utilization".

To increase the level of public awareness and achieve public approval of the introduction of
CCUS technologies both worldwide and in the Russian Federation, it is necessary to increase the
volume of relevant information in the media in general and in social networks in particular. It is
recommended to create various educational materials, communities in social networks, popular
science films, videos, TV shows for various categories of the population.
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A.B. Hogurkoe

Joyenm, k.3.1., Cankm-Ilemep6ypeckuii coprutii yHueepcumem, Cankm-Ilemepoype, Poccus

PA3BUTHUE NPOU3BOJICTBEHHOM CUCTEMBI KAK DJIEMEHT
MEHE/ZKMEHTA KOMITIAHUU: ITPOBJIEMbI U IEPCIIEKTUBbI

B pabome paccmompenuvt ocnogHbie MemoObl 6HeOpeHUs cucmem «Depertciuso2o npoussoocmeay (pa3eumus
npouszsoocmeennvix cucmem) 6 P®, ompadicenvl nHaubonee wacmo npumensemvle UHCHMPYMEHmMbl U 0SPAHUYEHU
6 ux npumenenuu. Ilpusedenvi ocnogHble noaOMHCUMENbHBIE IPpekmbl om NPAKMUHecKo20 NpuMeHeHus
UHCIMPYMEHMO8 pa36umus npousgoocmeennvix cucmem. Ilokazamno, umo npumenenue cucmem «0epextciusozo
npoussoocmsay 6 P® 6 nacmoswee spemsa HoCUm npakmudecku nogcemecmuuvlii xapaxmep. Paccmompenwt cayvau
«POpMANLHOC0Y» 6HEOPEHUS UHCTPYMEHMO8 «DepedtCIu6o20 Npou3eo0cmeady, Komopvle He CHocoOCmeym
DPeuteHuro 3aA61eHHbIX 3a0ay smux cucmem. IIpednosicenvt nymu paspeuieHus npoorem HU3Kou sghgexmusHocmu
NPUMEHEHUs CUCTeM «DepenrcIu8o2o NpouU3800Cmeay.

Knrouesvie cnoea: cucmemvl «6epexdciugoco npoussooCmeay, MEHEeONCMeHM, UHCMPYMEHMbl PA36umus
NpOU3BOOCMEEHHbIX — CUCMeEM;  IKOHOMuueckue dg@exmol;  dpppexmusnocmv;,  cneyuuxka  pemMOHMHBIX
npeonpuamuil; RPOeKmyl; NPEONONHCEHUs NO YIYHUEHUIO

B uccnenoBanuu paccMOTpPEHBI MONYJSPHBIE B Pa3HBIX OTPacisiX 3KOHOMUKU P®D meTonabl
Y UHCTPYMEHTBI «OEpEeXJIMBOTO MPOU3BOJCTBA» (Pa3BUTHS MPOU3BOJICTBEHHOM CHUCTEMBI) Kak
WHCTPYMEHT ONEPATHUBHOIO YIPABJICHUS MPEAIPUATUSAMHU, MPEANONIAraroleM pa3jieliecHue Bcel
NESATEIbHOCTH HPEINpPUITUS Ha TPU COCTABISAIOLIME: JEHUCTBUSA, CO3JAIOLIME LEHHOCTb s
3aKa3yMKa, He3Hauumas pabota u mnorepu. B 1aHHOW METOOONOTHMH, Kak MPaBUIIoO,
paccmarpuBaeTcsi 7 BHUAOB IOTEPb, YCTPAHEHUE KOTOPBIX C IOMOIIBI0 IMPAKTUYECKOTO
MIPUMEHEHHUS psia crielu(pUIecKuX UHCTPYMEHTOB, pa3paboTaHHbIX B 1950-e rosl nHKeHEpaMu
U YYEHBIMU SIIOHCKON Kopnopauuu «Tonoray.

llenpt0 AAaHHOTO WCCIENOBAHUS SBJSETCS BBIABICHHE OCOOCHHOCTEM M OrpaHUYeHUN
MPUMEHEHUSI JCSATEIBbHOCTH B OOJACTH Pa3BUTHS IMPOM3BOJCTBEHHBIX CHUCTEM B Pa3IMYHBIX
oTpaciax sKoHOMUKH P®. B pabore ObUIM MOCTaBIEHBI CIEAYIOIIME 3a/ladyd: OIpeAeTcHHe
aKTyaJIbHBIX HAIIPABJICHUN BHEIPEHUS CUCTEM «OEpEeXxIIMBOTO MPOU3BOJICTBA» B SKOHOMUKE,
a TaKk)ke OCHOBHBIX MPAKTHMUYECKUX HWHCTPYMEHTOB COKpAIIEHUS MOTEPh B OHM3HEC-MPOIEcCax;
BBISIBIICHUE BJIUSHUS PAa3BUTUS CHUCTEM «OEPEXKIMBOTO TIPOU3BOJICTBA» HA HSKOHOMHUKY
MpEANPUITHI, a TAK)KE OTPaHUYEHUN B IPUMEHEHUH JTAHHBIX CUCTEM B IIPOMBIIIJIEHHOCTH.

MeTtonamu uccie0BaHus SBUIUCH CUCTEMAaTU3AIUs PE3yJIbTaTOB UCCIEA0BAHUN B 00J1aCTH
VIOPABICHUS TPOMBIIUICHHBIMU MPEANPUATUSIMU, CPABHUTENbHBIA aHalu3, aHallu3 psIOB
JTUHAMUKH, KOPPEISAIIMOHHBINA aHATU3.

Pe3ynbrarhl aHanm3a BHEAPEHUS CHCTEM «OEpEKIMBOTO IMPOU3BOJCTBA» HA POCCHMCKHX
NPEANPUITHSIX TIOKA3bIBAIOT, YTO B psijie CIy4aeB JaHHAs METOJIOJIOTHSI TIO3BOJISIET
MpeloTBpalaTh MOTEHIHATFHO Hed((EKTHUBHbBIE WHBECTUIIMOHHBIE TPOEKTHI HA OCHOBE
peopranusanuu AeMCTBYIONMX OM3HEC-TIPOLIECCOB, B TOM UKcie (HOPMUPOBAHUS MEXK3aBOACKON
Koomepanuu. BMmecte ¢ TeM BIMSHUE CHCTEM «OEPEkKITMBOTO MPOU3BOJCTBA» HA IKOHOMHUKY
NPEANPUITHIT MOXET OBbITh HE3HAYUTEIIBHBIM B CBSI3M C OCOOCHHOCTSIMH IIEHOOOpa30BaHUS
1 (OPMHUPOBAHUSI CUCTEMBI 11eJIel PYKOBOJACTBA MPEATIPUSATHI.

B mnonarBepxkiaeHue ITaHHBIX CIOB PAacCMOTPEHBI CTATUCTUYECKHUE JIaHHBIE OJHOTO W3
OpeANpUITHIL CyIOPEMOHTa, B KOTOPOM TMPAKTHYECKH SKCHOHEHIIMAIBHO YBEIMYHUBAIOTCSA
MOKa3aTeIy, Kacarolluecs pa3BUTUS TPOU3BOJCTBEHHOM CHUCTEMBI (KOJIMYECTBO IIPOEKTOB
pa3BUTHUS  TMPOU3BOJACTBEHHOW  CHCTEMBI, TMPEMJIOKEHUNW 1O  yIAy4Y[HIeHHI0, OO0BEMBI
SKOHOMHUYECKHUX (PPEKTOB OT peanu3anui COOTBETCTBYIOIMIUX MPOEKTOB M JIp.), HO 3aMETHOTO
BIUSTHUSL HAa DKOHOMHUKY JNaHHOTO MPEANpPUATHS HE MPOUCXOAUT (BBIpyYKa U PEHTAOETHHOCTH
MPEeANpUATHS HECTaOWIbHBI, MPOU3BOAUTEIBHOCTh TpyAa IMEpCcOHaNa 3a MOCIEIHUE TOIbI
MEHSIETCSI MEJJICHHO).

[IpyunHOW JaHHOTO TIONOXKEHWS SBISAETCS 3aTpaTHBIM METOA II€eHOOOpa3oBaHUS Ha
MPOAYKIMIO TPEANpHUATHS (JAeWCTBYeT NPUHIUI «IUIAHOBOW pEHTaOeTbHOCTUY»), a TakKke
paccoriiacoBaHHOCTh  LI€JIEBBIX YCTAHOBOK TI'€HEPAJBbHOTO AUPEKTOPa, KOTOPBIM JOIKEH
OJTHOBPEMEHHO O00ecleunBaTh IIEJIEBOM YPOBEHb SKOHOMHUYECKHX J(PQPEKTOB OT MPOEKTOB
Pa3BUTHSL TPOU3BOJCTBEHHONW CHUCTEMBI (CHWKEHHUSI M3CP)KEK) MPU JOCTHXKCHUH ITUIAaHOBOTO
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YPOBHSI TPHUOBUIM: CHIDKEHHE 3aTpaT HEMOCPEICTBEHHO BEAET K CHIKEHHUIO (PU3MUYECKOTrO
o6bema npubeuH. B Bitore yacTh s5koHOMHUUYECKHX 3(DPEKTOB OT peaanu3aiiy IPOSKTOB Pa3BUTHUS
NPOM3BOJICTBEHHON CHCTEMBl OKa3bIBACTCS «IIPUAYMAHHOI», KIIOYEBBIE OM3HEC-TIPOIECCHI
OPENNpUATHS. B TMPOEKTaX «OepeKIMBOrO IMPOU3BOJACTBAa» HE PACCMATPUBAIOTCS, MPOIECCHI
YIYYIIEHUH JEUCTBYIOIIMX IIPOLIECCOB HA NPEANPUATHH HOCAT BO MHOIOM CIyYaWHBIN
xapaktep. [Ipu 3ToM 11aHOBBINA YpPOBEHb SKOHOMHUYECKHUX 3((EKTOB OT peaau3aluu MPOeKTOB
pa3BUTHS TIPOU3BOJCTBEHHBIX CHUCTEM HOCUT Cyry0O IHMPEKTUBHBIN XapakTep (HaBs3aHHBIN
KOPIIOPAaTUBHBIMU ~ CTPYKTypaMu), SIBJISIETCS TOJHOCTBIO OTOPBAHHBIM OT 3KOHOMHKH
HPEIITPUITHSL.

Jns  pasperieHuss yKa3aHHBIX MpoOJIeM B UCCIEJOBAHUM TMPEUIOKEHBI CIEIYIOIINEe
MEpONPHUATHS: pa3paboTKa MHCTPYMEHTOB MEHEIDKMEHTA, TMO3BOJIIIOIINX OOBEAMHUTH MEXITY
co00il OmepaTUBHBIM U CTPATETMYECKUil BHJIbI MEHEI)KMEHTAa Ha OCHOBE €IUHOW CHUCTEMbI
KOJIMYECTBEHHBIX  OLEHOYHBIX  II0Ka3aTeJei; IOCTENEHHbII  OTKa3 OT  3aTpPaTHOIo
[IEHOOOpa3oBaHHs Ha OCHOBE IMPEABAPUTENBHON MPEIPEMOHTHOM JUArHOCTHKU CY/OB,
IPUXOJAIIMX HA PEMOHT C YCTAHOBJIEHHEM «IIOTOJIKA 1IEH» HA OCYLIECTBIIEHUE PEMOHTA B3aMEH
«HOPMBI PEHTA0ETbHOCTH.

A.V. Novikov
Associate Professor, PhD in Economics, St. Petersburg Mining University, St. Petersburg, Russia

DEVELOPMENT OF THE PRODUCTION SYSTEM AS AN ELEMENT
OF THE COMPANY'S MANAGEMENT: PROBLEMS AND PROSPECTS

The paper considers the main methods of implementing "lean manufacturing” systems (development of
production systems) in the Russian Federation, reflects the most commonly used tools and limitations in their
application. The main positive effects from the practical application of tools for the development of production
systems are given. It is shown that the use of "lean manufacturing" systems in the Russian Federation is now almost
ubiquitous. The cases of "formal” implementation of "lean production” tools that do not contribute to solving the
stated tasks of these systems are considered. The ways of solving the problems of low efficiency of the use of “lean
production” systems are proposed.

Keywords: lean manufacturing; systems management; tools for the development of production systems;
economic effects; efficiency; specifics of repair enterprises; projects; suggestions for improvement (kaizens)

The study examines the methods and tools of "lean manufacturing” (development of the
production system) that are popular in various sectors of the Russian economy as a tool for
operational management of enterprises, involving the division of all enterprise activities into
three components: actions that create value for the customer, insignificant work and losses. In
this methodology, as a rule, 7 types of losses are considered, the elimination of which is through
the practical application of a number of specific tools developed in the 1950s by engineers and
scientists of the Japanese Toyota Corporation.

The purpose of this study is to identify the features and limitations of the application of
activities in the field of development of production systems in various sectors of the economy of
the Russian Federation. The following tasks were set in the work: to determine the current
directions of the introduction of "lean manufacturing” systems in the economy, as well as the
main practical tools for reducing losses in business processes; to identify the impact of the
development of "lean manufacturing” systems on the economy of enterprises, as well as
limitations in the use of these systems in industry.

The research methods were systematization of research results in the field of industrial
enterprise management, comparative analysis, analysis of dynamics series, correlation analysis.

The results of the analysis of the introduction of "lean manufacturing” systems at Russian
enterprises show that in some cases this methodology allows to prevent potentially inefficient
investment projects based on the reorganization of existing business processes, including the
formation of inter-factory cooperation. At the same time, the impact of “lean manufacturing”
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systems on the economy of enterprises may be insignificant due to the peculiarities of pricing
and the formation of a system of goals for the management of enterprises.

In support of these words, statistical data of one of the ship repair enterprises is considered,
in which indicators related to the development of the production system are practically
exponentially increasing (the number of projects for the development of the production system,
proposals for improvement, the volume of economic effects from the implementation of relevant
projects, etc.), but there is no noticeable impact on the economy of this enterprise (revenue and
profitability of the enterprise are unstable, staff productivity has been changing slowly in recent
years).

The reason for this provision is the cost-based method of pricing for the company's products
(the principle of "planned profitability" applies), as well as the inconsistency of the general
director's targets, which should simultaneously ensure the target level of economic effects from
production system development projects (cost reduction) when the planned profit level is reached:
cost reduction directly leads to a decrease in the physical volume of profit. As a result, part of the
economic effects from the implementation of projects for the development of the production
system turns out to be "invented", the key business processes of the enterprise are not considered in
"lean manufacturing” projects, the processes of improving existing processes at the enterprise are
largely random. At the same time, the planned level of economic effects from the implementation
of projects for the development of production systems is purely directive in nature (imposed by
corporate structures), is completely divorced from the economy of the enterprise.

To solve these problems, the following measures are proposed in the study: development of
management tools that allow combining operational and strategic types of management based on
a single system of quantitative evaluation indicators; gradual abandonment of cost pricing based
on preliminary pre-repair diagnostics of ships coming for repairs with the establishment of
a "price ceiling" for repairs instead of a "rate of return”.

O.A. Mapununa

Joyenm, k.a.1., Canxkm-Ilemepoypeckuii copuwiti ynugepcumem, Canxm-Ilemepoype, Poccus

HUPKYJISAPHBIE BU3SHEC-MO/JEJIN: OPTAHU3AIIMOHHO-YIIPABJIEHUECKHUM
WHCTPYMEHT YI'OJIbHBIX KOMITAHUI

B uccrneoosanuu npusedeno onucamue Keticog, CSpYNRUPOBAHHLIX NO MpeM HANPABIEHUIM, KOMOpble
6 HaubovbWel cmenenHu XapaKxmepusyiom cneyu@uxy npousso0CmeeHH020 npoyecca 20pHo000bI8aIOWUX KOMNAHUL
U 2apMOHUBUPYIOM C NPUHYUNAMU Kldccudeckux oOusznec-mooenen L[D. Paspabomana yxkpynuennas cxema
B8APUAHTNOG YUPKYIAPHBIX OU3HeC-MoOenel, a0anmupo8anHvix K YCI08UsIM y2oabHol ompacau. [Ipedcmaesnen ananus
NONYHUEHHbIX Pe3yIbmamos 6 6ude 0OO0CHOBAHUsL YCIOBUU HOpMUPOSAHUsT MOOeNell 8 PAMKAX COBPEMEHHbIX
OP2AHUBAYUOHHBIX CIPYKIMYP Y2OJIbHbIX KOMHAHULL, IKOHOMUYECKOU OYEHKU MOOEell.

Kniouesvle cnosa: yzonvhvle KOMNAHUU, YUPKYIAPHAS IKOHOMUKA; DPAYUOHATBHOE UCHONIb3068AHUE
V2ONIbHBIX PECYPCO8; KOMNILEKCHOE UCHOIb308ANHUE HEOD

WccnenoBanus B pamkax BcemupHoro skonomuueckoro @opyma (BO®-2015) noxazanu,
YTO MaclTaOHble MPOEKTHl LUPKYIIPHOH SKOHOMUKHM MOTYT MPUBECTH K 3HAUYUTEIBHBIM
M3MEHEHUAM B oOsiacTu OajlaHCa MEPBUYHBIX U BTOPUYHBIX PECYPCOB, ONPEAEIUTh (M3MEHUTD)
nanpHeimee passutue npeanpustuit MCK, B ToMm 4yMcie npHBECTH K Pa3IUYHBIM BHAAM
nuBepcuUKanuy npou3BoAcTBa. OJHAKO CIIOXKHBIM XapakTep MPOU3BOJICTBEHHBIX CTPYKTYP
U cienupuKa TPOAYKIMM KOMIAHUA MHHEpPAIbHO-CHIPREBOIO KOMIUIEKCA HE I03BOJISIOT
UMIUIEMEHTUPOBAaTh  OOLIENPUHATBIE LUPKYJISpHbIE Mojenu 0e3 ydera ocoOeHHocTel
OpraHU3aIMOHHO-TEXHOJIOIMYECKOT0 MpoIecca J0ObIUN MOJE3HBIX MCKONAEMbIX U >KU3HEHHOI'O
LMKJIa TPOAYKIIMK TOPHOTO MpOW3BOJACTBA. IIpu 3TOM OueBHIHO, YTO LUPKYJISApHBIE OU3HEC-
MOJIENIA SIBJIAIOTCS TMPAKTUYECKUM CIIOCOOOM peanu3anuy MpuHOUNoB 11D u ux BKIOYEHHE
B OM3HEC-TpoIlecChl TOPHOAO0OBIBAIOIINX KOMITAHUN MpUBENET K TPaHC(HOPMALMOHHOMY POCTY
KOMIIaHWH, B TOM 4YHCIE JIUBEpCU(UKALUN, HApPAIIMBAHUIO MPOM3BOJCTBEHHBIX IIETIOYEK,
O0OBEIMHEHNI0O B TPOU3BOJCTBEHHBIE KJIACTEPbl, YTO MOTPEOYeT CHUCTEMHOM OLIEHKH
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BO3MOXXHOCTEH TNPUMEHEHHs] LUPKYISAPHBIX OW3HEC-MOJAENEH ¢ y4eToM OTpacieBBIX
0COOCHHOCTEH NESATENPHOCTH YrONBHBIX W APYrUX TOPHBIX KOMNaHWd. B cBsizm ¢ dem
HEOOXOUMO Pa3BUTHE METOOJOTUYECKHX OCHOB IUPKYISPHOCTH U MPAKTUYECKUX METOJIOB
peanu3ayy MUPKYISPHBIX MOJICNICH C YUETOM CIeNU(UKU TOPHBIX KOMITAHHIA.

B pabore mpennpuHsATa MONBITKA CPOPMUPOBATH KOHIICNITYaJbHYI) CXEMY BapUaHTOB
UPKYJSIPHBIX ~ OM3HEC-MOJeNiell ¢ y4eToM CHelM(HUKH MPOU3BOJCTBEHHBIX  IICTIOYEK
YIIe100BIBAIOIINX, YJHEPTOYTOIBHBIX U METAJUTYPTUYSCKUX KOMITAHHMA, MO3BOJISIFOIINX CHU3HUTH
3aTparhl IMPOW3BOJACTBA, YBEIMYUTh ACCOPTUMEHT MPOAYKIUH, YIYUIIMTh IOKa3aTeln
YCTOHYMBOTO pa3BUTHS M OO0ECIEYUTh POCT CTOMMOCTH KOMIaHWHM. B wucciemoBaHuu
NPUMEHSUIMCh KAOMHETHBIC UCCIICOBAHUS, HAIPABJICHHBIC HA aHAIN3 COBPEMEHHOTO COCTOSHUS
po0sieMbl APGEKTUBHOCTH IUPKYISIPHBIX MOJENEH, CUCTEeMATHU3AINI0 NMPAKTHYECKOTO OTBITa
palMOHATILHOTO HCIIOJIb30BaHUSI PECYPCOB B TOPHOH IMPOMBINUICHHOCTH, TpaHCHOPMAIIHIO
0a30BBIX LUPKYISPHBIX MOJEICH B aJalnTUPOBAHHBIC IUPKYJISPHBIE OW3HEC-MOJETH IS
YCIIOBHI JCATEIBHOCTH YrOJIbHBIX KOMITAHUH.

Mopenu CTposITCS Ha MPHHIMITAX OIICHKH HampaBlIeHUH 3PPEKTUBHOTO U PAIlOHATHHOTO
UCIIOJI30BaHUSI PECYPCOB, yUeTa 3Tana TEXHOJOTHYECKOro Mpoliecca U MEXaHH3Ma pean3aiun
MPOEKTa B paMKax ropHou kommanuu. CoderaHue BapuaHTOB A(P(HEKTHBHOTO HCIOJIb30BAHUS
PECYpPCOB C YCIOBHSIMU 3Tala TEXHOJOTHUYECKOTO MPOIecca YrojdbHOW KOMIAHHH (OPMHPYIOT
MUPKYJISpHBIE OW3HEC-MOJAeNTU. BHenpeHue NHUPKYISAPHBIX OHW3HEC-MOCIEH TMpesroaraet
dopMupoBaHue crpareruii, kotopas sBiuserca (Qynkuuenr daktopoB 3ddexTUBHOrO
UCIIOJIb30BAaHUsSI PECYpCOB M YCIOBUH TEXHOJOTHMYECKOTO JTama, B TOM YHCIE JOOBIUH,
oOoraieHus, TIyOOKOH MepepaboTKU M MUCIOJIb30BaHUs, YTHIU3aUK 0TX010B. [IpemioxkenHast
KOHIENTYaTbHAsI CXeMa BapUAHTOB IUPKYJIIPHBIX OM3HEC-MOCNECH MOXKET ObITh HCITOJIb30BaHA
YrOJBHBIMU KOMITAHUSMHU JUISL  Pa3pabOTKH W pealu3aluyd KOPIOPAaTHUBHBIX CTpaTeruid
U JIOJITOCPOYHBIX TIAHOB pa3BUTHsA. [loydeHHBIC pe3ylbTaThl MOTYT OBITH HUCIOJIB30BAHBI TIPU
NPOBE/ICHUH JABHEHIITNX HCCICIOBAHUMN, CBA3aHHBIX C Pa3BUTHEM MEXaHH3MOB YCTOWYHBOTO
Pa3BUTHS MPEATNPUATHH YTrOJIBLHON OTPACIM B YCIOBHAX IUPKYISIPHOH SKOHOMHKH, B TOM YHUCIIE,
00OCHOBaHMU KPUTEPHUEB M METOIUKU I(PPEKTUBHOCTH MPUMEHEHUS IMPKYJISPHBIX OH3HEC-
MOJIEIICH.

O.A. Marinina
Associate Professor, PhD in Economics, St. Petersburg Mining University, St. Petersburg, Russia

CIRCULAR BUSINESS MODELS: ORGANIZATIONAL AND MANAGEMENT TOOL
OF COAL COMPANIES

The study describes the cases grouped in three areas, which to the greatest extent characterize the specifics of
the production process of mining companies and harmonize with the principles of classical business models of the
CE. An enlarged scheme of options for circular business models adapted to the conditions of the coal industry has
been developed. The analysis of the obtained results is presented in the form of substantiation of the conditions for
the formation of models within the framework of modern organizational structures of coal companies, economic
evaluation of models.

Keywords: coal companies; circular economy; rational use of coal resources; integrated use of subsoil

Research within the framework of the World Economic Forum (WEF-2015) proved that
large-scale projects of the circular economy can lead to significant changes in the balance of
primary and secondary resources, determine (change) the further development of MSC
enterprises, including lead to various types of diversification of production. However, the
complex nature of production structures and the specifics of the products of companies in the
mineral resource complex do not allow the implementation of generally accepted circular models
without taking into account the peculiarities of the organizational and technological process of
mining and the life cycle of mining products. At the same time, it is obvious that circular
business models are a practical way to implement the principles of digital economy and their
inclusion in the business processes of mining companies will lead to transformational growth of
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companies, including diversification, building up production chains, merging into production
clusters, which will require a systematic assessment of application opportunities. circular
business models, taking into account industry specifics of coal and other mining companies. In
this connection, it is necessary to develop the methodological foundations of circularity and
practical methods for implementing circular models, taking into account the specifics of mining
companies.

The paper attempts to form a conceptual scheme of options for circular business models,
taking into account the specifics of the production chains of coal mining, power and coal and
metallurgical companies, which allow to reduce production costs, increase the product range,
improve sustainable development indicators and ensure the growth of the company's value. The
study used desk research aimed at analyzing the current state of the problem of the effectiveness
of circular models, systematizing practical experience in the rational use of resources in the
mining industry, and transforming basic circular models into adapted circular business models
for the conditions of operation of coal companies.

The models are based on the principles of assessing the directions of efficient and rational
use of resources, taking into account the stage of the technological process and the mechanism
for implementing the project within the mining company. The combination of options for the
efficient use of resources with the conditions of the stage of the coal company's technological
process form circular business models. The introduction of circular business models involves the
formation of strategies, which is a function of the factors of efficient use of resources and the
conditions of the technological stage, including extraction, enrichment, deep processing and use,
waste disposal. The proposed conceptual scheme of options for circular business models can be
used by coal companies to develop and implement corporate strategies and long-term
development plans. The results obtained can be used in further research related to the
development of mechanisms for the sustainable development of coal industry enterprises in
a circular economy, including the substantiation of criteria and methods for the effectiveness of
the application of circular business models.

HA. Amunoel, X.H. Amunoé’

Y Mpogpeccop, 0.5.1n., Uucmumym sxonomuxu u mop2oenu Tadouukcko2o 20¢y0apcmeentozo
yHusepcumema kommepyuu, Xyoxcano, Pecnyonuxa Taoscukucman

2 Jloyenm, K.5.1., Cankm-Ilemepbypeckuii 20cy0apcmeeHHbLL IKOHOMUYECKUL YHUBEPCUMent,
Canxkm-Ilemepbype, Poccus

CAEPKUBAIOIIUE ®AKTOPBI PAZBUTUSA IPEAITPUHUMATEJIBCTBA
B PECITYBJIMKE TA/KUKUCTAH

B pabome eviserenvi axkmopsi, coepocusarowue pasgumue npeonpurHumamenscmea 6 Pecnybnuxe
Taooicuxucman. Ommeuenvbl CyujeCmeeHHblll YPOGeHb HAI0208020 OPEeMEHU U 6bICOKUE NPOYEHMHble CMABKU NO
Kpeoumam Kommepyeckux doankog. Ocoboe eHumanue yOeieHo ONPOCAM Ciab020 pazeumusi NPou3Bo00CMEeHHO20
npeonpuHuMamenvcmed. B Kkauecmee OCHOBHBIX NPUYUH CRONCUBWIENCS CUMYAyUU BblOENeHbl O0PO20BUIHA
OCHAWjeHUs NPeOnPUsMULL HOBbIMU MEXHOIOSUIMU, ONUMETbHOCMYb XO3AUCMBEHHO20 YUKIA, HECOB8EPUIEHCINE0
UHGPaAcmpyKkmypvl  npeOnpuUHUMAMenbCmed, HeOOCMAamKu 6 001acmu  HOO20MO6KU — KEATUDUYUPOBAHHBIX
UHIICEHEPHBIX U PADOYUX CHEYUATUCHIOS8, KOHKYPUPYIOWUTE UMROPI U M. O.

Knwouesvie cnoea: npeonpunumamenscmeo; wpuoudeckue auyda, UHOUBUOYATbHLIE NPEONPUHUMATNENU;
coepaicusaiowue  haxmopvl, HAI0208As HASPY3KA; OanKkosckue npoyeumoul, kpusas Jlaggepa; odosepue,
nPOU300CMEeHHOe NPEONPUHUMATMETbCNEO

AKTyaJbHOCTh MCCIIEIOBAHUS OIpeieNiaeTcs TeM, uTo B PecriyOsinke TapkMKUCTaH TIIaBHOM
npo6ieMoil B pyHKIIMOHHUPOBAHUU TMPEANPUHUMATENBCKUX CTPYKTYp SBISAIOTCS Oojiee HU3KUE
TEMIIbI pOCTa ACUCTBYIOIINX XO3IHCTBYIOLUINX CYOBEKTOB IO CPABHEHUIO C IUKBUIUPOBAHHBIMU .
B crpykTrype mnpeanpuHUMAaTeNbCKUX CYOBEKTOB HM3KUM OCTAa€TCs yIEIbHBIA  BeECh
IOPUINYECKUX JHIl. He3HauuTeabHBIM OCTAaETCsl KOJMYECTBO (DMIMATIOB M MPEICTABUTEIHCTB
WHOCTPAHHBIX IOPUAMYECKUX JHML. B pecnyOnuke oyeHb ciiabo pa3BUTO MPOU3BOJCTBEHHOE
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NPeIIPUHIMATEIBCTBO, OCOOCHHO B TOPHON MPOMBINUICHHOCTH. JTO HECMOTPS Ha TO, 4YTO
CTpaHa ABJISIETCA TOPHOIA.

[lenpto wuCcrenoBaHMs SBISCTCS BBIABICHHE (DAKTOPOB, CICPIKUBAIONIMX  Pa3BUTHE
npeanpuHuMarenscTBa B Pecryonmke Tamkukucran. B pabore ObUIM MOCTaBICHBI CIICTYIOIHE
3ajayd:  aHaJIM3  COBPEMEHHOTO  COCTOSHHMS M ONpelelieHHe  MpoOjieM  Pa3BUTHSA
NpEANPUHUMATENLCTBA; PACKPBITHE (DAKTOPOB, CIEPKHUBAIOIINX PA3BUTHE MPEANPHHAMATEIILCKON
JeSITeITbHOCTH.

Metoabl HcCieOBaHUSI OCHOBBIBAIOTCS HAa JIMAIIEKTUYECKOM IIOJXOJE, YTO ITO3BOJIMIIO
OXBaTUTh PA3HBIC ACMIEKTHI UCCIEAYEMOU MPOOIEMBI B €IMHCTBE U B3aMMOCBSI3U. VCTIONB3yIOTCS
METO/IbI S)KOHOMHUYECKOTO aHAJIN3a, CPABHEHHSI U aHAJIOTHH.

PesynbpTarel aHanm3a, MPOBEACHHOTO B JaHHOM WCCIICIOBAHHMH, TO3BOJIWIN PACKPHITh
GdakTophl, CHCPKUBAIONIUE pPAa3BUTHE MPEANPUHAMATEIBCTBA B cTpaHe. Mmeer wmecrto
CYIIECTBEHHOE HAJOroBoe Opemsi Ha NpPeANPHHUMATENBCTBO. B  pesynabTare 10CTaTOYHO
BBICOKOM OCTaeTCs JOJII TCHEBOW SKOHOMHUKHU. BbICOKash HaloroBasi Harpy3ka 0OOCHOBBIBACTCS
cpaBHeHuneM ¢ kpuBoit Jlapdepa. OG0CHOBBIBAETCS, YTO HATOTOBOE 3aKOHOAATEIBCTBO, a TAKKE
B3aMMOOTHOIIICHUE HAJOTOBBIX OPTraHOB W TNPEANPHUHUMATEIBLCKUX CYOBEKTOB HYXIAIOTCS
B COBEPIIICHCTBOBAHUH.

B pecnyOnuke HaOMI0OIAIOTCS BBICOKHE TPOIICHTHBIC CTABKU MO KPEIUTAM KOMMEPYECKHX
OankoB juisi OusHeca. CraBka pepUHAHCHPOBAHUS HAIMOHAIBLHOTO OaHKa W TPOLEHTHI IO
KpeIuTaM KOMMEpPYECKMX OaHKOB 3HAUUTEIBHO NPEBBINIAIOT AHAJIOTMYHBIC I1OKa3aTeln
B ctpanax CHI'. B mocieqaue rogpsl 0aHKPOTCTBO W JIMKBUIANMS Ps/la KOMMEPUYECKHX OaHKOB
3HAYUTEIBHO CHU3WIIO JIOBEPHE MPEANPUHUMATEIBCKUX CTPYKTYP U HACEJICHHS K OAHKOBCKOMY
CEKTOPY peciyOIuKH.

OCHOBHBIMU TPUYMHAMHU CIa00OTO PA3BUTHUSL MPOU3BOJCTBEHHOTO MpEANPUHUMATEIHCTBA
HapSITy C BBIICTICPEUNCICHHBIME (PAKTOPAMU SBJISIFOTCS JOPOTOBU3HA OCHAIICHHS PEATIPUATHI
HOBBIMHM TEXHOJOTMSIMA W HU3KHHA YPOBCHb IH(POBH3AIMUA TEXHOJIOTUYECKUX IPOIIECCOB,
JUTHTEITLHOCTh TIPOM3BOICTBEHHOTO IHKJIA, H3HOMICHHOCTh M HEXBaTKa 000PYIOBAHMUS, BHICOKAS
CTOUMOCTh CPEJCTB MPOM3BOJACTBA U T. 1. KOHKYpHUPYIOIIHMI UMIIOPT 3aHUMAET HE TOCIeTHEe
MECTO.

B ctpane wuHdpacTpykTypa NpeanpUHUMATENbCTBA OCTAETCS HEIOCTaTOYHO Pa3BHUTOM.
Takxe cleayeT BBUICIUTh HU3KHA YPOBEHb BHEIPEHHS TEPEIOBOTO 3apyOeKHOTO OIbITa,
HEJOCTaTKW B OOJIAaCTH TMOATOTOBKH KaJApOB JUIsi OM3HEca, OCOOEHHO KBalU(UIIMPOBAHHBIX
NT-criennaircToB, MHXCHEPHBIX M Pab0vMX CIEIHATUCTOB, HEAOCTATOYHBIA YPOBEHH BKJIaJIa
HAyKH B Pa3BUTHE MPEANPUHUMATEIHCKOMN 1eATeTbHOCTH.

[ToxBOAS UTOTH, MOKHO OTMETHUTB, YTO YCTPAHEHHUE BBIIICIICPEUUCIICHHBIX CACPKHUBAIOIITIX
(bakTOpOB ABISAETCSI OCHOBOM JJIs JAIbHEUIIIET0 pa3BUTHS MIPEANPUHIMATENHCTBA B PecriyOnuke.

I.A. Aminov!, Kh. 1. Aminov?

! Professor, Doctor of Economics, Institute of Economy and Trade of Tajik State University

of Commerce in Khujand, Khujand, Tajikistan

Z Associate Professor, PhD in Economics, St. Petersburg State University of Economics, St. Petersburg, Russia

RESTRAINING FACTORS OF ENTREPRENEURSHIP DEVELOPMENT
IN THE REPUBLIC OF TAJIKISTAN

The paper identifies factors that restraining the development of entrepreneurship in the Republic of Tajikistan.
A significant tax burden and high loan interest rates of commercial banks are noted. Particular attention is paid to
the slow development of industrial entrepreneurship. The main reasons of this situation are the high cost of
equipping enterprises with new technologies, the duration of the economic cycle, the imperfect infrastructure of
entrepreneurship, the shortcomings in the training of qualified engineers and workers, the competing imports, etc.

Keywords: entrepreneurship; legal entities; individual entrepreneurs; deterrents; tax burden; bank interest;
Laffer curve; trust; industrial entrepreneurship
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The relevance of the study is determined by the fact that in the Republic of Tajikistan, the
main problem in the functioning of entrepreneurial structures is the lower growth rate of existing
business entities in comparison with the liquidated. The share of legal entities in the structure of
entrepreneurial entities remains low. The number of branches and representative of foreign legal
entities remains insignificant. The republic has a significantly underdeveloped industrial
enterprises, especially in the mining industry. Even though it is the mountainous country.

The purpose of the study is to identify the restraining factors of entrepreneurship
development in the Republic of Tajikistan. Objectives of the study: analysis of the current state
and definition of problems of entrepreneurship development; disclosure of the factors that
restraining the development of entrepreneurial activity.

The methods of research are based on a dialectical approach, which allowed to cover
different aspects of the problem under study in unity and interrelation. The methods of economic
analysis, comparison, and analogy are used.

The results of the analysis carried out in this study disclose the factors restraining the
development of entrepreneurship in the country. There is a significant tax burden on
entrepreneurship. As a result, the share of shadow economy remains rather high. The high tax
burden is justified by comparison with the Laffer curve. It is substantiated that tax legislation and
the relationship between tax authorities and business entities, needs to be significantly improved.

High loan interest rates of commercial banks for business are observed in the country. The
refinancing rates of the national bank and loan interest rates of commercial banks of the republic
significantly exceed similar indicators in the CIS countries. In recent years bankruptcy and
liquidation of several commercial banks notable reduced the confidence of business structures
and the population in the banking sector of the republic.

Along with the above-mentioned factors, the main reasons of the slow development of
industrial entrepreneurship are the high cost of equipping enterprises with new technologies and
the low level of digitalization of technological processes, the duration of the production cycle,
the wear and lack of equipment, the high cost of production tools, etc. Competing imports are not
the least of these.

The country's entrepreneurial infrastructure remains underdeveloped. We should also
highlight the low level of implementation of global best practices, the shortcomings in the field
of training for business, especially qualified IT specialists, engineers and workers, the
insufficient level of contribution of science in the development of entrepreneurial activity.

In summary, it should be noted that the elimination of the above-mentioned barriers will
contribute to the further development of entrepreneurship in the republic.

B.A. Hmeﬁcxuﬁl, A.C. Bacunves®
! Toyenm, k.m.n., Cankm-Ilemep6ypeckuii 2opnviii ynusepcumem, Canxkm-Ilemep6ype, Poccus
2Acnupahtm, Canxm-Ilemepoypeckuii eopuviii ynusepcumem, Canxm-Ilemep6bype, Poccus

KOPPEJISIIUAA ITAPAMETPOB IIPH BYPEHUH B3PbIBHBIX CKBA’KHH B
KOHTEKCTE ODKOHOMUMWYECKOHU OIITUMUM3ALINHN

B pabome obcyscoaromess npobremvl ucnoawvzoganus mexuonoeuu MWD 0ns  oyemku CcmMpyKmypHwix
HeOOHOPOOHOCHEN MACCUBA 2OPHBIX NOPOO U BbISIGIEHUS HAUOOLee 3HAYUMbIX NAPAMEMPOS OISl UCHONIb308ANHUS 8
Kauecmee 8XOOHbIX OAHHbIX NPU €20 ONUCAHUU UL AHAIU3E 8 NPOYEcce 83PbleH020 OYpeHusi CKeadicut. Bvioenenvl
OCHOBHbIE 3A8UCUMbLE U HE3ABUCUMbLE NAPAMEMPBL, GIUSIOWUE HA NPOYECC UHMEPNPEemayuu OAHHbIX.

Knrouesvie cnosa: Measurement While Drilling; MWD, napamempsr  6ypenus; ceoticmea nopoobi,
onmumuzayus

[lenpr0 JaHHOTO WCCIIEIOBAHUS SIBIISCTCS BBISBIICHHE HAa OCHOBE 00paboTku nanueix MWD
KOPPEJSIUN OCHOBHBIX MapameTpoB Oypenwus. [IpaBunbHBIN BBIOOp MapaMeTpoB, SIBISTFOIIUXCS
OCHOBOM W BXOJIOM JIJIs CJIEAYIOIIUX JTAroB 0OpaOOTKM JaHHBIX B Ienouke «mgaHaeie MWD-
(U3UKO-MEXaHUUYECKHUE CBOMCTBA TOPHBIX MOPOJA U CTPYKTypa — MapaMmeTpbl OYpPOB3PHIBHBIX
paboT», TODKEH o0ecredYnBaThCS HE3aBUCUMO OT pPEXKHMa OypeHUs M PEaKIUH CHUCTEMBI
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yIpaBJICHUS! U OCHOBBIBATHCS HA PEAKLMU CUCTEMbI OYpeHHUS B 3aBHCHUMOCTU OT M3MEHEHUS
CTPYKTYp TOPHBIX MOPOJI.

Meton aHanu3a KOpPENSLMOHHBIX MAaTpPUIl I10Ka3bIBa€T, YTO B HACTOSALIMNA MOMEHT
HEBO3MOKHO HCIOJIb30BaTh YHHUBEPCAIbHBIH aBTOMATHMUYECKUN aIroputM 0OpabOTKH, aHaIHM3a
Y KOppessinuu u3MepsieMbix cucteMod MWD napameTpoB B 3aBUCUMOCTH OT BXOJHBIX JTAHHBIX:
TOPHO-T€OJOrMYECKUX YCIOBUHM, THIA U pexuma paboTel. OypoBoro obopyaoBanus. B cBszu
C 3TUM YCIIOKHSETCS MpoLecc 00pabOTKH OONBIINX 00BEMOB JaHHBIX MPHU MEPEXO0JIe OT OJHUX
YCIOBUHM K IPYTUM, TaK Kak aHajau3 U oOpaboTKa JaHHBIX HEOOXOIMMO MPOBOAMUTH MOBTOPHO
C yueToM BIMsSHUSA OypoBoil cucTeMbl. [IOCKONBKY B CYHIECTBYIONIMX METOJIaX 00paboTKu
u a”Hanu3a JaHHbiX MWD B 0CHOBHOM HCIIOJIB3YIOTCS CPEJICTBA CTATUCTUYECKOIO aHAIN3a, YTO
UCKJIIOYAeT aBTOMATHUYECKYI0 OOpabOTKYy MaHHBIX NpPU HM3MEHEHHH TOPHO-TEOJOTHYECKUX
U TEXHUYECKUX YCIIOBUH, TO MPU W3MEHEHUU STHX YCIOBUH, HAIpUMEp, U3MEHEHUU PEXHUMa
paboTbl OypoBOH MamIMHBI, JaXe B Mpelnenax OJHOro OJoKa, BO3HHUKAET HEOOXOAMMOCTb
MOBTOPHOW 0OpabOTKM JaHHBIX, T.€. ONpeAeNiCHHE 3aBUCHUMBIX M HE3aBHCHMBIX IapaMeTpoOB
CUCTEMBI, BBIBIEHHME HauOoJiee 3HAYMMBIX [ApaAaMETPOB B 3aBUCUMOCTH OT CBOMCTB IIOpOL,
OIICHKAa CTENEHU WX BIUSHUA U T. 1. BpIOOp BXOIHBIX MapaMeTpoB M3 BCEro Habopa JaHHBIX
ABJIIETCS CIIOKHOM 3aJadeld, Tak Kak s KaXJoro OypoBOro CTaHKa M peKuMa OypeHHs] OH
MOJKET OBITh pa3HbBIM.

3a cyeT onepaTuBHOM OLIEHKH XapaKTEPUCTUK MAaCCHUBA MOYKHO B KpaTyaillline CpOKM BHECTU
COOTBETCTBYIOIIME HM3MEHEHUs, YTOObI IMOJYYUTh HKOHOMHUIO 3aTpaT Ha B3pBIBHBIE PaOOTHI
Y ONITUMU3HUPOBATH JIPOOJIEHHUE.

Hayunsie uccrnenoBanusi «Pa3zpaboTka MeToJa MPOTrHO3UPOBaHUS APOOICHHS B30PBAHHBIX
TOpPHBIX TOpOA Ha ocHoBe naHHbix Measurement While Drilling (MWD) u mammmHHOTO
o0OydeHus» BBIONHAIOTCA NpH (puHaHCOBOM moanepx ke «CoBera mo rpantam npu llpesunente
Poccniickoit @epepanuu 10 TOCYIAPCTBEHHOW MOMIEPKKE MOJOJBIX POCCHUHCKMX YYEHBIX
U TOCYJJapCTBEHHON TOJJEpKKE BeOyIIUX HaydyHbIX MKoa Poccuiickoit ®@eneparum»
(MK-3770.2021.4).

V.A. Isheyskiy*, A.S. Vasilev?
! Associate professor, PhD in Technical Sciences, St. Petersburg Mining University, St. Petersburg, Russia
2 postgraduate student, St. Petersburg Mining University, St. Petersburg, Russia

PARAMETERS CORRELATION IN THE PROCESS OF BLASTING BOREHOLE
DRILLING IN CONTEXT OF ECONOMIC OPTIMIZATION

The paper discusses the problems of using MWD technology to assess the structural inhomogeneities of a rock
mass and identify the most significant parameters for use as input data in its description or analysis in the process
of blast drilling. The main dependent and independent parameters that affect the process of data interpretation are
identified.

Knroueswie crosa: Measurement While Drilling; MWD; drilling parameters; rock properties, optimization

The purpose of this study is to reveal the main parameters of the MWD correlation data
processing. The correct choice of parameters, which are the basis and input for the next stages of
data processing in the chain "MWD data — physical and mechanical properties of rocks and
structure — parameters of drilling operations”, should be ensured independently of the drilling
mode and the reaction of the control system and be based on the reaction of the drilling system in
depending on changes in structural rocks.

Method of the analysis of the correlation matrices shows that at the moment it is
impossible to use the universal automatic algorithm for processing, analysis and correlation of
the parameters measured by the MWD system, depending on the input data: mining and
geological conditions, type and operating mode of drilling equipment. In this regard, the
process of processing large volumes of data in the transition from some conditions to another
is complicated, since analysis and processing of data must be carried out again taking into
account the influence of the drilling system. Since the existing methods of processing and
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analyzing MWD data mainly use the tools of statistical analysis that eliminates automatic data
processing when changing mining and geological and technical conditions, when changing
these conditions, for example, changing the operating mode of the brown machine, even within
the same deposit, arises. The need to carry out data processing again, i.e. determine the
dependent and independent parameters of the system, identify the most significant parameters
depending on the properties of breeds, evaluate the degree of their influence, etc. The choice of
input parameters from the entire set of data is a difficult task, since for each drilling machine
and drilling mode it can be different.

The introduction of the described technology allows you to get an economic effect in the field
of design solutions. Due to the operational assessment of the characteristics of the array, it is
possible to make appropriate changes in the shortest possible time in order to get savings in the
cost of blasting work and optimize fragmentation.

Scientific research "Development of a method for predicting the fragmentation of blasted
rocks based on measurement while drilling (MWD) data and machine learning” are carried out
with financial support from the "Council for Grants of the President of the Russian Federation
for State Support of Young Russian Scientists and for State Support of Leading Scientific
Schools of the Russian Federation" (MK-3770.2021.4).
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OIEHKA MUHEPAJIBHBIX PECYPCOB
B KOHTEKCTE YCTOMYUBOI'O PA3BUTHUSI

B pabome npeonoscen memoouueckuii nooxo0 K OyeHKe YeHHOCMU MUHEePAIbHO-Cbipbedblx akmueos (MCA),
C onpedenenueM ux 3HAUUMOCMU OJiL YCMOUYUBO20 pA3GUMUs, 6 Nepeyio oyepedb, CMpPAaH ¢ pPecypcHo-
opuenmuposantol sxonomuxou (PO3). Buisisnenvi docmouncmea u Heoocmamku 6azo6o0t modenu oyenku MCA.
Paspaboman ancopumm u nocmpoena OemepMunuposannas mooenv oyenku yeunocmu MCA ¢ yuemom
OONONIHUMENLHO BbISIGIEHHBIX PaKmopos, erusowux Ha yennocms MCA.

Kniouessle cnosa: ycmouiuugoe pazgumue; MUHEPAIbHO-ChIPbEGbIE AKMUBHL; OYEHKA YEHHOCMU; MOOelb OYEHKU

AKTYaJIbHOCTh TE€MbI HCCIIEJOBAaHUS ONPEIENAeTCs HEOJHO3HAYHBIM OTHOLIEHUEM K POJIU
MCP B counanbHO-?’KOHOMHUYECKOM DPAa3BUTUU CTPaH U MHUPOBOW XO34HCTBEHHOH CHUCTEMBI
B LIEJIOM, a TaKke HepoydeToM 3HauuMocTd MCP a1 ycTOMYMBOTO pa3BUTHUS CTPaH C peCypCHO-
OPUEHTUPOBAHHON 3KOHOMUKOM.

[lon ycToW4MBBIM MBI TIOHUMaeM TaKO€ pa3BUTHE, MPU KOTOPOM JOXOJbl HAIIMOHAJIHHOM
SKOHOMUKH, CBSI3aHHBIE C PaIllMOHATBHBIM 3()()EKTUBHBIM HCIIOIH30BAHUEM MUHEPAILHO-CHIPHEBBIX
U JIpyTuX HEBO30OHOBUMBIX pECypcoB, HEOOXOAMMBI M JOCTaTOYHBI Ui OOECHeueHHUs
HKOHOMHYECKOTO, COIMAJIBHOTO M JKOJIOTHYECKOTO OJaromoiydusi HBIHEIIHUX H  OyIyImX
MOKOJIEHUH IIyTeM MHCTUTYLIMOHAIBHOTO PEryJUpOBAaHUS BOCIIPOU3BOJICTBA IPUPOTHOIO KaruTaia
Ha HallMOHAIBHOM, TEPPUTOPHATIBHBIX M OTPACIIEBBIX YPOBHSAX HA MHHOBALIMOHHOW OCHOBE.

L]env uccnedosanuss — IOCTPOSHUE MOJIETH OLIEHKH MUHEPAIbHO-ChIPhEBBIX akTUBOB (MCA).

3aoauu uccnedosanus.

1. O6ocHOBaHME MeToIMYECKOTO 1oAX0Aa K orieHke MCA

2. Be16op 60a30B0it MOJICIIN U OIIPE/ICTICHUE €€ OTPAaHNYCHUH

3. [locTpoeHue aeTepMUHUPOBAHHOM MOIenu olleHkn MCA

Memoouka uccredosanusi CTpOUTCS Ha 0ObenMHEHHMH: Meropojoruu orneHku ENPV kak
COBPEMEHHOT0 MOJIX0]]a K MHBECTHIIMOHHOM OLIEHKE B 3apy0eHOU MpaKTUKe; 0a30BON MOJIEINH,
yTBepkAeHHON MeTtonukoit Munnpupoael Poccnn U1t OLIEHKH 3a11acoB MOJIE3HBIX UCKOMAEMBIX
(2020 r.) 1 uHCTpYMEHTapust GAaKTOPHOTO aHAIN3a IIEHHOCTH MUHEPATLHBIX aKTHBOB.

Obwvexm uccireoosarnus — MeToasl oneHku MCA.

DTarbl UCCIIEIOBAHUS

1. OGocHOBaHKE METOI0JIOTHYECKOTO 101X0/1a K olleHKe ieHHocTH MCA

2. Beibop MeTona OlleHKH

3. Ananu3 6a30Boif MOJIENTN 1 0OOCHOBAHHE €€ KOPPEKTUPOBOK

4. BoisiBnenue GpakTopoB, BIUAIOMNX HA eHHOCcTh MCA

5. [locTpoenue nerepmuHupoBaHHOM MoenH olleHku MCA

B pesynbrare nccnenoBaHus:

1. ChopmynupoBaH METOJMUYECKUI TMOAXOJ K OIEHKE LEHHOCTH MPeICTaBIISIONINMA
KOMIUIEKCHOE TPUMEHEHHE METOJIUK pPAa3HOro YpOBHS (MEXKIYHAPOIHBIX, HAIMOHAIBHBIX,
KOPHOPaTUBHBIX) U LEJIEH.

Ha nanmonansHoM ypoBHe MCA BKIIOYAIOT pa3BeJOYHbIE, MPOU3BOJACTBEHHbBIE U AKTHUBBI
pa3BUTHS.

2. BeIsBIICHBI JOCTOMHCTBA U HEOCTATKH 06a30Boi Moaenu orieHKu MCA.

3. Beizenensl mpononHUTENbHBIE (DAaKTOPHI, BIUSIONME Ha mMokazatenu neHHoctn MCA:
¢daktop uctomenuss MCA, cCHIKEHUE MOTEPh MOJIE3HOTO HCKOMAeMOro B He/lpaxX, KOMIUIEKCHOE
ucnosb3oBanne MuHepanbHbIX pecypcoB (KMMC) u mnepepaboTka TrOpHONPOMBIIUIEHHBIX
orxonoB (I'TIO), coumanbHas cTaBKa JUCKOHTHPOBAHUS, CPOK OTPabOTKH MECTOPOKICHUS
U TIOJTy4YEHUE SKOHOMUYECKON LIEHHOCTH OT €r0 SKCIUTyaTalluH.

4. ITocTpoeHa JeTepMUHHUPOBAaHHAs MOJEIb OLEHKH LEHHOCTH MHUHEPAIbHO-CHIPbEBBIX
aKTUBOB, YYUTHIBAIOIAs KaK BO3MOXXHOE CHHXKEHHE (OT CBEPXHOPMATHMBHBIX MOTEPh 3aracoB
B HeZlpax), Tak W yBenunyeHue IeHHOcTH MCA (3a cueT BOBJE€YEHHUS IMOTEPh B OTPaOOTKY
(B pe3ynbrare NPUMEHEHMS] HOBBIX TEXHOJOTHH), HCHOJB30BaHUS TOPHONPOMBIIIIEHHBIX
OTXOJI0B ¥ KOMIIJIEKCHOTO OCBOEHHSI MUHEPAJIbHO-CHIPHEBBIX PECYPCOB).
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ASSESSMENT OF MINERAL RESOURCES
IN THE CONTEXT OF SUSTAINABLE DEVELOPMENT

The paper proposes a methodical approach to assessing the value of mineral assets (ISA), with the
determination of their significance for sustainable development, primarily in countries with a resource-oriented
economy (ROE). The advantages and disadvantages of the basic model for estimating the ISA are revealed. An
algorithm has been developed and a deterministic model for estimating the value of ISA has been developed,
considering additionally identified factors that affect the value of ISA.

Keywords: sustainable development; mineral assets; valuation; valuation model

The relevance of the research topic is determined by the ambiguous attitude to the role of the
MSD in the socio-economic development of countries and the world economic system as
awhole, as well as the underestimation of the importance of the MSD for the sustainable
development of countries with a resource-oriented economy.

By sustainable we mean such development, in which the income of the national economy,
associated with the rational efficient use of mineral and other non-renewable resources, is
necessary and sufficient to ensure the economic, social and environmental well-being of current
and future generations through institutional regulation of the reproduction of natural capital on
the national, territorial and sectoral levels on an innovative basis.

The purpose of the study is to build a model for the evaluation of mineral assets (ISA).

Research objectives :

1. Substantiation of the methodological approach to the assessment of ISA

2. Choosing a base model and determining its limitations

3. Building a deterministic model for estimating ISA

Research methodology is built on a combination of: ENPV assessment methodology as
a modern approach to investment assessment in foreign practice; the base model approved by the
Methodology of the Ministry of Natural Resources of Russia for the assessment of mineral
reserves (2020) and tools for factor analysis of the value of mineral assets.

The object of the study is the methods of estimating the ISA.

Research stages:

1. Substantiation of the methodological approach to assessing the value of ISA

2. Choice of evaluation method

3. Analysis of the base model and justification of its adjustments

4. Identification of factors affecting the value of ISA

5. Building a deterministic model for estimating ISA

As a result of the study:

1. A methodical approach to value assessment has been formulated, which represents
a complex application of methods of different levels (international, national, corporate) and
goals.

At the national level, ISAs include exploration, production and development assets.

2. The advantages and disadvantages of the basic model for estimating the ISA are revealed.

3. Additional factors are identified that affect the value of the ISA: the factor of depletion of
the ISA, the reduction of losses of minerals in the subsoil, the integrated use of mineral resources
(KIMS) and the processing of mining waste (GPO), the social discount rate, the period of
development of the deposit and obtaining economic value from its operation.

4. A deterministic model for assessing the value of mineral assets has been built, taking
into account both a possible decrease (from excess losses of reserves in the bowels) and an
increase in the value of ISA (due to the involvement of losses in mining (as a result of the
use of new technologies), the use of mining waste and integrated development of mineral
resources).
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OCBOEHUE APKTUYECKO MUHEPAJIbHO-CBIPLEBOM BA3BI
B YCJIOBUAX YCTOMYUBOI'O PASBUTHSI,
SHEPTETUYECKOI'O IEPEXO/JIA U ESG-ITIOBECTKHA

B pabome npeonosiceno KonyenmyanivHoe GuoeHue GUSHUSL 2N00ATbHO20 IHEPIeMUUecKo20 nepexood,
ESG-nosecmku u xaumamuueckux 6bi30608 HA 603MONCHOCMU OCBOCHUS MUHEPATLHO-ChIPbEBOU basbl Apxmuxu,
chopmuposan HOBbLL NOOX00 K YCMOUYUSBOMY PA3GUMUIO PECYPCHO20 NOMEHYUANd pPecUuoHd, 000CHO8AHA
HeoOX00uMOCHs  a0anmayuy Cywecmeylowux nIAH08 U 20CYOAPCMEEHHbIX CMpAmeuti K HO8bIM MPEeHOAM
U MeHOeHYUsIM, BblsA6IIeHbl NePCNEKMUEHbIe HANPABNIEHUSL OCBOEHUs CINPAMESUYECKU BACHBIX 8U008 MUHEPATbHOZO
CoIpbsl, paspabomanvl NPAKMUYECKUEe PEKOMEHOAyuU, HANPAGIeHHble HA COBEPULEHCMBOBAHUE CYuecmaylouell
cucmembl CMpame2uiecko20 NAAHUPOBAHUs U NPOSHOUPOBAHUSL.

Kniouesvie cnoea: Apxmuueckuti pecuon, MUHEPATbHO-ChIpbesas 0aza; ycmouuugoe pazeumue;
ESG-nosecmra; mpenouot

B Hacrosmee BpeMs BO3MOXHOCTM OCBOCHMS MHUHEPAIBHO-CHIPHEBOIO IOTEHIMAIA
ApPKTUKH CTalli MHPOBBIM JHUCKYCCHOHHBIM BOIIPOCOM, 3aTParvBalOIIMM HE TOJBKO CTpaHbI,
BXOJAIIME B APKTUYECKUN COBET, HO M IPAKTUYECKU BCE MHUPOBBIE JepkaBbl. COBpeMEHHbIE
TPEHIBl TNOCTaBWIM IO YIrpo3y BEICHHUE IEATEIBHOCTH MHHEPAIbHO-CHIPHEBBIX KOMIIAHHMM
B pernoHe. Ilpm sTOM 111 Poccum HMaHHBIA DPETHOH SBISAETCA KIIOYEBBIM B Pa3sBUTUU
MUHEPAIBHO-CHIPHEBOI0 KOMIUIEKCA B YACTHOCTH, U SKOHOMUKH CTPAHbI B LIEJIOM.

B ycioBusix HOBBIX TPEHIOB M (DOPMHUPYIOUIMXCA TEHACHLUUN, MPEAONpeaesiouX
BBICOKYIO CTEIIEHb HEOIIPEIEICHHOCTH MaKPOOKPYKEHUS, IPUHATHE YIIPABIECHYECKUX PELICHUH,
CBSI3aHHBIX C BBISBJICHMEM HanmOoJee MEpPCHEKTUBHBIX HAIPABIEHUN OCBOEHHUS PECYpPCHOTrO
MOTEHI[Maja, HUBEJIIMPOBAaHUEM BO3HMKAIOIIUX Yrpo3 U BbIpabOTKON 3(p(eKTUBHBIX cTpareruit
TOCTIDKEHHUSI  YCTAaHABIMBAEMBIX IIETICBBIX  HMHIUKATOPOB  (00BEMBI  J0OBIYM, CTENECHb
MMIIOPTO3aBUCUMOCTH U IIp.) CTAHOBUTCS PUHIMITHAIBHO BaXKHBIM, U OJTHOBPEMEHHO CIIOKHBIM
aciektoM. CylecTBYIOIINE HAyYHO-METOJUYECKHE TOAXOAbl IOCTENEHHO TEPSIIOT CBOIO
aKTyaJbHOCTb BBUJy OTCYTCTBUS THOKOCTH U aJalTUBHOCTH K PEIIaeMbIM 33/1a4aM.

enp wuccienoBaHusi cOCTOUT B (OPMUPOBAHMM KOHIENTYAJIbHOIO BUJICHUS BIMSHUS
COBPEMEHHBIX TPEH/IOB Ha DPAa3BUTHE MHHEPAIbHO-CBIPhEBOM 0a3bl ApPKTHYECKOTO PpErhoHa
B YCJIIOBUSIX Pa3HOHANPABICHHBIX NPUOPUTETOB, OPUEHTHPOBAaHHBIX Kak Ha PECypCcHOE
obecriedyeHrne 1100ambHOrO 3HepreTuuyeckoro mnepexoga U ESG-moBecTky, Tak U Ha
HUBEIIMPOBAHNE OTPULATENBHBIX MOCIEACTBUNA TE€ONOJUTHYECKMX M MAaKpPOIKOHOMUYECKHX
napameTpoB. B pa0oTe mocraBiieHBl CIEYIOUIME 3aJauyd: aHaJU3 PErHOHAJIBHBIX CTpaTeruu
U IpOrpaMM, HCCIIEJOBaHUE HANpaBJIE€HUII OCBOEHHS MHUHEPaIbHO-CHIPEBOM 0a3bl, OlEHKa
BIIUSIHUSL COBPEMEHHBIX TPEHIOB Ha MCIOJIb30BAaHHE PECYPCHOTO MOTEHIHATIa ApPKTHYECKOTO
pervona u GopMHUPOBAHUE CLIEHAPHEB €r0 YCTONYMBOIO pa3BUTHUs. MeTo10JI0THS HCCIe10BaHus
BKJIIOYaeT B ce0si OOlIeHayuyHble METOJbl aHajiu3a, CHHTE3a, OO0OOLIEHMs, IEeKOMIIO3UIUH
(akTOpOB, 3JIEMEHTHI CTPATErMUECKOT0 aHAIN3a U TUIAHUPOBAHMSL.

B pamkax NpoBEIEHHOIO MCCIEIOBAHUS BBISBIEHO HECOOTBETCTBUE MEXIY peali3yeMbIMHU
CTpaTerusiMM, IIOCTPOCHHBIMM Ha OCHOBE NPHOPUTETOB INIEPEX0Ja K HHU3KOYIJIEPOJHOMY
Pa3BUTHUIO, U BO3HUKAIOIIMMH TEHACHUUAMHU (T€ONONIUTHUECKHE (PaKTOPhl, MAKPOIKOHOMUYECKHUE
napameTpsl). CHcTeMaTH3MpPOBAaHbl aKTyallbHbIE TPEH/IbI W BBI3OBBL, a TAaKXKE IPEJICTABIEHO
KOHIIETITyaJIbHOE BUACHUE WX BIUSHUS HAa Pa3BUTHE PECYPCHOrO IMOTEHLHUANa ApPKTHUYECKOTO
peruoHa. IlpeasosxeH HOBBIM MOAXOM K YCTOMYMBOMY OCBOEHHUIO MUHEPAIbHO-CHIPHEBON 0Oa3bl
ADPKTHKHM, OCHOBAHHBIM Ha TaKUX COCTABISAIONIMX KaK JKOJIOTHS, COLIMYM, HAYYHO-TEXHHUYECKHUU
Iporpecc, KOpPIOpaTHUBHOE yIpaBlIEHHE, TeONOJUTHKA | MakposKoHoMHuKa. (OOocHOBaHa
HEOOXOJMMOCTh aJlaNTalluid pa3paboTaHHBIX IUIAHOB M JOJITOCPOYHBIX CTpaTeruii K HOBBIM
YCIIOBUSIM NIl OOECTICUeHUs] HAIMOHAJIBHOM W DKOHOMHUYECKOW O€30MacHOCTH, a TaKke
noJjyiepXkaHusi OalaHca MEXIY TpPEHJaMU | pealbHbIMU YCIOBHSMHU  (YHKIIMOHHUPOBAHUS
MUHEPAIbHO-CHIPHEBOI0 KOMILIEKCA B APKTHUECKOM PETHOHE.
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ARCTIC MINERAL RESOURCES EXPLORATION
IN THE CONTEXT OF SUSTAINABLE DEVELOPMENT,
ENERGY TRANSITION AND ESG AGENDA

The paper presents a conceptual vision of the impact of the global energy transition, the ESG-agenda and
climate challenges on the possibilities of developing the Arctic mineral resource base, proposes a novel approach to
the sustainable development of the region's resource potential, substantiates the need to adapt existing plans and
government strategies to new trends and tendencies, identifies promising directions for the development of
strategically important types of mineral raw materials, identifies practical recommendations aimed at improving the
existing system of the strategic planning and forecasting.

Keywords: Arctic region; mineral resource base; sustainable development; ESG-agenda; trends

Currently, the possibilities of the Arctic mineral resource base’s development have become
a global debatable issue, affecting not only members of the Arctic Council, but also almost all
world powers. Modern trends put under threat the activities of mineral companies in the region.
At the same time, for Russia, this region is a key one in the development of the mineral resource
complex in particular, and the country's economy as a whole.

In the context of new trends and emerging trends that predetermine a high degree of macro-
environment uncertainty, the adoption of managerial decisions related to identifying the most
promising areas for the development of resource potential, leveling emerging threats and creating
effective strategies for achieving established target indicators (production volumes, degree of
import dependence, etc.) becomes fundamentally important, and at the same time complex
aspect. Existing scientific and methodological approaches are gradually losing their relevance
due to the lack of flexibility and adaptability to the tasks being solved.

The purpose of the study is to form a conceptual vision of the impact of modern trends on
the development of the Arctic mineral resource base in the context of multidirectional priorities
focused both on resource support for the global energy transition and the ESG-agenda, and on
leveling the negative consequences of geopolitical and macroeconomic parameters. The
following tasks are set in the study: analysis of regional strategies and programs, study of
directions for the development of the mineral resource base, assessment of the modern trends’
impact on the use of the Arctic resource potential and the formation of scenarios for its
sustainable development. The research methodology includes general scientific methods of
analysis, synthesis, generalization, decomposition of factors, elements of strategic analysis and
planning.

The study revealed a discrepancy between the strategies being implemented, built on the
basis of the priorities of the low-carbon transition, and emerging trends (geopolitical factors,
macroeconomic parameters). Current trends and challenges are systematized, and a conceptual
vision of their impact on the exploration of the Artic resource potential is presented. A new
approach to the sustainable development of the Artic mineral resource base is proposed, based on
such components as ecology, society, scientific and technological progress, corporate
governance, geopolitics and macroeconomics. The necessity of adapting the existing plans and
long-term strategies to the new conditions to ensure national and economic security, as well as
maintaining a balance between trends and real conditions for the functioning of the mineral
resource complex in the Arctic region is substantiated.
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OPTAHMU3AIIMOHHBIE BO3MOXXHOCTH JIJISI TPOJIBUKEHUSA IEJIEN
YCTOMYUBOI'O PASBUTHS B HEGTET'A30BBIX IPOEKTAX HPAHA

Hccnedosamenu cuumaiom, 4mo yiyuuieHue OpeaHu3ayUOHHOZ0 HNOMEHYUAId, CBA3AHHO20 ¢ mpems
acnekmamu yeneu ycmouuugozo pasgumus (L{YP) 6 npoekmHno-opueHmupo8anHuix KOMNAHUSX, A6TIAeMC 00HOU U3
cmpamezutl 0151 docmudicenus LIYP 6 npoexmax. Ilosmomy yenvio 0anno2o ucciedo8anus seisemcs onpeoeienue
opeanuzayuonnoeo nomenyuana L[YP 6 nepmsanvix u suepeemuueckux opeanuzayusx Hpana. [ns enybokoeo
usyuenus eosmoocHocmeti L[YP 6 konmexcme upamckux He@pme2azo8uix KOMNAHUU ObLL UCHOIb308AH Memoo Case
study na npumepe cemu UpaHCKUX HEGMAHLIX U DHEP2EIMUYECKUX KOMNAHUL, PAbOMAIOWUX HA 2A3080M
mecmopooscoenuu, FOxcnwtii Ilapce. /[na coopa oannvix 8 komnanusax us 967 yenogex Ovl1 omobpan 08ad0yams 00UH
ONBIMHBIL COMPYOHUK, C KOMOPLIM ObLIO NPOBEOEHO UHMEPBLIO 8 COOMBEMCMBUU CO CNUCKOM BO3MONCHOCMEL,
NOTYYEHHbIM U3 UCXOOHOU MAMpuybl 803MONCHOCMeU U aumepamypul. Onpauiusaemvix nonpocunu onpeoeiums
U OOBACHUMDb, OMHOCAMCA U OP2AHUSAYUOHHbBIE BO3MONCHOCMU, UMelowuecs 6 Heghmezazoevlx NPOeKmax,
Kk obnacmu L[YP unu nem. Ha ocnose xonyenyutl, cqhopmuposanuvix u3 aumepamypbl, OaHHble UHMEPEbIO ObliU
3aKO0UPOBAHBL C NOMOWDBIO Memoda Kawecmeennozo cpasnumenvroeo aunanusza (KCA). Ilockonvky nomenyuans
OvLIL  onpedenieHbl 8 COOMBEMCMBUU ¢ KOHMEKCMOM UPAHCKUX —He(hme2a3o8blx KOMRAHUL, HAcmosuee
uccieoosamnue umeem 8adxcHoe 3Hauenue O Komnanuil Hpama. Kpome moeo, napannienvno u3yyanucs
Op2eanU3ayUOHHble NOMEHYUALLL 8 MPeX chepax — HIKOHOMUKA, 0OWEeCmB0 U OKpYIcarouds cpeod.

Knrueevte cnosa: yenu ycmouuusoeo pazeumusi (L[YP); opeanusayuoHHbulii nomenyuan, Hepmeeazosas
NPOMBIUIEHHOCTb, NPOEKMHO-OPUEHMUPOBAHHbIe Op2aHUu3ayuu, 2azoeoe mecmopoicoerue FOxcuvii Ilapc

B Hamm 1HHM, TOMMMO MHOTOYHMCIIEHHBIX LIEJIE€H IMpPOEKTa, KOTOPbIA JOJKEH JIOCTHYb
KOHEYHOro TMpoJyKTa (LelIM) B paMKax YCTAHOBJIEHHOTO BpPEMEHH, CTOUMOCTH, OObeMa
U KayecTBa IpOEKTa, OOJIbIIOE 3HAUEHUE HMEET JOCTHKEHHUE IieJiel yCTOMYMBOIO pa3BUTHUS
(IIYP) opranmzanuu. Ha 5T 1enu BIMAIOT TPU OCHOBHBIE KOHLEMIMU: COLMANIbHA,
sKoHOMHUeckass u  OwochepHas. I[loaromy cooOmiecTBa, TpaBUTENBCTBA,  OW3HEC,
MEXJIyHapOAHblE areHTCTBa M HemnpaBuTelbcTBeHHble opranusaunuu (HIIO) Bce Oombiie
o3abouensl mpoasmwkeHuem LIYP. Cpeam pasnuuHbIX  OTpacieil  HpOMBIIIICHHOCTH
HedTerazoBast 0Tpacib 4acTo HaxoauTcs B npotuBopeunu ¢ L{YP u3-3a gesrenbHOCTH, KOTOpast
MPUBOJUT K M3MEHEHHIO KIMMaTa W OKpyxkaroled cpeabsl. B 3Tux mpoekTtax kecTkas
KOHKYpeHILIUs 3a Ooyiee ObICTpOE 3aBepIlIEHUE MPOEKTOB U IKOJOrMYecKas HEOINpe/eleHHOCTh
MPUBOJAT K CEPbE3HBIM SKOJIOIMUYECKHUM, COLIMAJIbHBIM W IKOHOMHUYECKUM puUCKaM. Takum
o0pa3oM, OpraHu3alsM HEOOXOIUMBl pa3jIM4yHbIE pPecypchl s MPOAOIDKEHHS CBOETro
BBDKMBAHMS, a YTOOBl ONTHMAJIbHO MCHOJb30BaTh ATH PECYpPChl, OHU JOJIKHBI HMETh
JOCTaTOYHBIM  OpraHM3allMOHHBIM  moTeHuuan. OpraHu3alyMOHHBI  IOTEHLHAd  UIrpaeT
CYLIECTBEHHYIO POJIb B Pa3BUTHH YCTOWYMBOCTH OpraHU3aluil B ObICTPO MEHSIOIIEHCS Cpefe.

[lenbro TaHHOTO MCCIIENOBAHUS SIBISETCS ONPEICIICHUE OPraHU3allMOHHBIX BO3MOXKHOCTEU
IIYP B HedTsHBIX U dHepreTHueckux opraHuzanusax Mpana. B aToMm ciydae ocHOBHOW BOmpoc
UCCIIEIOBAaHMs 3BYYMT CIEAYIOIIMM OOpa3oM: Kakoil opraHu3aumoHHbId noreHuman LYP
B He()TEra3oBbIX IMPOEKTHO-OPUEHTUPOBaHHbIX opranuzanusx HMpana? KakoB craryc 3toro
MIOTEHIIAAJIa B IPOEKTHO-OPUEHTUPOBAHHBIX OPraHU3ALMIX ?

YuuTeiBas nMpoOesl B MCCIIEIOBAHNWHN, HHTEPIPETATUBHAS TTapaJnrMa Ha OCHOBe case study
C ONMCATEIbHO-aNTUIMKAaTUBHBIM TOJX0/I0M Obljla MCIOJIb30BaHAa HA CEMHM MPAHCKUX HE(PTAHBIX
Y DHEPreTUYECKUX KOMMAaHMSX, padoTaloImMX Ha razoBoM MectopoxaeHuu, HOxubii Ilapc
B 2020-2022 ronmax, uToOBl THIATETBHO M3Y4YUTh OpraHU3alMOHHBIN mnoTeHiman L[YP
B KOHTEKCTE HUpPAHCKUX He(dTera3oBblx KommaHui. Jlns cOopa MaHHBIX B KOMIIAHUSAX U3
967 yenoBek ObUT OTOOpAH IBAATh OJUH ONBITHBIA COTPYAHUK, C KOTOPHIM OBUIO NMPOBEJICHO
UHTEPBBIO B COOTBETCTBMM CO CIHMCKOM OpPraHM3allMOHHBIX IMOTEHIMAJIOB, W3BJICYEHHBIX W3
MCXO/IHOM MaTpHUIlbl BO3MOKHOCTEH M nuTepaTypbl. Ha ocHOBe KoHuenIuii, c)opMUpOBaHHBIX
U3 JUTEpaTypbl, JaHHbIE MHTEPBbIO OBLIM 3aKOJMPOBAHBI C MOMOIIBIO METOJAa KaYeCTBEHHOIO
cpaBHuTenbHOro ananuza (KCA).

B naHHOM wuccnenoBaHMM — OpraHu3alMoOHHBIM  norteHnuan [YP B mpoektHo-
OPHEHTUPOBAHHBIX OPraHU3aLMUAX B 00J1aCTH HE(TH U Ta3a ObLI ONpe/esieH B BOCbMU OCHOBHBIX
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(akTOpPHBIX KaTerOpUsX, BKJIIOYAs MPOU3BOJICTBEHHbIC, CTPYKTYpHBIE, TEXHOJIOTMYECKHE,
KYJIbTYPHBIE, Hay4HbIE, YeJIOBEUECKUE, MOIUTUYECKUE, (PMHAHCOBbIe. Tak e OblUl onpeaeneH
OTHOCHUTEJIBHBIN CTAaTyC ATUX NOTEHLUAJIOB.

Pe3ynbrarhl MOKa3bIBalOT, YTO, HECMOTPS Ha HEKOTOPHIE COOTBETCTBYIOLIUE MEPbI, KOTOPHIE
ObuIM TPUHATHL B oOjacTu yiydmeHuss u3Mmepenuid L[YP B HedTerazoBbIx opranmsanusx,
ONTUMAJIBFHOW CHUTyallUH 1O OOJBIIMHCTBY OPraHMU3AlMOHHBIX MOTEHIIMAJIOB HE CYIIECTBYET
(uenmoBeueckuil (hakTOp UMEET caMblii BRICOKUN cpelHuil 6ami, a GuHAHCOBBIN (pakTOp — caMbIii
HU3KUU cpeanuit 6amt). Kpome Toro, HoBu3zHa Tembl LIYP B opranuzanusx npusena K TOMY, 9TO
B UPAHCKUX MTPOEKTHO-OPUEHTUPOBAHHBIX OPraHU3aALUSIX UTHOPUPYIOTCS CTPYKTYpHBIE (PaKTOPHI
U U3MEHEeHUs B CTpykTypax. Takum oOpazom, s npoasuxenus LIYP B ux tpex conuanbpHbIX,
HSKOHOMUYECKUX U IKOJIOIMUECKUX acleKTax HeoOXOIUMO TaKkKe IMPOABUTaTh TEXHOJIOTMUECKUN
dakTop, a TaKxke apyrue HaxTopsl.

Jpyrue pe3ynabTaThl MOKa3ajid, YTO YIYYIIEHHE Pa0OThl YEIOBEYECKHX PECYPCOB BEIET
K YIYUYIICHUIO MOKa3aTeyel ycToMYnBOCTH opraHu3anuu u HaobopoT. Kpome Toro, crpareruu
CO3J1aHMs IICHHOCTH JIsi OeHe(hUIInapoB, CHUKECHUSI OM3HEC-PHCKOB, a TAK)KE YIyUIICHUs HailMa
U yIep)KaHUs TalaHTJIMBBIX COTPYAHHUKOB OYyIyT CIOCOOCTBOBATH YIYYIICHUIO H3MEpPEHUI
YCTOMYUBOCTH.

H. Davardoost', D.A. Pervukhin? D.D. Kotov*
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ORGANIZATIONAL CAPABILITIES TO PROMOTE SUSTAINABLE
DEVELOPMENT GOALS IN IRAN'S OIL AND GAS PROJECTS

Researchers believe that improving organizational capacities related to the three aspects of the Sustainable
Development Goals (SDGs) in project-oriented companies is one strategy for achieving the SDG in projects.
Therefore, the aim of the current research is to identify the organizational capabilities of SDGs in Iran's petroleum
& energy organizations. A case study approach was used by seven Iranian petroleum & energy companies working
on the South Pars gas field to deeply examine the capabilities of SDG in the context of lranian oil and gas
companies. To collect the data from the companies, twenty-one experienced people were selected among 967 people
and interviewed according to the capabilities list extracted from the capability’s initial matrix and the literature.
The interviewees were asked to identify and explain whether the capabilities that are in the oil and gas projects are
in the field of SDG or not. Based on the concepts formed from the literature, the interview data were coded using the
qualitative comparative analysis (QCA) method. The capabilities of SDGs in projects were identified in the present
study under eight primary factor categories, including process, structural, technical, cultural, knowledge, human,
and political, and the relative status of these capabilities was examined. Since the capabilities were determined in
accordance with the context of Iranian oil and gas companies, the current study is of importance. Besides,
organizational capacities in the three dimensions of the economy, society, and environment were examined
concurrently.

Keywords: sustainable development goals (SDGs); organizational capabilities; oil and gas industry; project-
oriented organizations, South Pars gas field

These days, in addition to the multiple goals of the project, which must achieve a final
product (goal) within the defined time, cost, scope, and quality of the project, the achievement of
the Sustainable Development Goals (SDGs) of the organization is of high importance. The three
principal concepts of social, economic, and biosphere benefits influence these goals. Therefore,
communities, governments, businesses, international agencies, and non-governmental
organizations (NGOs) are increasingly concerned about promoting the SDGs. Among different
industries, the oil and gas industries are often in tension with the SDGs due to activities that lead
to climate and environmental change. In these projects, intense competition to finish projects
faster and environmental uncertainties lead to serious environmental, social, and economic risks.
Thus, organizations need different resources to continue their survival, and to use these resources
optimally, they must be equipped with capabilities. Organizational capabilities play an essential
role in the development of organizations’ sustainability in rapidly changing environments.
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The aim of the current research is to identify the organizational capabilities of SDGs in
Iran’s petroleum and energy organizations. In this case, the main research question is: What are
the capabilities of SDGs in Iran’s oil and gas project-oriented organizations? And what is the
status of these capabilities in project-oriented organizations?

Given the research gap, an interpretative paradigm on a case study with a descriptive-
applicative approach was used on seven Iranian petroleum and energy companies working on the
South Pars gas field in 2020-2022, to thoroughly examine the capabilities of SDG in the context
of Iranian oil and gas companies. To collect the data from the companies, twenty-one
experienced people were selected among 967 people and interviewed according to the
capabilities list extracted from the capability’s initial matrix and the literature. Interview tools
were also used to collect information, and each interview consisted of three parts. Based on the
concepts formed from the literature, the interview data were coded using the qualitative
comparative analysis (QCA) method.

In the current research, the capabilities of SDGs in project-oriented organizations in the field
of oil and gas were identified in eight main factor categories, including process, structural,
technological, cultural, knowledge, human, political, financial, and the relative status of these
capabilities.

The results show that despite some appropriate measures that have been taken in the field of
improving the dimensions of SDGs in oil and gas organizations, there is no optimal situation in
most of the capabilities (the human factor has the highest average score, and the financial factor
has the lowest average score). Also, the novelty of the topic of SDGs in organizations has caused
structural factors and changes in structures to be neglected in Iranian project-oriented
organizations. So, to promote the SDGs in their three social, economic, and environmental
dimensions, it is also necessary to promote the technological factor as well as other factors.

The other results demonstrated that improving the performance of human resources leads to
improvements in the organization’s sustainability performance and vice versa. In addition, the
strategies of creating value for the beneficiaries, reducing business risks, and improving the
recruitment and retention of talented employees will help to improve the dimensions of
sustainability. Two suggestions for promoting SDG capabilities derived from the political factor
include decreasing the effectiveness of the organization's management by changing the political
party and not negating the work of the previous manager by the new manager.
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AKTUBAIIMS CEPBUCHOM COCTABJISAIOIIEN ITPU PEAJTU3AIIUA
NHBECTUIIUOHHBIX MPOEKTOB B MUHEPAJIBHO-CBIPBEBOM KOMIIVIEKCE

Paboma nayenena na obocnosanue munoiozuu UHGpPACmMpyKmypHuIx yciye 018 npeonpusmuti Heghmeaaz06020
KOMNJieKca 3a cyem aKmuGayuu CepeUCHOL COCMAGIAIOWeEN, Ymo HNO360IUm paspadamvléams aoeKeamubvle
MexXanu3mvl, HANPAaGNeHHble HA Noodepicanue U OdanbHeliuee pazeumue UHGPACMPYKMYpbl IKOHOMUHECKUX
cucmem. Ilpedcmasnennoe 6ydem 60cmpeb08aHO 8 pecUOHax MUHEPAIbHO-Cbipbesoll cneyuaruzayuu Poccuu npu
Gopmuposanuu HanpasieHull pazeumus IKOHOMUYECKUX CUCTIEM ONPEOENCHHbIMU OP2AHAMU YIPABILEHUSL.

Kniouegvle cnosa: ungpacmpykmypa; munonocus; cepeuc; He@mez2azogulii NPoekm, pecuoH MuHepaibHO-
CIPLEBOU CReYUATU3AYUU

B uccnenoBanuy paccMOTPEHBI BOIIPOCH! TIOBBIIIEHUS! WHBECTULIMOHHOM MTPUBIIEKATEILHOCTH
PETMOHOB MHHEPAIbHO-CHIPbEBOM CHEIMaIN3alMd Ha OCHOBE TpaHC(HOpPMAIMU CXEM pa3BUTHS
UHQPACTPYKTYpbl 3a CYET ONpENEeNIEHHOT0 NpeoOpa3oBaHUsl OTHOLIEHUWH B  cUCTEMe
«IIPOU3BO/IUTENb-TIOTPEOUTENDY,  MPUBOASIIMX K  HeoOxoaumoctu  auddepeHnuanuu
Y KaCTOMM3ALIMH BBIITYCKAaeMOM MPOTYKIIHH.

[lenpto maHHOTO HCCIEIOBaHUS SBISETCS OOOCHOBAaHHME THUIIOJIOTMH HH(PACTPYKTYpPHBIX
ycayr Juisi HeTera3oBbIX NpPEANPUSATHH 3a CYET aKTUBU3ALMU CEPBUCHOM COCTaBISIOLICH
B pernoHax MUHEpPaJIbHO-CHIPhEBOI HanpaBieHHOCTH Poccun.
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Metonamu McciaenoBaHUs SIBUIMCh MPUEMBI CHUCTEMHOIO IOAXO0/a, MCIOJIb3yEeMBbIE IJIs
000OCHOBaHMSA OPraHMU3ALMOHHO-TIPABOBOTO, HSKOHOMHYECKOT0 M (PMHAHCOBOrO Xapakrepa
ONMCHIBAEMON CXEMbl AKTUBHU3ALMM CEPBUCHBIX YCIYT IIPU pealn3aliui KOMILJIEKCHBIX
UHQPACTPYKTYPHBIX IPOEKTOB B PA3BUTHE SKOHOMUYECKUX CUCTEM.

PesynbraTel nccnenoBaHus B paMKax CHUCTEMHOTO MOAX0Aa K (POPMHUPOBAHHIO CEPBHCHON
COCTABJSIIOIIEH Ha  co3JaBaeMbIX OO0BEKTaX  HMHPPACTPYKTYpbl  CBHUJIETENIBCTBYIOT 00
HBOJIIOLIMOHHOM ~ XapaKTepe CO3[aHusl MOJOOHBIX OOBEKTOB, a TaKKe AaKTHBU3AIUH
UH(PACTPYKTYPHO-CEPBUCHBIX  CBsi3ell. B OCHOBE HBOMIOLIMOHHOIO MOAXOAA  3aJI0KEH
BOCIIPOM3BOCTBEHHBI XapakTep MPOSBICHUS MH(PPACTPYKTYpPhI KaK «OMPEIEeNCHHBIX YCIOBHMA
pasBUTHs IIPOMBINUIEHHOIO IPOMU3BOACTBAa» HA KaKIOM 3Talle YKOHOMHUYECKOro passutus. IIpu
ATOM B 3aBHCHUMOCTH OT XapakTepa Pa3BUTHs OOIIECTBEHHOTO BOCIIPOM3BOJICTBA 0003HAUMIIOCH
HECKOJIBKO HalpaBJIeHUH MPOSBICHUS UH(PPACTPYKTYpHO-CEPBUCHBIX CBsi3eil. C 0JHOM CTOPOHBI,
aKTHBAlUsl ~ WHQPACTPYKTYPHO-CEPBUCHBIX  OTHOIIGHWH  TPOSBISIETCS  HAa  KaXIOM
BOCIIPOM3BOICTBEHHOM 3Talle [0 Mepe MpeoOpa3oBaHus KaluTala B PoLEecce ero Kpyroooopora.
[IpencraBneHHOE MO3BOJIAET CBUJETEILCTBOBATH O BO3HHUKHOBEHMM BOCIIPOU3BOACTBEHHOIO
000poTa MH(PACTPYKTYphl U CBSI3aHHOI'O C HEl cepBHca. Bo-BTOpbIX, GopMUpOBaHHE OOBEKTOB
UH(PACTPYKTYpbl M CEepBUCa CBA3aHO C (hazaMH BOCIPOM3BOJICTBEHHOIO IpoIiecca MO Mepe
CO3JaHUsl  OOLIECTBEHHOM  CTOMMOCTH, HauyuMHas €  BBLACICHUS  MHQPACTPYKTYpHI
NPOM3BOCTBEHHON (ha3bl M 3aKaHYMBAs CO3JaHUEM OOBEKTOB MH(PACTPYKTYpHI MOTPEOICHUS.
ITpu 3TOM pazBuTHE MHPPACTPYKTYPHO-CEPBUCHBIX CBSI3€H MPOMCXOAUT B MPAHMULIAX CEPBUCHOTO
Ky0a 10 BEKTOpY MHHOBAIIMOHHOW aKTUBHOCTH.

Pacmiupenue  MHQPACTPyKTYpHOH ~ KOMIIOHEHTHI B 3BOJIIOLMOHHOM  IIpoliecce
CIOCOOCTBOBAJIO  MOSIBJICHUIO  CTPYKTYPHO-(QYHKIIMOHAJIBHOIO MOAXOAAa K  aKTHUBALUU
UHQPACTPYKTYPHO-CEPBUCHBIX OTHOIIEHUH. Takoil moaXox mpenonpenenut He TOJIBKO
npeoOpa3oBaHre OOBEKTOB MHPPACTPYKTYPHl IO MEpPe IKOHOMHYECKOTO PAa3BUTHUS, HO
U YCIIO)KHEHHE MX (QYHKUUH 1O KOMILJIEKCHBIX MPOMBIIIIEHHO-UH(PACTPYKTYPHBIX HPOEKTOB
Y YCTAaHOBJICHUE B3aMMOCBSI3M MEXIYy HWHQPPACTPYpHO-CEPBUCHBIMU JIIEMEHTaMHu. Pa3Butne
IPEJCTAaBICHHOI0 MOJX0/a HALUIO OTpakeHUE B (POPMUPOBAHUU HMH(PPACTPYKTYpHO-CEPBUCHOM
CUCTEMBI, B TpaHMIIaX KOTOPOW MPOUCXOIUT (pOpMHpPOBAHHE YPOBHEH M CBSI3€H B 3aBUCHMOCTH
OT YKOHOMMUYECKOTO Pa3BUTHsI KOHKPETHOM arjloMepaluy B TpaHUIaX YdKOHOMUYECKOW CUCTEMBI.

[lepexon MNPOMBIIUIEHHBIX arjJioMepaluid K HWHHOBAlMOHHO-OPUHTHUPOBAHHOMY THUITY
BO3MOXEH Ha OCHOBE JUBEpCU(UKAIMM U TOBBIIIEHUS HWHHOBAIIMOHHOM AaKTHBHOCTH
OpeanpusaTHii (IpeXkae BCEro MHUHEPATbHO-CHIPHEBONM OpHEHTAlMH, (OPMUPYIOLIUX SJIPO
arJioMepanuu), CIOXKHMBIIMXCS Ha OCHOBE OTpacieBbIX KoMIuiekcoB. [lomumo otpaciieBoi
cocraBisitolleil, oOecneunBaromeld (QYHKIMOHUPOBAHWE SKOHOMHYECKOW CHUCTEMBI, JUIS
(GopMHpOBaHUS  UHTETPUPOBAHHBIX  CTPYKTYp  MHHOBALMOHHO-TIPOMBIIUIEHHOTO  THIA
HEO0OXOUMO HAJMYM€e TECHBIX MHHOBALIMOHHO-OPUEHTUPOBAHHBIX B3aMMOACHCTBUI MEXIY €ro
y4yaCTHHKaMH Ha 0a3e 5>(QQEeKTHUBHOTO UCIOJIBb30BaHUS HHPPACTPYKTYpbl M  HaJIUYUs
COOTBETCTBYIOIIUX NPEANPUITUN CEpBHCA.

BeimonnenHslit  aHanu3 (QopMHpoBaHUS HH(PPACTPYKTYPHBIX M CEPBHCHBIX HJIEMEHTOB
B I'pPaHUIAX Pa3BUTHUS TEPPUTOPHAIIBHBIX CUCTEM CBUJIETENIBCTBYET O TOM, UTO:

- MHOTHE BHJbl HH(PACTPYKTYpHBIX M CEpPBUCHBIX YCIYT CBA3aHbl C OOpa30BaHUEM
OOIIECTBEHHON CTOMMOCTH, MOITOMY pa3BUTHE MHPPACTPYKTYPHO-CEPBUCHBIX CBS3EH TOJIKHO
OCYILIECTBIIATHCS NI0JI KOHTPOJIEM I'OCY1apCTBa;

- 00beKThl MHOQPACTPYKTYpPhl W CEpBHCA pa3BUBAIOTCA B TIpaHMUIAX PETHOHAIBHBIX
HKOHOMHUYECKUX CHCTEM, a, 3HAUUT, (POPMUPOBAHHE CHCTEMBbI MH(PACTPYKTYpHO-CEPBHCHOTO
o0ecrnevyeHns CBSI3aHO C PETHOHAIIBHBIM YIIPABICHUEM;

- HEpaBHOMEPHOE pa3MelleHue 0O0bEeKTOB MH(PACTPYKTYpPHO-CEPBUCHOTO OOECIIeYeHUs BO
MHOTOM CBSI3aHO C 3KOHOMHYECKHM TIOJIOKEHHUEM 3KOHOMHYECKOW CHUCTEMBI U pa3BUTUEM
oTpaciiell ceualn3alny;
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- HU3KUH YpOBEHb Pa3BUTUSI MHPPACTPYKTYPHI U CEPBHCA BO MHOTHX PETMOHAX BBI3BIBACT
HEOOOCHOBAHHBIN POCT 3aTPaT B CMEKHBIX CEKTOPAX PAa3BHUTHS, YTO OTPHLATEIHHO CKa3bIBACTCS
Ha (OPMHUPOBAHUH BAJIOBOTO PETMOHAIBHOTO MPOIYKTA.

Pe3ynpraThl aHanM3a CBHICTENBCTBYIOT, YTO CO3JaHME W pacHIUPEHUE OOBEKTOB
UHOPPACTPYKTYPHl M CBSI3aHHOTO C HEH CepBUCAa MPelyCMaTpUBAIOT CO3JIaHHE CPEIHUX
U KpyITHOMacUIaOHBIX HMHBECTHIMOHHBIX IPOCKTOB, Marepuaio- W (OHAOEMKHX, a, 3HAYMT,
C HEBBICOKOM OKYIIaeMOCTBIO 3aTpaT M IPEAyCMaTPUBAIOUIMX IPOEKTHOE (hPHHAHCHPOBAHUE
B TPAHUIIAX MTOJUTHUKU PAlMOHUPOBAHUS HHBECTUIIMOHHOTO KalUTaIa.

HpeHCTaBHeHHBIG BBIIC PEC3YJIbTATbl HAXOAAT OTPAXKCHHUC B OTPACICBOM AaCIICKTC, IIpHU
CO3JJaHUU U PACIIUPEHUN 00BEKTOB MH(PACTPYKTYpPHI U CEPBHCA, HEOOXOIUMBIX JUIS PAa3BUTHS
NpeaNpUATHIA HEPTETa30BOr0 KOMILIEKCA.

AHanu3 DaHHBIX, BHINOJHEHHBIX Ha OCHOBE Pa3paOOTaHHOW B MCCIIEIOBAaHHHM 3KOHOMHKO-
CTATUCTUYCCKOMN MOZACIIN CBUACTCIBCTBYCT, YTO ACATCIBHOCTD HG(I)TCCCPBI/ICHBIX OTCUYCCTBCHHBIX
KOMITaHUH OCYIIECTBISICTCSA B Y3KOM JAMAIa30HE MPEJIOCTaBISIEMbIX YCIYT (B OONbIICH CTEHNEHU
OypoBOr0 XapakTepa) Ha OrpaHHYCHHON TePPUTOPUH, OOJIBIIEH YaCTHIO CBSI3aHHBIX C PETHOHAMHU
Cubupu u [lanmsHero Bocroka. B To Bpems kak mHpacTpyKTypHbIE 00BEKTHI HHHOBALIMOHHOT'O
XapakTepa cocpeloToueHbl B peruoHax LlentpanbHoro, CeBepo-3anagHoro u KOxxHOTro okpyros.

Pe3ynpTaThl BBINOJIHEHHOTO WCCIEAOBAaHMS BIMSHHUS INPOrpaMM IU(POBU3AIMH Ha
¢dbopmupoBaHre 0OBEKTOB MH(PACTPYKTYpPHI B CBHIPHEBBIX PErHMOHAX MOJATBEPXKIAIOT, YTO IS
cOo37aHusl HHPPACTPYKTYPHO-CEPBUCHOTO 0OECIIEYEeHHUS B JOOBIBAIOLIMX PETHOHAX HEOOXOIMMO
CO3JIaTh CTHMYJBI JUIS Pa3BUTHS MOJOOHBIX pabOT, yCIyr, B TOM 4Ymcie Ha 0aze Hu(pPOBBIX
TexHoJorui. Vcrnonp30Banne NHHOBAMOHHBIX IM(POBBIX HHCTPYMEHTOB IPH OCYIIECTBICHUH
IOMCKOBBIX, Pa3BCAOYHbIX, I[O6I>I‘-IHI)IX pa60T CHOCO6CTByIOT OIITUMHU3AIUHU 3aTpaT, HOBBIMICHUIO
PEHTA0CIBHOCTH JEATEILHOCTH NMPEANpPHUATH HedTerazoBoro cekropa. [Ipu 3Tom BHeapeHue
HO[[O6HI)IX WMHHOBAILITMOHHBIX pemeHHﬁ npeaonpeaciscT HCO6XOI[I/IMOCTB MIOBBIIIEHAST 00HLEMOB
(UHAHCHPOBAaHHA HAa HAay4yHbIE HCCICIOBAaHHS M OCYLIECTBICHHE IIOCIEAYIONINX CTaIui
BHEJPEHUS [JI0 KOMMEpLUaIM3allMi pe3yinbTaroB. Pa3zBuBas mnporpammy LU(poBU3aLUU
HE(TErazoBoro CeKropa, HEOOXOIUMO TIOMHHTh O KOOPAMHAIMH IOJUTUKH TOCYIapCTBa
C LIEJICBBIMHM  TIOKA3aTeSIMH  Pa3BUTHS HE(TEra3oBOro CeKTopa HSKOHOMHKH B TpaHHIAX
CO3/1aBaeMbIX HHHOBAIMOHHBIX MAPTHEPCTB Ha 6a3e HU(POBBIX TEXHOIOTHH.

Yu.V. Luebeck
Associate Professor, PhD in Economics, St. Petersburg Mining University, St. Petersburg, Russia

ACTIVATION OF THE SERVICE COMPONENT IN THE IMPLEMENTATION
OF INVESTMENT PROJECTS IN THE MINERAL RESOURCE COMPLEX

The work is aimed at justifying the typology of infrastructure services for enterprises of the oil and gas
complex by activating the service component. This typology will allow the development of adequate mechanisms
aimed at maintaining and further developing the infrastructure of economic systems. The presented study will be in
demand in the regions of mineral resource specialization of Russia by interested state authorities at the federal and
regional levels when developing an investment strategy for the development of the territory.

Keywords: infrastructure; typology; service; oil and gas project; region of mineral resource specialization

The study considers the issues of increasing the investment attractiveness of the regions of
mineral and raw material specialization based on the transformation of infrastructure
development schemes due toa certain transformation of relations in the "manufacturer-
consumer™ system, which leads to the need to differentiate and customize the products.

The purpose of this study is to substantiate the typology of infrastructure services for oil and
gas enterprises by activating the service component in the regions of the mineral resource
orientation of Russia.

The methods of research were methods of a systematic approach used to substantiate the
organizational, legal, economic and financial nature of the described scheme for activating
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services in the implementation of complex infrastructure projects in the development of
economic systems.

The results of the study within the framework of a systematic approach to the formation of
a service component at the infrastructure facilities being created indicate the evolutionary nature
of the creation of such facilities, as well as the activation of infrastructure and service ties.
The evolutionary approach is based on the reproducible nature of the manifestation of
infrastructure as "certain conditions for the development of industrial production” at each stage
of economic development. At the same time, depending on the nature of the development of
public reproduction, several directions of manifestation of infrastructure and service ties were
identified. On the one hand, the activation of infrastructure and service relations is manifested at
each reproducible stage as capital is transformed in the process of its circulation. Presented
allows you to indicate the occurrence of a reproducible turnover of the infrastructure and the
associated service. Secondly, the formation of infrastructure and service facilities is associated
with the phases of the reproduction process as public value is created, from the allocation of the
infrastructure of the production phase to the creation of consumer infrastructure facilities. At the
same time, the development of infrastructure and service connections takes place within the
boundaries of the service cube according to the vector of innovative activity.

The expansion of the infrastructure component in the evolutionary process contributed to the
emergence of a structural and functional approach to the activation of infrastructure and service
relations. This approach predetermined not only the transformation of infrastructure facilities as
economic development, but also the complication of their functions to complex industrial and
infrastructure projects and the establishment of a relationship between infrastructure and service
elements. The development of the presented approach was reflected in the formation of an
infrastructure and service system, within the boundaries of which levels and ties are formed
depending on the economic development of a particular agglomeration within the
boundaries of the economic system.

The transition of industrial agglomerations to an innovative-oriented type is possible on the
basis of diversification and increased innovative activity of enterprises (primarily mineral-raw
material orientation, which form the core of the agglomeration), which have developed on the
basis of industry complexes. In addition to the industry component that ensures the functioning
of the economic system, to form integrated structures of an innovative-industrial type, it is
necessary to have close innovation-oriented interactions between its participants based on the
effective use of infrastructure and the availability of appropriate service enterprises.

The completed analysis of the formation of infrastructure and service elements within the
boundaries of the development of territorial systems indicates the following:

- many types of infrastructure and service services are associated with the formation of
public value, therefore, the development of infrastructure and service ties should be carried out
under the control of the state;

- infrastructure and service facilities are developing within the boundaries of regional
economic systems, which means that the formation of an infrastructure and service support
system is connected with regional management;

- the uneven placement of infrastructure and service support facilities is largely due to the
economic situation of the economic system and the development of specialization sectors;

-the low level of infrastructure and service development in many regions causes
unreasonable cost growth in related development sectors, which negatively affects the formation
of gross regional product.

The results of the analysis indicate that the creation and expansion of infrastructure facilities
and related services provide for the creation of medium and large-scale investment projects,
material and fund-intensive, and, therefore, with low cost recovery and providing for project
financing within the boundaries of the investment capital rationalization policy.

The above results are reflected in the industry aspect, in the creation and expansion of
infrastructure and service facilities necessary for the development of oil and gas enterprises.
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Analysis of the data performed on the basis of the economic and statistical model developed in
the study indicates that the activities of domestic oilfield service companies are carried out in
anarrow range of services provided (mostly of a drilling nature) in a limited area, mostly
associated with the regions of Siberia and the Far East. While infrastructure facilities of an
innovative nature are concentrated in the regions of the Central, Northwest and Southern districts.

The results of the study of the impact of digitalization programs on the formation of
infrastructure facilities in raw materials regions confirm that in order to create infrastructure and
service support in extractive regions, it is necessary to create incentives for the development of
such works, services, including on the basis of digital technologies. The use of innovative digital
tools in the implementation of prospecting, exploration, and mining activities contributes to cost
optimization and increase the profitability of the oil and gas sector. At the same time, the
introduction of such innovative solutions determines the need to increase the amount of funding
for research and the implementation of subsequent stages of implementation before
commercializing the results. Developing the digitalization program of the oil and gas sector, it is
necessary to remember about the coordination of state policy with the targets for the
development of the oil and gas sector of the economy within the boundaries of innovative
partnerships created on the basis of digital technologies.

C.M. Paﬁxfmnl, M.A. Hesckan®

lAcnupawm, Canxm-Ilemepbypeckuii copuwiii ynusepcumem, Cankm-Ilemepoype, Poccus
2 Jloyenm, K.5.1., Cankm-Ilemepbypeckuii 2opnuiii yHueepcumem, Cankm-Ilemepoype, Poccus

OPI'AHM3AIIA BHYTPEHHEI'O PBIHKA 2JIEKTPOOHEPI'U P®:
CTPYKTYPA U CIIEHUD®UKA

B pabome paccmompena opeanuzayusi onmo6o2o u pO3HUYHO20 DLIHKOE INEKMPOIHEP2UU, UX CIMPYKMYpa
u cneyughux; onpeoenenvi HOGble MEHOCHYUU 8 PA3BUMUU DLIHKOS INEKMPOIHEp2UU, nposedeHda Kiaccugurayus
PBIHKOG DNIeKMPOIHepeUU HA OCHOGe 4 Kpumepues, O0ana CPAGHUMENbHAS XAPAKMEPUCIUKA CYujecmsylowel
CMPYKMYPblL PLIHKA JJIEKMPOIHEPSUL C B03MONCHBIMU USMEHEHUAMU.

Knrouegvie cnoea: puinok 21ekmposHepauL; IHep2oCHabIICeHUe; PACHPeOeleHHAs YHEP2eMUKa; mpyOHOOOCMYnHbIE
meppumopuu; UHmMezpayusi 60300HOGIAEMbIX UCOYHUKOG IHEPSUU;, YUDPOBUAYUS, SNACMUYHOCTID.

B wuccnenoBaHMM  pacCMOTPEHBI  COBPEMEHHBIE  HAMPABICHWS  Pa3BUTHSA  PHIHKOB
anekTposHeprun Poccutickoit @enepannn. HoBble TEHICHIIMN B DIEKTPOIHEPTETUKE, TTOSIBIICHUE
IUGPOBBIX MHTEPBAJIBHBIX CUETYUKOB DJIEKTPOIHEPIUH, pa3BUTHE TeNEKOMMYHHMKAIUN
U «MHTEJUIEKTYaJIbHBIX CETE» NPENONPEACIMIN BO3MOXKHOCTh IOBBIIICHUS 3JACTUYHOCTH
noTpeOIeHUs ¥ MTPUBEIH K MOSIBICHUIO KOHLEIIIMU «YIPABIEHUE CIIPOCOM.

[lenpr0 MaHHOTO HCCIENOBAaHUS SBISIETCS BBISBICHHE OCHOBHBIX HAlPAaBICHUN pa3BUTHS
PBIHKA DJIEKTPOIHEPIUU, BUIOB €0 CTPYKTYP B YCIIOBUAX Pa3BUTHs paclpeIeICHHON YHEPTETUKH,
OPUEHTUPOBAHHOM Ha TIOBBIIIEHHE JKOHOMHUYECKOW JPQPEKTUBHOCTH HSHEPrOCHAOKEHUS
Poccuiickoit ®enepaunu. B paGore ObUIM TOCTaBIEHBI CIEIYIOLIME 3a/1aud: ONpesesieHHe
AKTyaJIbHBIX TEHACHIMN JJIEKTPOIHEPreTHKH; BBIICICHUE INPU3HAKOB CTPYKTYPU3aLUU PHIHKA;
MIOCTPOEHHE CYOBEKTHOM U OOBEKTHOM CTPYKTYpbl pBIHKA; KJIAacCHU(UKAIUs  PBIHKOB
AEKTPOIHEPIUH.

Merogamu umccnenOBaHUS SBWINCh CPaBHUTEIBHBIM aHAJIU3 PBIHKA DIJIEKTPOIHEPIUU
C UCTIOJIb30BaHUEM Kelc-MeTola M OOOOIIEHUH OCHOBHBIX TOYEK 3pEHHMS Ha  MPOOJIeMbI
pa3BUTHA dNeKTposHepreTHku B Poccuiickoit denepannu ¢ ydeToM 3apyOe’KHOTO OMbITa; METO]T
MHIYKIHN; METOJ NEIYKLIUH.

Pesynbrars! aHanmm3a, IpOBEIEHHOIO B IAHHOM MCCIIEOBAHNH, TOKA3bIBAIOT, YTO CYIIECTBYET
HECKOJIbKO TEHJCHLUH pPa3BUTHS HA PBIHKAX AJIEKTPOIHEPIHH, B TOM dYHCIe: IHU(pOBHU3ALIUS;
unTterpanus BUD u pa3BuTHe pacrpeneieHHON SHEPreTHKU; U3MEHEHUE cTaTyca MoTpeOuTens
B Ka4eCTBE COCTABHOM YaCTHU TEXHOJIOTHYECKOTO MpoIecca MPOU3BOJICTBO — MOTpeOIeHHUE.
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Takum o0Opa3zom, Hauboiiee axkTyalbHbIM OOBEKTOM HCCIIEOBAaHUS B COBPEMEHHBIX
ycnoBusax B Pocculickoit denepanuu sIBISETCS BHYTPEHHUN PBIHOK AJIEKTPOIHEPTUHU, UMEIOIIHIA
TEHJCHIIMIO K POCTY U Pa3BUTHIO.

BeisiBieno, uro pedopmbl pbiHKa 3nekTposHeprun P®, uudposas Ttpanchopmanus,
NOsIBJICHHE HU(POBBIX HHTEPBAILHBIX CUETUMKOB AJIEKTPOIHEPTUH, PA3BUTUE TEJIEKOMMYHHUKALIUN
U (MHTEJUICKTYaJbHBIX CEeTeW» ABISAIOTCS (PAKTOpaMU pa3BUTUSL abTEPHATHBHON CTPYKTYPhI
PBIHKA 3JICKTPOIHEPTUH C TIOBBIIIEHUEM AJIACTHYHOCTHU MOTPEOICHHUS.

UccnenoBanue CTpYKTYphl PBIHKOB 3JIeKTpodHepruu Poccuiickoit depepanuivl MO3BOJISIET
OTIPENICNIUTh BO3MOXKHOCTh BHEIPEHUE KOHLICHINH «YIPABJICHUSI CIIPOCOM» JUIsl PallMOHATM3AIUN
noTpeOJIeHUS SJIEKTPOIHEPTUU U MOBBILICHUS SKOHOMUYECKOH 3(h(heKTHBHOCTH YHEPTOCHAOKEHUS
Ui o0ecriedeHnst COaTaHCUPOBAHHOTO IKOHOMHYECKOTO Pa3BUTHS CTPAHBIL.

S.M Raykhlin', M.A. Nevskaya®
! Postgraduate student, St. Petersburg Mining University, St. Petersburg, Russia
ZAssociate professor, PhD in Economics, St. Petersburg Mining University, St. Petersburg, Russia

ORGANIZATION OF THE INTERNAL ELECTRICITY MARKET
OF THE RUSSIAN FEDERATION: STRUCTURE AND SPECIFICITY

The paper considers the organization of the wholesale and retail electricity markets, their structure and
specifics; new trends in the development of electricity markets were identified; the classification of electricity
markets was carried out on the basis of 4 criteria; a comparative description of the existing structure of the
electricity market with possible changes is given.

Keywords: electricity market; energy supply; distributed energy; remote areas; integration of renewable
energy sources; digitalization; elasticity.

The study considers modern trends in the development of the electricity markets of the
Russian Federation. New trends in the electric power industry, the emergence of digital interval
electricity meters, the development of telecommunications and «smart grids» predetermined the
possibility of increasing the elasticity of consumption and led to the emergence of the concept of
«demand management.

The purpose of this study is to identify the main directions of development of the electricity
market, the types of its structures in the context of the development of distributed energy,
focused on improving the economic efficiency of energy supply in the Russian Federation. The
following tasks were set in the work: determination of current trends in the electric power
industry; highlighting signs of market structuring; building the subject and object structure of the
market; classification of electricity markets.

The research methods were a comparative analysis of the electricity market using the case
method and generalization of the main points of view on the problems of development of the
electric power industry in the Russian Federation, taking into account foreign experience;
induction method; deduction method.

The results of the analysis carried out in this study show that there are several development
trends in the electricity markets, including: digitalization; integration of RES and development of
distributed energy; change in the status of the consumer as an integral part of the technological
process production — consumption.

Thus, the most relevant object of study in modern conditions in the Russian Federation is the
domestic electricity market, which tends to grow and develop.

It was revealed that the reforms of the electricity market of the Russian Federation, digital
transformation, the emergence of digital interval electricity meters, the development of
telecommunications and «smart grids» are factors in the development of an alternative structure
of the electricity market with an increase in the elasticity of consumption.

The study of the structure of the electricity markets of the Russian Federation makes it
possible to determine the possibility of introducing the concept of "demand management” to
rationalize electricity consumption and increase the economic efficiency of energy supply to
ensure a balanced economic development of the country.
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AHAJIN3 OCOBEHHOCTHU CBOPA JAHHBIX ITPU BYPEHHUH B3PbIBHbIX
CKBAKHUH JJIsA CHU)KEHUSA CEBECTOUMOCTH ITOJIE3HBIX NCKOITAEMbIX

B pabome paccmompenvt memoovbl onmumusayuu 63pul6HbIX pabom 3a cuem NOAYYeHUs ONMUMATLHO2O0
pasmepa Kycka nopoo, CHUXCeHue 3a cyem 3mozo cebecmoumMocmu NOAe3HbIX KOMROHEHMO8, MAK KAK OOHUM U3
KII04e6blX NApamempos, SIUsIOuUX Ha Ce6ecmoumMocms, AGIAIOMCA 63pblHble pabomyl, 3ampamsl HA KOMOpble
docmuzaiom 30% om obwux 3ampam. CoOmeemcmeeHHo CHUICEeHUEe 3ampam 6 Mol 001ACMU NO380IUM O0OUMbCS
MAKCUMANLHO20 IKOHOMUYEeckoz2o dgexma. Kpome moeo, nonyuenue OnmuManibHo20 pasmepa KycKa npu
83DPBIBHBIX PAOOMAX MAKIHCE YMEHbUUM 3aMPAmbl HA NOSPY3KY, MPAHCROPMUPOSKY U OpOOIeHUe 2OPHBIX NOPOO.

Kniouesvie cnosa: Measurement While Drilling; MWD, 6ypenue; cebecmoumocmo, 2panyiomempuyeckuil
cocmas; ceolicmea nopoosl; ONMUMUZAYUS

B pabore paccMOTpeHbl METOAbl ONTHUMM3ALMU B3PBIBHBIX pabOT 3a CUET MOIy4eHUs
ONTUMAJILHOIO pa3Mepa KycKa IOpOJ, CHI)KEHHE 3a CUeT 3TOro ce0ecTOMMOCTH IOJIE3HBIX
KOMIIOHEHTOB, TaK KaK OJHUM H3 KJIIOUEBBIX IapaMeTpOB, BIMAIOLIMX Ha CeOECTOMMOCTb,
SBJISIIOTCSL  B3pBIBHBIE paOOThI, CTOMMOCTb KOTOpbIX gocturaer 30% or oOmeld CcymMsl.
COOTBETCTBEHHO CHUXKEHHE 3aTpaT B 3TOH OOJACTH MO3BOJMT JOOUTHCSA JOINOJHUTEIHHOIO
NoJTydeHUs NMpHUOBLIM B paMKax TexHosiorudeckux nporeccos bBP. Kpome Toro, monydenue
ONTUMAJILHOTO pa3Mepa KycKa IIPpH B3pbIBHBIX PabOTaxX TAK)Ke YMEHBIIMUT 3aTpaThl Ha MOTPY3KY,
TPAHCHOPTUPOBKY U IpOOJICHHE TOPHBIX OPOJ.

Onnako npoBesneHue Hanbosee 3(pPEeKTUBHBIX B3PBIBHBIX pabOT OCI0XKHSAETCS OTCYTCTBUEM
uHbOpMallUd O JETaJbHOM CTPOEHUHU B30OPBAaHHOI'O MacCHBAa: HAJIWYMM TPEIIMH, IYCTOT,
NIEePEeX00B TOPHBIX MOPOJ HAa KOHKPETHBIX ydacTKaX MPOBOJUMBIX paboT. st pemeHus 3Toro
BOIPOCAa BO3MOKHO HCIONIb30BaHue TexHomorun «Measurement While Drilling» (MWD),
KOTOpas MO3BOJIIeT CcoOMpaTh U aHAIM3UPOBaTh HHQPOPMALMI0O O TOPHOM MaccuBe
HETOCPEJCTBEHHO BO BpeMsi OypEHHUs B3pBIBHBIX CKBaXHH. JTOT METOJ MO3BOJIAET cOOMpaTh
JaHHbIE JJI aHajM3a TOPHBIX NOpoA 0e3 HeoOXOAMMOCTH JONOJHMUTENBHBIX BpPEMEHHBIX
U TPYJOBBIX 3aTparT, CBA3aHHBIX C MPOBEIEHUEM, HAIpUMeEp, reopU3NIECKOT0 KapoTaka, 0Toopa
KepHa ¥ T.N. OHAKO MPUMEHEHHE 3TOro MeToJla TpeOyeT MpoBeAeHUs paboT MO HavyaIbHOMY
aHaJM3y COOpPaHHBIX JAHHBIX C IIEJBI0 MX COMOCTABIEHHS C pealbHbIM COCTOSHUEM MacCuBa,
YTO B JaJbHEHIIEM IO3BOJUT CO3/aTh AJITOPUTM, CHOCOOHBIH aBTOMATHYECKH OTOOpa)xarhb
MH(OPMALIHIO O COCTOSIHUM MAacCHBA MO JaHHBIM JIaHHBIE, [TOJIyYE€HHBIE ITPH OypEHUH.

B kauecTBe MeTosa Mccnen0BaHus B padoTe MPEICTaBIeH aHAJIN3 U3MEPSIEMbIX TTapaMeTpOB
OypeHHsI C LEJbI0 OIpENENIeHHUs] HAIWYUS WM OTCYTCTBHUSl pEaklUUd Ha H3MEHEHHE THUIIOB
Y TUIOB MOPOJI, NEPEeCceYeHNe 30H CTPYKTYPHBIX HAPYLIEHUH U HEOJHOPOJHOCTEM B MacCHUBE.
[IpencraBieHsl pe3ynbTaThl HM3Yy4EHUS U CONOCTaBIEHHUS TI€O0JOrMYeckod HHpopmanuu,
MIOJIYYEHHOM B pe3yjbTaTe CKAaHUPOBAaHUS OTKOCOB IOBEPXHOCTEH YCTYIIOB, 00pa30BaBIIMXCS
IIpM KOHTYPHOM B3pbIBE, a TaK)K€ Pe3yJbTaThl BHJICO3HJIOCKONMU IIMYPOB C IOKa3aTeIsIMU
9HEPrOEMKOCTU OYpPEHHsI TOPHBIX TTOPO/I.

Ha ocHOBaHMM NOJy4YEeHHBIX PE3YJIbTATOB MPEACTABIECHBl NEPCIEKTUBHBIE HAINPABIICHUS
UCCIEIOBAaHUM MO CO3JaHHI0 OO0YydYaloIlMX aJrOpUTMOB, HANpaBICHHBIX Ha pacyer
IpaHyJIOMETPUYECKOTO COCTaBa B30PBAaHHOW TOPHOM MacChl ¢ y4€TOM HE TOJIBKO (haKTOPOB,
CBSI3aHHBIX C MPOBE/IEHWEM OYpPOB3PBIBHBIX PabOT, HO U COCTOSHUSI TOPHBIX MOPOJ B Maccuse,
YTO MO3BOJIUT MaKCUMaIbHO 3()(PEKTUBHO MPOU3BOIUTH B3phIBHBIE pa0OTHI Ha 3a/1aHHBII pa3Mep
KyCKa, YTO B CBOIO OYepe/b MO3BOJMUT CHM3UTh 3aTPaThl HE TOJILKO Ha B3pBIBHbIE PabOTHI, HO
Y Ha BECh KOMILJIEKC paldoT, CBA3aHHBIX C JOOBIUEH MOJIE3HBIX NCKOMAEMBbIX.

Hayunbie uccnenoanus «Pa3paboTka MeToJa MPOTrHO3MPOBAHUS APOOJIEHHUS B30PBAHHBIX
TOpHBIX TIOpoa Ha ocHoBe maHHbix Measurement While Drilling (MWD) u wmammaHOTO
oOyueHus1» BBINONHSAIOTCA NIpH (prHaHCcoBOM noanepxke «Cosera no rpantam npu [Ipesuaenre
Poccuiickoit ®enepannu 1O TOCYIapCTBEHHOW MOIIEPKKE MOJIOJBIX POCCHUUCKHMX YYEHBIX
U TOCYAApPCTBEHHOM TNOMJEpKKE BeAylIMX HayyHbIX MmKoad Poccuiickoit ®@enepannn»
(MK-3770.2021.4).
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DATA COLLECTION FEATURES OF DURING THE BLAST WELLS DRILLING
TO REDUCE THE COST OF MINERALS

The work considers the method of optimization of blasting works by obtaining the optimal size of short rocks,
reducing the cost of useful components due to this, since one of the key parameters affecting the cost is blasting
works, the cost of which reaches 30% of the total amount. Appropriate reduction of costs in this area will allow to
achieve the maximum economic effect. In addition, obtaining the optimal size of the lump during blasting operations
also reduces the costs of loading, transportation and crushing of rock.

Knrwouesvie cnosa: Measurement While Drilling; MWD; drilling; cost price, granulometric size composition;
rock properties; optimization

The work considers the method of optimization of blasting works by obtaining the optimal
size of short rocks, reducing the cost of useful components due to this, since one of the key
parameters affecting the cost is blasting works, the cost of which reaches 30% of the total
amount. Appropriate reduction of costs in this area will allow achieving the maximum economic
effect. In addition, obtaining the optimal size of the lump during blasting operations also reduces
the costs of loading, transportation and crushing of rock.

However, carrying out the most effective blasting works is complicated by the lack of
information on the detailed structure of the blasted massif: the presence of cracks, voids, rock
transitions in specific areas of the work being carried out. To solve this problem, it is possible to
use the technology "Measurement While Drilling” (MWD), which allows you to collect and
analyze information on the rock mass directly during the drilling of explosive wells. This method
allows collecting data for rock analysis without the need for additional time and labor costs
associated with conducting, for example, geophysical logging, core selection, etc. However, the
application of this method requires the initial analysis of the collected data in order to compare it
with the real state of the array, which will later allow creating an algorithm capable of
automatically displaying information on the state of the array based on the data obtained during
drilling.

As a method of research, the analysis of the measured parameters of drilling is presented
in the work in order to determine the presence or absence of a reaction to changes in type and
type rocks, structural disturbances and inhomogeneities in the massive. The results of the
study and comparison of the geological information obtained as a result of scanning the
slopes of the surfaces of the slopes formed during contour blasting, as well as the results of
the video endoscopy of the holes with indicators of the energy intensity of rock drilling are
presented.

On the basis of the obtained results, promising research directions for the creation of
training algorithms are presented, aimed at calculating the granulometric composition of the
blasted rock mass, taking into account not only the factors related to the drilling and blasting
operations, but also the state of the rocks in the massive, which will allow to perform blasting
operations as efficiently as possible the size is small, which in turn will allow to reduce the
costs not only of blasting work, but also of the entire complex of works related to the
extraction of minerals.

Scientific research "Development of a method for predicting the fragmentation of blasted
rocks based on measurement while drilling (MWD) data and machine learning™ are carried out
with financial support from the "Council for Grants of the President of the Russian Federation
for State Support of Young Russian Scientists and for State Support of Leading Scientific
Schools of the Russian Federation™ (MK-3770.2021.4).
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OEJECOOBPA3HOCTD ITPOU3BOJACTBA AMMHNAKA
HE®TEI'A30BBIMU KOMITAHUAMUN B COBPEMEHHBIX YCJIOBUSAX

Poccus asnaemcs 00HuM u3 Kpynuetuux npousgooumenceti Hepeopecypcos, UCHONb3YA 8 Kauecmee Culpbs
makue UCMOYHUKU DHEpIUU, KAK Y20lb, Heghmb u npupoouviii 2as. Hecmompsa ma ocpommvie 3anacel OaHHbIX
pecypcoé U OMHOCUMENbHYIO Oewesustny ux 000blyl, cywecmeylom ciedyioujue npodaemvl: HpegviuieHue
npeonodcenuss MpaouyUOHHbIX Yee000p0008 HAO CRPOCOM,; He2amusHoe lusAHUe Hepme2a306020 KOMNIEKCa HA
OKPYAHCAIOWYIO  Cpedy;, OPUEHMAYUS. MUPOBO2O COOOWeCm8d HA UCNOAb30BAHUE YUCMO20 monausd. [auuvle
npobaemvl  00yCIABIUBAIOM HEOOXOOUMOCb NepeopueHmayuy npou3so0CMeeHHO20 Npoyecca Hegphme2az06020
Komnaexca. 1100 mpaouyuoHHbIMU UCIOUHUKAMU DHEPSUU 6 UCCAe008AHUU NOHUMAIOMCA  Y20ab, Hedmb
U NPUPOOHDBLIL 2a3, NOO YUCBIMU — 80300HOBIsIEMbLE IHEP2OPECYPCHI, 8000POO U AMMUAK.

Kntouesvie cnoea: negmecasosvlii KOMHAEKC, Yycmouuugoe paszeumue; OekapOoHusayus;, 6000pOOHO-
AMMUAYHAS IHEPemUKa

Llenbto uccnenoBaHus SBISETCS 0OOCHOBAHHUE Ie1eco00pa3HOCTH MPOU3BOACTBA aMMHUAKa
He()TEra30BbIMH KOMITAHUSIMH Il JTUBEPCU(PUKAIMN W JACKaApOOHHM3AIMH WX JCSITCIHLHOCTH.
OObexkT wuccienoBaHuss — KomMnaHuM HedTerazoBoro kommiekca Poccuu. Ilpenmer
UCCIICIOBAHMSI — JUBEpPCH(UKAIMS IMPOM3BOJICTBA HEPTEra3oBOro Komiuiekca Poccuu
B COBPEMEHHBIX YCIOBHSIX.

B ocHOBe aHanu3a Jiekar Marepualibl MEXAYHAPOIHBIX M POCCUUCKUX AHAUTUTHYECKHX
areHTCTB, OTYEThl HEPreTUYECKUX KoMnaHui Poccum M Apyrux crpaH, HEpeueHb AaHIJIo-
U PYCCKOSI3BIUYHBIX HAYYHBIX MyOIHKAIUi (CHEUAM3UPOBAHHBIC TEPUOIUICCKIE H3JIaHUS,
cOOpHHKH cTaTeil u Apyroe). Bo BpeMsi mpoBoguMoro uccieqoBanus ObUIH MPUMEHEHBI METO/IbI
CTaTUCTUYECKOTO0 AHAJIN3a, METObl CPABHUTEIBHOTO aHAIN3a, CUHTE3a U JEAYKLIHUH, IIPUHIIUIIBI
CHUCTEMHOT'0 M0/1X0/1a, KAOMHETHBIE UCCIIeI0OBAHUSI.

B xome wcciemoBaHusi ObLI BBIOJIHCH aHAIW3 NPOOJIeM pa3BUTHSA HE(TEra3oBoro
KoMIuiekca Poccun, cpeau KOTOPhIX MOXKHO BBIICIUTH CIIEIYIOIINE: HepeaTn30BaHHbIe 00bEMbI
YTJIEBOJOPOJOB HEOOXOIMMO CHKHTaTh, IOCKOJIbKY TIPHOCTAHOBKA JOOBIUM (KOHCEpBAIUsA
CKBOKMH) HE SBISETCS BO3MOXKHOW; 3HAYMTENBHOE CHIDKEHHE CIIpoca Ha POCCHICKUE
YIJIEBOJOPOABI CO CTOPOHBI 3aMaJHBIX CTpPaH; BBHIOPOCHI TMAPHUKOBBIX Ta30B W HWHBIX
3arps3HAIONIMX BEIIECTB B Ipolecce JOOBIUHOM U MPOU3BOICTBEHHOU EATETHHOCTH.

beuto uccnenoBaHO Tekyliee MOJOKEHUE M MEPCHEKTHBBI PA3BUTHS YHCTOTO TOIUIMBA,
TaKOr0 Kak BOJIOPOJX M aMMHAK, MOTEHUMAIBHBIA CIIPOC HA JAHHOE TOIUIMBO CPEIU Pa3HbIX
CEeKTOPOB PKOHOMUKH Poccum u mupa. ABTopamu Obljia COCTaBJ€HA apryMEHTAllMOHHAs KapTa
11eJ1eCO00pPa3HOCTH MPOM3BOICTBA aMMHaKa B KaueCTBE dHEpPropecypca: pocT Ccrpoca Ha YHCTOE
TOIUTMBO; HAJIMYKE JEHCTBYIOMIEH CHUCTEMBI NUCTPUOYIIMH aMMHaKa,; KOHKYPEHTOCIIOCOOHOCTh
aMMHUAYHOTO TOIUIMBA MO OTHOIICHHIO K TPAJUIIMOHHBIM YTIIEBOAOPOJaM (TEIIoTa CropaHus,
TeMIlepaTypa XpaHEHUs] W WHbIE (PU3MKO-XUMUYECKHE CBOMCTBA); OTHOCUTEIHHO HEOOJBINNE
[IEpPBOHAYAJIBHBIE KAaNUTAJbHbIC BJIOKEHUS, CBSI3aHHBIE C CYILIECTBOBAHMEM TIa30XMMHUYECKUX
MOIIIHOCTEW; OMacHOCTh MEPENpOU3BOJCTBA BBHUIY YlIepOa OKpY)KaloIlel cpelre pasiHyHBbIX
MOJIMMEPOB, Ha MPOHM3BOJACTBO KOTOPHIX HAIMpPaBJICHBI MOCTABKH MPUPOAHOTO Ta3a W HedTH,
U Ipyroe. belmn MmpoBeneHbl OLIEHKA PUCKOB IMPOM3BOACTBA M JAIBHEHIIErO0 HCIOJIb30BaHUSA
YUCTOI'O TOIUIMBA U U3YYEHUE BO3MOKHOCTEW yIPaBICHUS JaHHBIMU pUCKaMHU. Takke BO BpeMs
uccienoBanus Ob1a 000CHOBaHA dKOHOMHYECKash d(PPEKTUBHOCTh MTPOESKTOB MO MPOU3BOJICTBY
U TIOCTIEAYIOIIEMY COBITY OJHEPreTHYecKoro aMMHaKka Kak BHYTPHU CTpaHbl, TaKk U 3a ee
IpeieIaMu.

HccnenoBanue mnokaszano, 4YTO MPOU3BOACTBO DJHEPIETUUYECKUX BOJAOPOJa M aMMHUAKa
CIOCOOHO TIOJIHOCTBIO YCTPAHWTHh WJIM MUHUMH3WUPOBATh BIIMSHUE YKa3aHHBIX paHEe MpooOsieM
Y TIO3BOJIUT TPHONM3UTHCS Poccuu K JOCTHMXKEHHIO IeNeld B 00JacTH YCTOWYMBOTO PAa3BUTHS
U JieKapOOHM3aIii He(TEera3oBOro MPOM3BOJICTBA W BCEH XO3SMCTBEHHO-TIPOM3BOJICTBEHHOM
JIEATEIIbHOCTU TOCYapCTBa B LIEJIOM.
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THE FEASIBILITY OF AMMONIA PRODUCTION BY OIL AND GAS COMPANIES
IN MODERN CONDITIONS

Russia is one of the largest producers of energy resources, using such energy sources as coal, oil and natural
gas as raw materials. Despite the huge reserves of these resources and the relative cheapness of their extraction,
there are the following problems: the excess of the supply of traditional hydrocarbons over demand; the negative
impact of the oil and gas complex on the environment; the orientation of the world community to the use of clean
fuel.. These problems necessitate the reorientation of the production process of the oil and gas complex. Traditional
energy sources in the study are coal, oil and natural gas; under clean — renewable energy resources, hydrogen and
ammonia.

Keywords: oil and gas complex; sustainable development; decarbonization; hydrogen-ammonia energy

The purpose of the study is to substantiate the feasibility of ammonia production by oil and
gas companies for the diversification and decarbonization of their activities. The object of the
study is the companies of the oil and gas complex of Russia. The subject of the study is the
diversification of production of the Russian oil and gas complex in modern conditions.

The analysis is based on the materials of international and Russian analytical agencies,
reports of energy companies in Russia and other countries, a list of English- and Russian-
language scientific publications (specialized periodicals, collections of articles, etc.). During the
research, methods of statistical analysis, methods of comparative analysis, synthesis and
deduction, principles of a systematic approach, desk research were applied.

In the course of the research an analysis of the problems of the development of the Russian
oil and gas complex was carried out, among which the following can be distinguished:
unrealized volumes of hydrocarbons must be burned, since the production stoppage
(conservation of wells) is not possible; a significant decrease in demand for Russian
hydrocarbons from European countries; emissions of greenhouse gases and other pollutants in
the process of mining and production activities.

The current situation and prospects for the development of clean fuels such as hydrogen and
ammonia, the potential demand for this fuel among different sectors of the economy of Russia
and the world were investigated during research. The authors have compiled an argumentative
map of the feasibility of producing ammonia as an energy resource: an increase in demand for
clean fuel; the presence of an existing ammonia distribution system; the competitiveness of
ammonia fuel in relation to traditional hydrocarbons (heat of combustion, storage temperature
and other physico-chemical properties); relatively small initial capital investments associated
with the existence of gas chemical capacities; the danger of overproduction due to environmental
damage of various polymers, the production of which is directed to the supply of natural gas and
oil, and more. The risks of production and further use of clean fuel were assessed and the
possibilities of managing these risks were studied. Also, during the study, the economic
efficiency of projects for the production and subsequent sale of energy ammonia both within the
country and abroad was substantiated.

The study showed that the production of energy hydrogen and ammonia is able to
completely eliminate or minimize the impact of the previously mentioned problems and will
allow Russia to get closer to achieving the goals in the field of sustainable development and
decarbonization of oil and gas production and all economic and industrial activities of the state
as a whole.

41



B. XuHKquads'el, M.A. Hesckan’

1Ma2ucmpaum, Canxm-Ilemepbypeckuii copnvtii ynusepcumem, Cankm-Ilemepoype, Poccus
2 loyenm, k.5.1., Canxm-Ilemep6ypeckuii 2opuviii ynusepcumem, Canxm-Ilemep6ype, Poccus

CTPATETMUYECKHU AHAJIN3 YCTOMUUBOCTHU MTAO «HOBATIK»

B pabome sviseneno srusnue medxcoyHapooHo2o cankyuorno2o oasnenust Ha ycmouyusocms [1A0 « HOBATOK».
Ipeocmasiaenvl ocHosHbie hakmopwl, cmassujue noo yepo3y COXPaHeHue YCmoudueocmu KOMRAnuu 6 yeiom. boln
paspaboman aHaIu3 pUcKos, YKA3vlealoWull HA GePOSIMHOCb B03HUKHOGEHUSL MO20 WU UHO20 PUCKA U GEIUHUHY
B03MOJICHBIX NOMEPL OM He2o Yy Komnawuu. [[isi moeo, umobvl Ooiee 0emaibHO U3VUUMb GIUSHUE GHYMPEHHUX
U BHEUWIHUX (PAKMOPO8 HA YCMOUYUBOCTb U PA3GUMUE KOMNAHUU, OblL GbINOIHEH CUEHAPHBIL NPOCHO3, 8 KOMOPOM
0mobpadICalOmMcs paziuyHble NOCieOCmaust OJist YCMoUNUGOCU KOMIAHUU NPU USMEHEHUU CYEHAPUES ee PA3GUMUSL.

Knrwouesvie cnosa: ycmotiyusocmo; munepaivHo-coipbesoll komnaexc; CIII, cocudcenue easa; cankyuu;
CYEHAPHDBIIL AHANU3; AHATU3 PUCKO8, NpUBIeYeHue npoekmHo2o gunancuposanus, ATP

B uccrnenoBanuu npoBeeH aHalIK3, IO3BOJISIFOIINN 1aTh OLIEHKY U IPOrHO3 YCTOMUMBOCTH,
BbIABUTh pucku kKomnanun [IAO «HOBATOK». AKTyalbHOCTH JaHHOTO MCCIIEIOBaHUSA
oObsicHsieTcss TeM, 4yTo Ha ceroaHawHuil aeHb [TAO «HOBATOK», kak U Bce KpyIlHbIE
pPOCCUICKHE KOMITAHUHM MUHEPAIbHO-CHIPHEBOT0 KOMILIEKCA, MIPETEPIEBAET HEMPOCTON MEepUO.l
[0 TpPUYUHE 3aMaHOM CAaHKIMOHHOW MOJMTUKHU. VI3BeCTHO, UYTO KOMMAaHMS aKTUBHO
coTpyaHuvaer kak ¢ ppiHkoM ATP, Tak u co ctpanamu EBpomneiickoro corosa, ycrneurHo o0xoms
cankuuu CIIA B aTux crpanax no ¢espans 2021 r.

Onnako, kK Kommanu#, rae 19,4 % axuuii npuHaIISKUT (paHily3ckoi kommanuu Total,
A O0/JHUM U3 OCHOBHBIX M3 MapTHEPOB SBJSETCS KWUTalickas HalMOHalbHAas HedTerazonas
koprnopatusi —CNPC, noka eme He 6buto mpumeneHo npsmbix cankimid ot CHIA u EC, HO ux
KOCBEHHOE BIIMSIHME JOCTaTOYHO OIIYTHMO JUIi  IPOEKTOB U IIOCTaBOK, OCYIIECTBIISIEMbIX
KOMIIaHHEH, 1 MOKET OTPA3UThCS Ha ee yCTOWYMBOCTU. OTMETUM, UTO IUIAHUPYEMBIN MSATHIN MaKeT
cankuuii EC cozmepkut 3amnper Ha IpoJaxy, MOCTaBKy, nepegady Wiu sKkcnopt B Poccuto ToBapoB
Y TEXHOJIOTUH, HEOOXOIUMBIX Ul CXKIDKEHHUS Ta3a, HE3aBUCHMO OT TOro, mpoucxonst onu u3z EC
win HeT. OueBUIHO, YTO 3TO 3HAYUTEIBHO MOBIMAET Ha peaau3auuto npoekra «Apktuk CIII-2».

L]envio NaHHOTO WCCIENOBAHUS SIBJISETCS OLIEHKA YCTOWYMBOCTH KOMIIAHUM C Y4ETOM
CYIIECTBYIOUIUX PUCKOB, MPEJICTABIECHUE PELIECHNs CYIIECTBYIOLUMX MPOOJIeM U MPOrHO3UPOBAHKE
€€ YCTOMYHMBOCTH B YCIIOBUSAX MEXIYHapOJIHOIO CAHKLIIMOHHOT'O JaBJICHHUSI.

B pabGore ObulM TOCTaBIEHBI CIEAYIOMUE 3adauu: ONPEETICHUE aKTyalbHBIX YIpo3
Y PUCKOB, INIPEACTABIEHUE CLIEHAPHOIO aHAJIN3a C YYETOM M3MEHEHUS BHYTPEHHUX M BHEUIHMX
¢dakTopoB, BEIOOp crieHapusi, 000CHOBaHUE BbIOOpA.

Memodamu uccnedoeanusi SBISINCH METOJ TMPUOPUTE3alMU WHGOPMAIUU, KOTOPBIi
MojJpa3yMeBaeT BbIOOp Hambojee BaXXHOW U 3HAUMMOW WHGOpPMAIMU JUJIT  JTAHHOTO
MCCJIEIOBAHMSI, PUCK-aHAIIN3, & TAKXKE METOJI CLUEHAPHOTO IIPOTHO3UPOBAHMS.

Pesynomamom npumMeHeHHsI MeToJa NPUOPUTE3alMK CTaJl0 BBIAEICHUE YETBIPEX OCHOBHBIX
(aKkTOpOB, CTAaBAIIMX IO/ Yrpo3y COXpaHEHHE YCTOWYMBOCTH KOMIIAHMM B IIEJIOM U BBIEIEHHE
BO3MOXKHBIX CIIOCOOOB YCTPaHEHMsI JaHHBIX yrpo3: (GaKTop HEW3BECTHOCTH, CTaBSIIMHI 0] BOIPOC
JanbHelIee MnpenocTaBieHue (UHaHCHpoBaHUS KommaHued Total; CIOXXHOCT NpHBICYEHHS
MPOEKTHOTO (PMHAHCUPOBAHMS Kak U3 3apyOEeKHBIX, TAK U OTE€UYECTBEHHBIX OAHKOB, YTO CBS3aHO
C HAJIO)KEHHEM CaHKIMH Ha mnocneanue; (axrtop mnpoctauBanusi CIII'-TaHkepoB y eBpomneickux
MOPTOB; TpEKpallleHHe MOCTaBOK aMEPHKAHCKUX Ta30BbIX TypOHMH. Pe3ynbraTomM merona pHCK-
aHaJM3a CTaJl0 HarJIIIHOE IPEJICTABICHUE PUCKOB HA KapTe PHUCKOB, a pe3ylbTaToM MeEToJa
CLICHApPHOTO IPOTHO3MPOBaHMS CTAJI0 MOJEIMPOBAHUE TPEX OCHOBHBIX CLIEHAPHEB C Y4YETOM
M3MEHEHUs] HanOojiee Ba)XKHBIX BHYTPEHHUX U BHEIIHUX (DAaKTOPOB, BIMSIOIIMX HAa KOMIIAHHIO,
a TaKKe MOCIEAYIOLHIA BEIOOP OHOTO U3 CLIEHApHEB ¢ 0OOCHOBAHUEM CIEIAHHOTO BEIOOpA aBTOPOM.

B pabote Obl1 clienaH BBIBOJ O TOM, YTO CIPOC HAa POCCUNMCKHE SHEPrOHOCUTETN OCTAHETCS
IpeJeNbHO BBICOKUM B II€JIOM, U B OCOOCHHOCTH, C HACTYIUIEHHEM X0J0J10B. KoMmmanus Ttakxke
Oyner mpeycneBaTh B IMEpPEXo/ie Ha JKOJOTHUYHOE BOJOPOAHOE TOIUIMBO BCIIEACTBHE
NOMYJISIPU3ALMY 3€1€HON SKOHOMUKHM He Tosibko B EC, Ho u B ctpanax ATP. [lomumo 3toro,
JI0JIs KOMITAaHUU Ha MexyHapoaHoM pbiHke CIII', yBenuuuTcs U 3a cyeT npuoOpeTeHusl 10JIu
B IIpoekTe «CaxamuH-2».
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STRATEGIC ANALYSIS OF THE SUSTAINABILITY OF PJSC NOVATEK

The article reveals the influence of international sanctions pressure on sustainability of PJSC « NOVATEK».
The main factors that threaten the sustainability of the company as a whole are presented. A risk analysis was
developed to indicate the likelihood of a risk and the extent of its possible losses to the company. In order to study in
more detail the impact of internal and external factors on the sustainability and development of the company,
a scenario forecast was performed, which displays the various implications for the sustainability of the company
which shows various consequences for the sustainability of the company when its development scenarios change.

Keywords: stability, mineral resource complex, LNG, gas liquefaction, sanctions, scenario analysis, risk
analysis, attraction of project finaning, APR countries

The study carried out an analysis that allows to assess and forecast the sustainability, to
identify the risks of PISC NOVATEK. The relevance of this study is explained by the fact that
today PJSC NOVATEK, like all major Russian companies in the mineral resource complex, is
undergoing a difficult period due to Western sanctions policy. It is known that the company
actively cooperates both with the Asia-Pacific market and with the countries of the European
Union, successfully bypassing US sanctions in these countries until February 2021.

However, the company, where 19.4% of the shares belong to the French company Total, and
one of the main partners is the Chinese National Oil and Gas Corporation — CNPC, has not yet
been directly sanctioned by the United States and the EU, but their indirect influence has
a significant impact on the company's projects and supplies, in general, on its sustainability.
It should be noted that the planned fifth package of EU sanctions contains a ban on the sale,
supply, transfer or export to Russia of goods and technologies necessary for gas liquefaction,
regardless of whether they originate from the EU or not. It is obvious that this will significantly
affect the first and second lines of the Arctic LNG-2 project.

The purpose of this study is to assess the company's sustainability taking into account
existing risks, present solutions to existing problems and forecast its sustainability under
international sanctions pressure. The following tasks were set in the work: identification of
current threats and risks, presentation of scenario analysis taking into account changes in internal
and external factors, scenario selection, justification of the choice.

The research methods were the method of prioritization of information, which implies the
selection of the most important and significant information for this study, risk analysis, as well as
the method of scenario forecasting.

The result of the prioritization method was the identification of four main factors that
threaten the preservation of the stability of the company as a whole and the identification of
possible ways to eliminate these threats: the factor of uncertainty, calling into question the
further provision of financing by Total; the difficulty of attracting project financing from both
foreign and domestic banks, which is associated with the imposition of sanctions on the latter;
the factor of idling LNG tankers at European ports; termination of supplies of American gas
turbines. The result of the risk analysis method was a visual representation of risks on the risk
map, and the result of the scenario forecasting method was the modeling of three main scenarios,
taking into account changes in the most important internal and external factors affecting the
company, as well as the subsequent choice of one of the scenarios with the justification of the
choice made by the author.

The paper concluded that the demand for Russian energy carriers will remain extremely high
in general, and especially with the onset of cold weather. The company will also succeed in
switching to environmentally friendly hydrogen fuel due to the fact that the green economy is
becoming increasingly popular not only in the EU, but also in the Asia-Pacific countries. In
addition, the company's share in the international LNG market will increase due to the
acquisition of a share in the Sakhalin-2 project.
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HOBASI PEAJIbHOCTBD JIJI1 POCCUMCKOI'O TA30BOI'O PBIHKA:
PUCKHU U TEPCIIEKTUBbI

B pabome npedcmasnenvi pesynomamovl Uccie008anusi USMEHEHU MUPOBO2O 20306020 DbIHKA, A MAKJICe
nepcnexkmus pazeumus pvinka 6 Poccuu ¢ yuemom ciodicuswienicss 2eonoaumuieckoll cumyayuu 6 ¢egpane u mapme
2022 200a, koeda npasumenbcmea e8poNeicKux U CeeepoamMepuUKAuCKUx CmpaH-uMnOpmepos NpupooHo2o 2d3d
coenanu HeOOHOKPAMHbIE 3ASIGIEHUS O BO3MOJICHOCU NpeKkpawenus nocmagok u3z Poccuu. Asmopamu
paccmompeHsl mpu NOMeHYUudIbHble Cmpame2ull pa3eumus. OmeYecmeeHH020 2d306020 PbIHKA 6 Ciyyde nomepu
001U e8PONECKO20 PbIHKA 8 CIPYKMYpe Peanu3ayiu pOCCUiCK020 2asd.

Knroueewie cnosa: 2azoswiil puinok Poccuu; Hogvle 6b1308bl; nepcnexkmiugbl pazeumus

[Io MHEHHIO 3KCIEPTOB, MOJHBIM OTKAa3 OT POCCUMCKOrO ra3a HEBO3MOXHO OCYILECTBUTh
B KPaTKOCPOYHOM TIEPHOIE, OJIHAKO B YCJIOBHSX ClOXKuBIIeHcs B geBpasie 1 Mapte 2022 roma
TEONOJINTUYECKOM  CUTyallud, KOIJa CTPaHbI-MMIIOPTEpPHl IPHUPOJHOTO Trasza  3asBWIU
0 HaMepeHMsIX IMPHOCTAHOBUTH IOCTaBKM M3 Poccum, HUCKIOuYaTh JaHHbBIE OOCTOATENbCTBA
Henb3s. McciienoBanye nepcnekTuB pa3BUTUS POCCUNCKOIO ra30BOr0 phIHKA, MOBEPraroLIerocs
HOBBIM BBI30BAM, AaKTyaJbHO, TaK KaK Ha €ro pe3yJibTaTaX IpeICTaBISIETCd BO3MOKHBIM
BbIpa0OTKa cTpaTeruil s AajabHEHIINX 1eHCTBUM.

Llenp paboThl 3aKiroyaeTcs B ONPEAETICHUM HOBBIX MyTeH JUIsl Pa3BUTHUS Ta30BOTO PbIHKA
Poccun B ycnoBusX CIOXXHON IeONOIMTUYECKON OOCTAaHOBKU M OLIEHKE UX MEPCHEKTUBHOCTH.
KnroueBble MeTOABI HCCIENOBAHUS BKIIOYAIOT CJEXylolue: 0030p JUTEpaTyphl; aHAIU3
CTaTUCTUYECKUX JAHHBIX; IOCTPOEHUE TUIIOTE3; BEPOAIbHBIE IKCIIEPTHBIE METOIBI.

Poccust nHa mnporspkeHum 10 ner 3aHMmaer 2 MECTO B MHUpE IO IIPOU3BOJCTBY rasa.
B 2020 rony o0beM peanm3anmuMy POCCHICKOTO Tra3a Ha BHYTPEHHEM pBIHKE cocTaBmil 63%,
3kcnopT — 37%, u3 Hux 26% — B cTpansl EBponbl.

[lpr yciaoBHSAX, YTO POCCHHMCKHMN Ta30BBI PBHIHOK MOT OBl pPa3BHBATHCSA IO TEKYIIECH
TPaeKTOPUH, TO ecTh 0e3 yuera coOwiTuii 2022 roma, eBpomeiickuii peiHOK Kk 2030 romy mor
YCWIHTBCS M 3aHATh JOJ0, paBHylo 31% oT Bcell peanusanuu, 3a CYET BBEIACHUS
B SKCILTyaTaluio TpyoonpoBoia «CeBepHbIi MOTOK — 2». Kutalickuil pbIHOK Takke BBIPOC Obl 32
CYET BBEJIEHUS B dKCIUTyaTaluo TpydornpoBoaa «Cuna Cubupu — 2» U 10BEICHUS 10 IPOSKTHOU
MoLTHOCTH TpyOomnpoBoaa «Cuna Cubupu». [lonast BHyTpeHHEro pblHKa cHu3MTCA 110 49%
HECMOTpSI Ha POCT YPOBHS razu(uKalud PETMOHOB U OXHUAAEMbIM POCT MPOMBILIUIEHHOTO
notpelieHus raza Mpou3BojAcTBaMH. Jloyis peanus3anuu MPUPOJHOTO Ta3a B CTPaHbl OBIBILEro
COBETCKOTO COI03a TaKXke COKpatuiack Obl 70 2% wu3-3a HaOMIONAOMIENCs TEHSHIIUU
CTaOWJILHOTO CHUXEHUsI 00beMa nocTaBok u3 Poccun 3a mocnennue 5 net. omns nocraBok CIIT
yBenmuuutcss 10 9% B COOTBETCTBHMM C yTBepxkaeHHOM B 2020 rogy «DHeprermdeckon
crparerueit Poccun 1o 2035 rogar.

B ycnoBusix ci0XKHOH TIeonoJUTHYECKOW OOCTaHOBKHM CJelyeT NPUHATh BO BHHUMaHHE
TUIIOTE3Y, YTO EBPONEMCKHM PBIHOK MOXET IepecTaTh CyIecTBOBaTb B Poccum, ogHAKo
noctaBku B Typuuro coxpansatcs no onHoil HUTke «Typenkoro norokay. Ilo nanHHOMY clieHapuio
24% npousBoguMoro raza OyJeT He peaqn3oBaHO. B CBA3M ¢ 3TUM MOsBIsSIETCS NOTPEOHOCTh
B TIOMCKE HOBBIX KaHAJIOB COBITA.

[Ipennaraercs Tpu BapuaHTa peuleHus MpoOieMbl. Bo-mepBbiX, yBeIHMYEHHE 0JH
BHYTPEHHEI0 pbIHKA, OJHaKO He Oojee ueM Ha 47 mipA M B COOTBETCTBHH C OXKHIAEMBIM
pocTtoM moTpebsieHusi. Bo-BTOphIX, yBeIHUEHUE 3KCIOPTa MPUPOJHOTO Ta3a TPyOOIPOBOIHBIM
TPAHCIIOPTOM, YTO MaJOBEPOSITHO KAaK B CYIIECTBYIOIIUX HANpaBICHUSAX, TaK U B HOBBIX. Tak,
brwxuuit Boctok u Adpuka obecrieueHbl COOCTBEHHBIM ChipbeM, a B MHauu, FOxHoit Amepuke
u Ha /laneHem Boctoke pacrer cipoc Ha CIII', B ToM 4ncie u3-3a THOKOCTH KOHTPAKTOB. Takum
o0pa3oMm, peruoHnl JMOO oOecmedeHbl JHepropecypcamMu, MO0 OTHAIOT MPEeANOoYTEeHHE
pasBuBaromieMycst CIII', cnemoBaTenbHO, 3TO HaANpaBIEHUE CTAaHOBUTCA €IMHCTBEHHBIM
aKkTyalabHbIM 11151 Poccun.
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[To mporuo3am skcrnieptoB cripoc Ha CIII" BeipacTeT Ha 57% k 2040 roay, camblii OONBIION
MpUPOCT OXuAaeTcs B mpounx crpaHax ATP. Dtu HampaBineHuss moka jubOo ci1abo pa3BUTHI,
100 oTcyTcTBYIOT B Poccum.

Oxwumaercst, uro k 2030 roxy skcrmopr pocemiickoro CIIT Beipacrer 10 90 Mupa M2, a 1o
CaMOMY ONTHMHICTHYHOMY CLieHapuio — 10 150 mapa M°. DTOT pocT MO3BOIHT YIOBICTBOPHTD
3HAYUTENBHYIO JIOJI0 pactymero crnpoca kak B Kurtae w HMuauM, Tak M Ha HOBBIX
yBenanuuBaromuxcs peinkax ATP. OpHako npu CyIIECTBYIOIIMX MOIIHOCTSX JaXKe 10 CaMOMy
ONTUMUCTUYHOMY CLIEHApHUIO CTPaHa CMOXKET peann3oBarh Juiib 79% ra3a or o0bema, KOTOPHIii
MorJia 6s1 peann3oBaTh B 2030 roy ¢ eBpONEHCKUM PHIHKOM.

Takum 00pa3oM, B YCIOBHSAX CIOXKHOW T€OMOJUTUYECKOH OOCTAaHOBKH TPH Pa3BUTHH
Pa3HBIX MEPCIEKTUBHBIX HAPABJICHUN — TO €CTh, YCUJICHHUH KUTANCKOrO U MHIUNUCKOTO PHIHKOB
CIII" i OTKpBITHH HOBBIX B Mpouux cTtpaHax ATP, rae oxugaercst 3HaUUTENIbHBIN POCT cpoca
Ha cbippe, Poccus He cmoxker obecneunth 100-i1% mporuo3upyemslii oObeM peanu3aiu
npupojHoro raza B 2030 rogy. CtpaHa CMOXET peain30BaTh €ro MpH YCIOBHH, €CIIU MOCTABKU
B EBporny cokpatstcs He 6omnee uem Ha 10% unu npousBozctso CIII Beipacter B 2,3 pasa.

I.P. Dorozhkina®, D.M. Dmitrieva®
"Master’s Degree student, St. Petersburg Mining University, St. Petersburg, Russia
2 Associate Professor, PhD in Economics, St. Petersburg Mining University, St. Petersburg, Russia

NEW REALITY FOR RUSSIAN GAS MARKET: RISKS AND PROSPECTS

The paper presents the results of a study of changes in the global gas market, as well as the prospects for
market development in Russia, considering the current geopolitical situation in February and March 2022, when the
governments of European and North American natural gas importing countries made repeated statements about the
possibility of stopping supplies from Russia. The authors consider three potential strategies for the development of
the domestic gas market in the event of a loss of the European market share in the structure of Russian gas sales.

Keywords: Russian gas market, new challenges, development prospects

According to experts, it is impossible to completely abandon Russian gas in the short term,
but in the current geopolitical situation in February and March 2022, when natural gas importing
countries announced their intentions to suspend supplies from Russia, these circumstances
cannot be excluded. The study of the prospects for the development of the Russian gas market,
which is undergoing new challenges, is relevant since its results make it possible to develop
strategies for further actions.

The purpose of the work is to identify new ways for the development of the Russian gas
market in a difficult geopolitical situation and assess their prospects. Key research methods
include the following: literature review; statistical data analysis; hypothesis building; verbal
expert methods.

Russia has been ranked 2nd in the world in gas production for 10 years. In 2020, the volume
of Russian gas sales on the domestic market amounted to 63%, exports — 37%, of which 26% —
to European countries.

Given that the Russian gas market could develop along the current trajectory, that is, without
taking into account the events of 2022, the European market could strengthen by 2030 and take a
share equal to 31% of all sales due to the commissioning of the “Nord Stream—2" pipeline. The
Chinese market would also grow due to the commissioning of the “Power of Siberia—2" pipeline and
bringing the “Power of Siberia” pipeline to its design capacity. The share of the domestic market will
decrease to 49% despite the increase in the level of gasification of the regions and the expected
increase in industrial gas consumption by industries. The share of natural gas sales to the countries of
the former Soviet Union would also decrease to 2% due to the observed trend of a steady decline in
the volume of supplies from Russia over the past 5 years. The share of LNG supplies will increase to
9% in accordance with the "Energy Strategy of Russia until 2035™ approved in 2020.

In the context of a complex geopolitical situation, it is necessary to take into account the
hypothesis that the European market may cease to exist in Russia, but supplies to Turkey will
remain on the same thread of the Turkish Stream. Under this scenario, 24% of the gas produced
will not be sold. In this regard, there is a need to search for new sales channels.
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There are three possible solutions to the problem. Firstly, an increase in the share of the
domestic market, however, by no more than 47 billion m3 in accordance with the expected
growth in consumption. Secondly, an increase in natural gas exports by pipeline transport, which
is unlikely both in existing directions and in new ones. Thus, the Middle East and Africa are
provided with their own raw materials, and demand for LNG is growing in India, South America
and the Far East, including due to the flexibility of contracts. Thus, the regions are either
provided with energy resources, or prefer developing LNG, therefore, this direction becomes the
only relevant one for Russia.

According to experts, demand for LNG will grow by 57% by 2040, the largest increase is
expected in other Asia-Pacific countries. These areas are still either poorly developed or absent
in Russia.

It is expected that by 2030 the export of Russian LNG will grow to 90 billion m3, and according
to the most optimistic scenario — up to 150 billion m3. This growth will meet a significant share of
the growing demand both in China and India, as well as in the new growing Asia-Pacific markets.
However, with the existing capacities, even under the most optimistic scenario, the country will be
able to sell only 79% of the gas volume that it could sell in 2030 with the European market.

To sum up, in a difficult geopolitical situation, with the development of various promising
areas — that is, the strengthening of the Chinese and Indian LNG markets or the opening of new
ones in other countries of the Asia-Pacific region, where a significant increase in demand for raw
materials is expected, Russia will not be able to provide 100% of the projected volume of natural
gas sales in 2030. The country will be able to implement it in case if supplies to Europe are
reduced by no more than 10% or LNG production increases 2.3 times.

C.1O. Ilymuno

Maeucmpanm, Canxkm-Ilemepoypeckuil eopusiti ynusepcumem, Cankm-Ilemepoype, Poccus

CHUCTEMHBINA AHAJIN3 MIOKA3ATEJIS 3ATPYKEHHOCTH
CTPYKTYPHOI'O NOAPA3AEJEHUSA T'ASOTPAHCIIOPTHOI'O INTPEAITPUATUA

B pabome nposedeno uccinedoganue omoena opeanuzayuy MexHuuecKko2o 00CTYICUBAHUS NPeOnpuUsmus no
Mpancnopmuposxe u nocmaskam npupoouozo 2asa 6 Cesepo-3anaonom peeuone Poccuu. I[lenv oannoti pabomul
3aKIOYAEMCsT 8 UZVHEeHUU GIUSHUS PA3IUYHBIX (DAKMOPO8 HA OCHOBHOU NOKA3amenb OesimeibHoCmu omoend
OP2aHU3AYUU MEXHUYECKO20 OOCIYIHCUBAHUSL NPEONPUSIMUSL NO MPAHCROPMUPOSKE U NOCMABKAM NPUPOOHO20 2a3d
6 Cesepo-3anaonom  pezuone, 0Nl NOGbluleHUsT  IPpekmugHocmu  QYHKYUOHUPOBAHUS  CHIPYKIYPHO2O
noopazoenenus, a maxkice GopMupoSaAnUs PEKOMEHOAYUL NO 03MONCHOCISIM ONMUMU3AYUU €20 pAbOmbL.

Knwuesvie cnosa: cucmemmuviii ananu3; UMUMAYUOHHOE MOOCIUPOSAHUE, KOPPEISYUOHHBII —AHANU3Z;
2a30MPAHCNOPMHOE Npeonpusimue; NoKazamens g dexmusHocmu

B wuccnegoBaHMM paccMOTpeH OTAENT OpraHu3alui  TEXHUYECKOTO O00CTy>KHUBaHUS
ra3oTpaHCIOPTHOTO mpeAnpusTus. s aHamm3za JACATENBHOCTH OTJAENa OpraHu3allud
TEXHUUYECKOTO OOCITY)KMBAaHHUSA HEOOXOAMMO: IOCTPOUTH IPOTHO3 3arpy>KEHHOCTH OT[elNa,
MpoBecTH aHaiu3 (aKTOPOB, BIMSIIONIMX HA JAHHBIM TOKa3aTellb U CMOJEIMPOBATH PadoOTy
OTJIeNa KaK CUCTEMbI MaCCOBOT'O OOCITYKUBaHUSI.

[lenbto 1aHHOW pabOTHI SBISETCS W3YUYEHHE BIMSHUS Pa3iMuYHbIX (PAKTOPOB HA OCHOBHOMU
MOKa3aTeNnb ACSITETbHOCTH OTAeNa OpraHU3allii TEXHUYECKOTO OOCTY)KUBaHUS MPEANPHUSATHS,
KOTOPOE€ 3aHUMAETCsl TPAaHCHOPTUPOBKOM U MOCTaBKaMU MpUPOJHOTO raza B CeBepo-3anagHoM
pervoHe, AJisi MOBBIMIEHUS 3PPEKTUBHOCTH (HYHKIIMOHUPOBAHUS CTPYKTYPHOTO MO/ApA3IEICHNUS,
a Takxe GOPMUPOBAHUS PEKOMEH AU IO BO3MOXKHOCTSIM ONTHUMM3AINH ero paboTel. B pabote
OBUTM TIOCTAaBIIEHBI W PEIICHBI 3aJauyd: NPEJICTABICHHUE BBIBOJIOB U3 MEXIYHAPOIHOTO
N OTCYCCTBCHHOI'O OIIbITA PCHICHUSA HpO6J’IeMI)I MOoCPEACTBOM aHAJIM3a UCTOYHUKOB JIUTCPATYPEI
0 TeMe; W3y4eHHe M BbIOOp Hauboyiee MOAXOIANIMX METOJOB CHUCTEMHOIO aHauu3a s
MPOBEACHUS JAHHOTO HCCIEAOBAaHMS; HCCIeqoBaHuEe JaesTeabHocTH npeanpuarus OO0
«l"a3mpom Tpancraz Cankt-IleTepOypr» u omnpeseneHne poii CTPYKTYPHOTO TOApa3AeTICHHUs,
OpPraHM3YIOIIEro TEXHUYEeCKoe OOCIyKMBaHUE; MOCTPOCHHE NMPOTHO3HBIX MOJIETEe Ha OCHOBE
CTaTUCTUYECKUX JaHHBIX, MOJYYEHHBIX MPH NPOXO0XKJIECHUU TPOU3BOJCTBEHHON MPAKTUKH;
ompejieieHue OCHOBHBIX (haKTOPOB, BIUSIONINX HA 3arpy>KEHHOCTh OT/eNa MyTEM MPOBEICHUs
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MHOTOMEPHOTO KOPPEISALUOHHO-PErPECCUOHHOIO aHanu3a; MmojenupoBaHue B cpeae GPSS
World paboTb! oTena opraHu3auy TEXHUIECKOTO 00CITY>KMBaHUS IS OLIEHKHU 3 ()EeKTUBHOCTH
paboThI CTPYKTYPHOTO MOAPA3/CICHHs; COCTABICHNE PEKOMEHAMN 0 TOBBIIICHUIO KauecTBa
paboThI OT/IEIa IPU YCIOBUHU YBEIMUYCHHS HATPY3KH HA HETO B OJIMDKaiIIeM OyayIem.

AKTyaJlbHOCTh JTAHHOTO HCCIICIOBAaHHUS COCTOMT B TOM, YTO TIPEICTaBIICHHas paboTa
BBINIOJIHEHA Ha OCHOBAaHMM PEATbHOTO OOBEKTAa W IOKa3bIBACT BO3MOXKHOCTh TPUMEHCHHUS
UCTIONIb30BAHHBIX ~ METOJIOB ISl JAMBHEHIIET0 W3y4eHHs CTPYKTYPHOTO  TOAPA3CICHHS
NPEINPUSTHS, TAKKE CTOUT OTMETHTh, YTO OJJHAM W3 MPUOPUTETHHIX HAIPABIICHUH NESITEITHHOCTH
NPENPUSTUS SBISICTCS aHAIM3 OPTaHU3alMU TPY/a, TAKUM 00pa3oM B JaHHOH paboTe paccMOTpeH
aKTyaJbHBII BOIMPOC 3arpy>KEHHOCTH OTJIeNla OPTaHM3allMd TEXHUYECKOro oOcimykuBaHus. Takxke
HECBOEBPEMEHHOCTh PEIICHHS 337a4, MOCTYMAIOMINX B OT/IEN, CKa3bIBACTCs HA JIEATEILHOCTH BCETO
TPENPUSTHSL.

MetogaMu  WCCIeOBaHMA ~ SBUIMCH  NPOTHO3HAs — SKCTPAIOJSAIMS, MHOTOMEpPHBIN
KOPPENSIUOHHO-PETPECCHOHHBIA  aHAIN3, MMHTAI[MOHHOE MOJEIHPOBaHUE pPabOTHl OTAea
OpraHu3alK TEXHUYECKOTO OOCITY>KUBAHHUS ISl OLICHKH 3()(PEKTUBHOCTH PabOTHI CTPYKTYPHOTO
noapasaenenus B cpeae GPSS World.

B xadectBe pe3ynbTaTOB HCCIENOBAaHHA HEOOXOAMMO OTMETHUTh, YTO JEATEIBHOCTH
MPOMBIIUICHHOTO TPEANPUATHSI MHOTOCTOPOHHSIS, HO OCHOBHOHM SIBJISIETCSI TPOW3BOJICTBEHHAS
JeATeNIbHOCTh. bbun paccMoTpeHbl: cdepa AesTeTbHOCTH, T.€. MPOM3BOJCTBEHHBIC IPOIIECCHI,
OPraHU3alMOHHO-TIPOU3BOJICTBEHHAS CTPYKTYpa, IMPOU3BOJICTBO, TEXHOJOIMYECKUE ITPOLIECCHI,
o0opymoBaHWE, BHYTPEHHHH  TpPYIOBOH  pPacHoOpsAOK;  OpraHW3alliOHHO-YIpaBlIeHUECKAs
CTPYKTypa  TpEANPUATHS  OpraHuzamuu;  pabota  CTPYKTYPHOIO  TOJpa3JIeiICHHS.
B uccnenoBatenbckoil yactu pabOTHI MPOTHO3MPOBAHME MOKA3aJ0 3HAYMTEIHLHOE YBEIMYCHHE
CTENICHNW 3arpy’kKeHHOCTH oOTjAena. Jlajee npu MOMOIIM MHOTOMEPHOTO KOPPESIMOHHO-
PErPECCHOHHOTO aHaliM3a ObUIM BBISBICHBI OCHOBHBIC (DAKTOPBI, OKAa3bIBAIOIIME HAMOOJbIICE
BIIMSIHUE Ha 3arpy)KCHHOCTh OTJIeNa: OMKMOKa MepcoHaia M mpoodiieMa ¢ MOIKIIOYCHUEM K CETH.
CrnenoBaTenbHO, JUII YMEHBIICHHWS] 3arpy3kd OTHeNa TJIaBHBIM  O0pa3oM  HE0O0XOIMMO
BO3J/IeiicTBOBaTh Ha 3TH JBa (aktopa. [loBbiieHHE KBAIM(HUKAIMKA PAOOTHUKOB M CO3IaHUC
CHCTEeMbl MOTHBALMM JJIsI BBIAAIOLUIMXCS pPAaOOTHUKOB, KaK CpEACTBO MPOTHB OOJBIIOrO
KOJIMYECTBAa OIIMOOK TepcoHana. PeryispHoe TeCTHpOBaHWE M YCTpaHEHHWE HEHCIIPaBHOCTEH
B JIOKQJILHOM CETH, KaK CPEACTBO BO3IEHCTBHUS Ha (PaKTOp — MPOOIIeMa C MOJKITIOYSHNUEM K CETH.

B cneuunanbHOM 4acTH paccMOTpeHO (DYHKIMOHHUPOBAHME CTPYKTYPHOTO MOJpa3/eleHus
Kak cucteMbl MaccoBoro oociyxuBanus B GPSS World. Tlo pesynpratam moaenupoBanus 06110
00OHapy»KEHO, YTO TPHU TEKYIIEH Harpy3ke Ha OTe OpraHu3alMd TEXHUYECKOTO 00CITyKUBaHUS
MMEEeT BBICOKYIO CTEIIEHb 3arpyKEHHOCTH U OOJIBIIYI0 BEPOSITHOCTh OTKa3a. C I1eNbl0 COKPATUTD
KOJINYECTBO HEOOpaOOTAHHBIX 3afBOK B KaueCTBE MPAKTHUUECKOW pEeKOMEHJAlMU IpejaraeTcs
HaAHSTH B OTJIEI €IIIe OJHOTO COTPYTHHUKA.

Hayunwtii pyxosooumensv: O.B. Apanacvesa, ooyenm, x.m.n., Canxm-IlemepoOypeckuii 2opHulil YHUSEpCUMmMem,
Canxm-Ilemepbype, Poccus
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SYSTEM ANALYSIS OF THE WORKLOAD INDICATOR OF THE STRUCTURAL
UNIT OF THE NATURAL GAS TRANSPORTATION ENTERPRISE

In this paper, a study of the department of organization of maintenance of an enterprise for the transportation
and supply of natural gas in the North-Western region of Russia was conducted. The purpose of this work is to study
the influence of various factors on the main indicator of the activity of the department of the organization of
maintenance of the enterprise for the transportation and supply of natural gas in the North-West region, to improve
the efficiency of the functioning of the structural unit, as well as the formation of recommendations on the
possibilities of optimizing its work.

Keywords: system analysis; simulation modeling; correlation analysis; gas transportation enterprise;
efficiency indicator
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The study examines the department of the organization of maintenance of a gas
transportation enterprise. To analyze the activities of the maintenance organization department, it
Is necessary to: build a forecast of the workload of the department, analyze the factors affecting
this indicator and simulate the work of the department as a queuing system.

The purpose of this work is to study the influence of various factors on the main indicator
of the activity of the department of the organization of maintenance of the enterprise, which is
engaged in the transportation and supply of natural gas in the North-Western region, to improve
the efficiency of the functioning of the structural unit, as well as the formation of
recommendations on the possibilities of optimizing its work. In the work, the following tasks
were set and solved: presentation of conclusions from international and domestic experience in
solving the problem by analyzing literature sources on the topic; the study and selection of the
most appropriate methods of system analysis for conducting this study; the study of the activities
of Gazprom Transgaz St. Petersburg LLC and the definition of the role of the structural unit
organizing maintenance; the construction of predictive models based on statistical data obtained
during practical training; the determination of the main factors affecting the workload of the
department by conducting a multidimensional correlation-regression analysis; modeling in GPSS
World environment of the work of the maintenance organization department to assess the
effectiveness of the structural unit; making recommendations to improve the quality of the
department's work, provided that the load on it increases in the near future.

The relevance of this study lies in the fact that the presented work is based on a real object
and shows the possibility of using the methods used for further study of the structural unit of the
enterprise, it is also worth noting that one of the priority areas of the enterprise is the analysis of
labor organization, so this paper considers the actual issue of the workload of the department of
organization of maintenance. Also, the untimeness of solving tasks received by the department
affects the activities of the entire enterprise.

The research methods were predictive extrapolation, multidimensional correlation and
regression analysis, simulation modeling of the work of the maintenance organization
department to assess the effectiveness of the structural unit in the GPSS World environment.

As the results of the study, it should be noted that the activity of an industrial enterprise
is multilateral, but the main one is production activity. The following were considered: the
scope of activity, i.e. production processes, organizational and production structure,
production, technological processes, equipment, internal labor regulations; organizational
and managerial structure of the enterprise of the organization; the work of the structural unit.
In the research part of the work, forecasting showed a significant increase in the degree of
workload of the department. Then, with the help of multidimensional correlation and
regression analysis, the main factors that have the greatest impact on the workload of the
department were identified: staff error and a problem with connecting to the network.
Therefore, in order to reduce the workload of the department, it is mainly necessary to
influence these two factors. Professional development of employees and the creation of
a motivation system for outstanding employees, as a means against many staff mistakes.
Regular testing and troubleshooting in the local network, as a means of influencing the
factor — a problem with connecting to the network.

In a special part, the functioning of the structural unit as a queuing system in GPSS World is
considered. According to the simulation results, it was found that with the current load on the
maintenance department, it has a high degree of workload and a high probability of failure. In
order to reduce the number of unprocessed applications, it is proposed to hire another employee
to the department as a practical recommendation.

Scientific adviser: O. Afanaseva, Associate Professor, PhD in Economics, St. Petersburg Mining University,
St. Petersburg, Russia
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HEPCIIEKTHUBbI PABBUTHA IPUMEHEHWA TAPPOBBIX TEXHOJIOT Ui
B YCJIOBUAX APKTHYECKOU HE®TEI'A301ObbIYHN

B pabome onpedeneno snauumenvnoe omcmasarue 6 yugposom paszsumuu OO0 «I asnpom negpmo wenvghy»
no cpasuenuio ¢ Equinor. I[Ipednodcenvt nepcnekmueHvle HANPAGLEHUs YCMPAHEHUs. OMCMABANHUS, GKIIOYdsL
CO30aHUe HOB020 CHEYUANUSUPOBAHHO20 HAYYHO-MEXHUUecKko2o yeumpa 6 Mypmanckoi obracmu, ommeuyeH
NOMEHYUATLHBITL  MeOPEeMUYECKUti  NOTONCUMENbHLIL d(Dpexm Ha pazsumue KOMRAHUU U DPEeSUOHA 6 UYENOM.
Ilposeden kpamkuii ananuz rmouesvix noxaszamenei oesimenviocmu 00O «Iasnpom Heghmv wenvghy. Taxowce
Npeonodcenbl  NOMEHYUATbHbIE UCHOYHUKYU — (QUHAHCUPOBAHUS  CIPOUMENbCMBA U OP2AHUBAYUU  HAYUHO-
MEXHUYECK020 YeHmpa.

Kniouesvie cnosa: yugposuzayus,; apkmudeckuil uieibh), yu@posvie 080UHUKU; UHHOBAYUU, Hedhme2a306blil
cexmop

Hedrera3zoBblii CceKTOp HMEET 3HAYUTENBHYI0 MCTOPHYECKYIO 0a3zy IEepMaHEHTHOTO
pa3BUTUS MHHOBALIMK B IIOJHOM NPOU3BOJICTBEHHOW LIETIOYKE CO3[IaHUS CTOMMOCTH, YTO JAET
BO3MOXXHOCTh HCIIOJIb30BAaTh B IIpoliecce pa3pabOTKe HOBBIE BUABI PECYPCOB, M IIO3BOJIET
JeNlaTh  YKJIOH Ha POCT 0O€30MacHOCTM M 3KOJOTMYHOCTH mpou3BojcTa. [Ipouecc
U pOBU3AIIH, TIOJPAa3yMEBAIONINI aKTUBHOE W3yUEHHE U BHEIPEHUE IMU(PPOBBIX TEXHOJIOTHH,
a TaKKe pa3MeLIeHHEe aKTUBOB KOMIIAHMM B LUGPOBOM IPOCTPAHCTBE (QOpMUPYET
CBOEOOPA3HYIO «IOPOXKHYIO KapTy» pa3BUTHUS JESITEIbHOCTH B paMKax KoHuenuuu «Muayctpus
4.0». He meHee BaxkHO OyJIeT OTMETHUTh, YTO LU(PPOBOE pa3BUTHE U pa3paboTka HU(POBBIX
TEXHOJIOTUH TIO3BOJISIET TOBBICHTH KOHEYHBIA pe3yiabTaT (UHAHCOBOW  JESTEIHHOCTH
npennpusitus. [Iponecc mudpoBu3anuy Hamen MUPOKOE PACHPOCTPAHEHHWE B HE(TETa30BOM
OTpaCH.

Ilesnpl0 TaHHOT'O HCCIIEOBAHUS SIBISIETCS ONpEAEICHUE MEPCHEKTUBHBIX MyTeH pelieHus
OCHOBHBIX TpoOyieM IudpoBu3amu HedTerazogodpun Ha apkTudeckoM menbpe Poccum.
B pabore ObutM MoOCTaBiIEHb! CIEAYIOUIME 33aJjaul: PACCMOTPETh OCHOBHBIE LIU(POBBIE MPOESKTHI
HOPBEXCKOH kommanuu Equinol; oTMeTHTh KItO4eBble 3neMeHThl mHdpom3anun OO0
"T"a3npom HedTH menbd".

MetonamMu  MccieloBaHUS  SIBWIMCh aHAIM3 aKaJeMHUUYeCKON JUTepaTypbl M HHBIX
UCTOYHUKOB, aHAllM3, CHUHTE3, 00OOIEHHEe M CpaBHEHHE, a TaKXKe aHalu3a XO3siCTBEHHOMN
NeSITEIbHOCTH.

Hcxons u3 NpoBENEHHOIO MCCIEN0BaHUs, BOSMOXKHO YTBEP)KIaTh, YTO, B IEJIOM, IPOECKTHI
u Equinor, 1 OOO «['a3npom HedTh mienb(h» UMEIT 00Iue YepThl, IpU 3TOM peau3aluu
1U(POBBIX HOBIIECTB Ha POCCUICKOM ILIeNb(de yxkKe 3aHUMAET JJOBOJILHO JUIUTEIBHOE BPpeMs, B TO
BpeMsi KaKk Ha HOPBEXKCKOM IIeinb(e JaHHbIE TEXHOJIOTUH YK€ OCBOEHbl U aKTHBHO
ucrnoib3ytorcs. bonee Toro, ais ycoBeplIEHCTBOBaHHMsS paOOThl M mpolrecca O0ydeHus
corpyaHukoB MIJICII «IIpupa3inoMHas» 0YKH BUPTYaTIbHON pealbHOCTU MPUHECTH OBl BECOMYIO
noip3y. Takke BaXHO OTMETHTh, YTO LHM(POBBIE TEXHOJOTUH, UCHOIb3yeMble Ha
mecTopoxennn «Moxan CBepapym», cTaau Gojlee OPUEHTHPOBAHBI HA MPOLECC OPraHM3aIHH
TpyAa COTPYIHUKOB B TIIpollecCe OKCIUTyaTallMd IIaTGopMbl, TaK KaK OCHOBHBIE
MIPOM3BOJICTBEHHBIE MPOIIECCH] YK€ YCIEUIHO MPOIUIN Mpolecc MuGpoBU3alMU, MPU 3TOM, Ha
«[Ipupas3nomMHOi» pa3BUBAIOLIMECS TEXHOJIOTMM OPHUEHTUPOBAHbI HA IIPOLECC BEACHUS
OCHOBHOMW IPOU3BOJICTBEHHOM JESATEIBHOCTH.

YckopeHuio pa3paboTKu U ocBoeHHs mporpammsel «Ilocelon» mocmnocoOcTBOBaIO Obl
CO3/IaHH€ M OpraHM3allMsl CHIEIHATN3UPOBAaHHOIO HAYYHO-TEXHUUYECKOTO LeHTpa B MypMaHCKOI
00JIaCTH C IPUMEHEHUEM IE€PEIOBbIX TEXHOJIOTUH O0y4deHHs KaK JEHCTBYIOIIMX COTPYAHUKOB,
TaKk U TOTEHUUATbHBIX KaHIUAATOB. CTPOUTENBCTBO TAKOTO HAYYHO-TEXHHYECKOTO LIEHTpa
TaKXKe MPUHECIO Obl MOJOXKUTEIbHBIH 3(P(PEKT ¢ TOUKH 3peHHs] PErHOHaIbHON SKOHOMUKU:
MPUTOK WHBECTUIMI B MypMmaHCKyl0 00J1acTh, CO3/JaHHME HOBBIX pPabOYUX MECT, pa3BUTHE
UHPPACTPYKTYPHI.

I[To wroram 2021 roma uwmcras npubbutr OO0 «["azmpom HedTh menbd» cocTaBuiIa
50 635 thIC. YO, uTO Ha 235% BbIIE, yeM B 2020 rogy. YpoBeHb PEeHTAOEIbHOCTH MPOAAXK
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B 2021 roxy Bbeipoc Ha 24% wu paBeH 54%. Ecim mo wToraMm mnocienylommx Jer Oyaer
HaOMIOaThCSl YCTOMYMBBIA POCT (PMHAHCOBBIX TMOKa3aTesied, TO OMpeaeieHHAs YacTh YHCTOU
OpuObUIM  MOXKET HaIpaBIATbCA Ha pa3BUTUE KaK OTHCJIBHBIX DJIEMEHTOB IPOrPaMMbI
«[locelimon», Tak M Ha CO3/JaHME HOBOLO HAYYHO-TEXHMYECKOrOo ILEeHTpa. Takxke
(duHAHCUPOBAaHHE MOXKET OBITH MOJIY4EHO OT rojoBHOW Kommanuu — [TAO «l"a3npoMHEDTHY;
U B KauecTBe CyOCHIMH OT TOCYyAapcTBa B PaMKax (PMHAHCUPOBAHUS COLUAIBHO 3HAYMMOIO
IIPOEKTA.

Ya.O. Sokolov!, E.G. Katysheva?
! Master's Degree student, St. Petersburg Mining University, St. Petersburg, Russia
2 Associate Professor, PhD in Economics, St. Petersburg Mining University, St. Petersburg, Russia

PROSPECTS FOR THE DEVELOPMENT OF THE USE OF DIGITAL
TECHNOLOGIES IN THE CONDITIONS OF ARCTIC OIL AND GAS PRODUCTION

A significant lag in the digital development of Gazprom Neft Shelf LLC was determined in comparison with
Equinor. Promising directions for eliminating the backlog are proposed, including the creation of a new specialized
scientific and technical center in the Murmansk region, and a potential theoretical positive effect on the
development of the company and the region as a whole is noted. A brief analysis of the key performance indicators
of Gazprom Neft Shelf LLC was carried out. Potential sources of financing for the construction and organization of
a scientific and technical center are also proposed.)

Keywords: digitalization; arctic shelf; digital twins; innovation; oil and gas sector.

The oil and gas sector has a significant historical base for the permanent development of
innovations in the full production value chain, which makes it possible to use new types of
resources in the development process, and allows for a bias towards increasing the safety and
environmental friendliness of production. The process of digitalization, which implies the active
study and implementation of digital technologies, as well as the placement of the company's
assets in the digital space, forms a kind of "roadmap" for the development of activities within the
framework of the "Industry 4.0" concept. It will be equally important to note that digital
development and the development of digital technologies can improve the final result of the
financial activity of the enterprise. The process of digitalization has become widespread in the oil
and gas industry.

The purpose of this study is to identify promising ways to solve the main problems of
digitalization of oil and gas production on the Arctic shelf of Russia. The following tasks were
set in the work: to consider the main digital projects of the Norwegian company Equinor; to note
the key elements of the digitalization of Gazprom Neft Shelf LLC.

The research methods were the analysis of academic literature and other sources, analysis,
synthesis, generalization and comparison, as well as the analysis of economic activity.

Based on the conducted research, it is possible to assert that, in general, the projects of
both Equinor and Gazprom Neft Shelf LLC have common features, while the implementation
of digital innovations on the Russian shelf already takes quite a long time, while these
technologies have already been mastered and actively used on the Norwegian shelf. Moreover,
virtual reality glasses would bring significant benefits to improve the work and training
process of employees of MLSP Prirazlomnaya. It is also important to note that the digital
technologies used at the Johan Sverdrup field have become more focused on the process of
organizing the work of employees during the operation of the platform, since the main
production processes have already successfully passed the digitalization process, while
developing technologies at Prirazlomnaya are focused on the process of conducting the main
production activities.

The creation and organization of a specialized scientific and technical center in the
Murmansk Region with the use of advanced training technologies for both current employees
and potential candidates would contribute to the acceleration of the development and
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development of the Poseidon program. The construction of such a scientific and technical center
would also bring a positive effect from the point of view of the regional economy: an influx of
investments into the Murmansk region, the creation of new jobs, the development of
infrastructure.

According to the results of 2021, the net profit of Gazprom Neft Shelf LLC amounted to
50,635 thousand rubles, which is 235% higher than in 2020. The level of profitability of sales in
2021 increased by 24% and is equal to 54%. If, following the results of the following years, there
will be a steady increase in financial indicators, then a certain part of the net profit can be
directed to the development of both individual elements of the Poseidon program and the
creation of a new scientific and technical center. Financing can also be obtained from the parent
company — PJSC Gazpromneft; and as a subsidy from the state as part of the financing of
a socially significant project.
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OIEHKA BJIMAHUA HUOKP HA PBIHOYHYIO KAIIUTAJIM3ALIUIO
HE®TETA30BbIX KOMITAHUI

Hccnedosanue nocesiyeHo 6bIAGIEHUIO KOppenayuu Medncoy VPOGHEM 3ampam Muposvlx Hepmeaazoeuix
xomnanui wa HUOKP u ux peinounot kanumanuzayueli Ha 6aze CmMoOXacmuiecko2o QakmopHO20 aHAIU3d.
Ilposeden meopemuueckuti ananuz QOpmMyn Kanumaiu3ayuy, CMOUMOCMU UCCAeO08AMENLCKO20 AKMUB,
CKOPPEeKMUpPOBAHHOU OANIAHCOBOU CMOUMOCHU COOCMBEHHO20 KANUMAAA U YUCMO20 00X00d. B pesynvmame
OJoKasama meopemuyeckas Heobxooumocms yuema nokaszamens 3zampam Ha HUOKP 0Ons  peiHouHoU
Kanumanuzayuu Heghmezazouix KOMRAHUL.

Knioueswie cnosa: unsecmuyuu,; HUOKP; oyenka uHHO8AYUOHHBIX NPOEKMOSG; KANUMAAUIAYUS KOMNAHUU,
cmoxacmuyecKutl pakmoprHblil aHaIu3

MonepHuzanusi He(TEerasoBoro CeKTopa 3aBHUCHUT OT YPOBHS BHEAPEHUS WHHOBAIIMM.
B xagecTBe KIHOYEBOIO acleKTa MPOBEACHHOIO UCCIEAOBAHUS BBIIABUIACTCS TE€3UC O HAIMYUU
IpSIMOI KOppensauuu MeXay MHBeCTUIMSIMU HedTerazoBbix komnanuid B HUOKP u peiHouHOM
KaluTaIN3a0ueld KOMIIAaHAM.

[IpyHrMas BO BHUMaHHME AKTUBHOE Pa3BUTHE '"DKONOJIMTHKH' B €BPONEHCKUX CTpaHax,
IJIABHOW XapaKTEPUCTUKOM KOTOPOIl SBJIsIETCS COKpallleHHe MOTpedsieH!s] HepTH U MPUPOTHOTO
razda M TIepexo] K aIbTCPHATHBHBIM MCTOYHUMKAM DJHEPIUH, peaIn3alus M pa3BUTHE
MHHOBAIIMOHHBIX IPOEKTOB, CIOCOOCTBYIOIIMX JKOJIOTU3AlMM, TPEACTABISAETCS OJHUM U3
KITIOYEBBIX (PaKTOPOB Pa3BUTHsI OTE€YECTBEHHOI'O HE(PTEra30BOro CEKTOpa.

[lepBsiii 3Tan — BeIOOP KoMmaHuii Hedrerazooro cekropa (HI'C). /lanHble koMnaHuu Obun
BbIOpaHbl TaK, KaK OHH SBJIAIOTCA KPYHMHEMIIMMU OTEYECTBEHHBIMU U 3apyO€KHBIMU
opranmzanusamu B HI'C, Ttaxke MX OTYETHOCTb HAXOOUTCS B OTKPBITOM JIOCTYIE M BKJIFOYAET
3arpatel Ha HHUOKP. Ilpu ananuze ObuiM yuyTeHBI JaHHbIE TakMX KoMmaHui kak: ['asmpowm,
Pocuedrs, Jlykoitn, Exxon Mobil, British Petroleum, Royal Dutch Shell, PetroChina, Total,
Chevron

Bropoii srtam 3akmiouancs B TIpoOBeAEHMH aHanu3a cooTHomeHus R&D  3arpar
Y KaluTalu3aluy yKa3aHHBIX Bbllle KoMraHui 3a nepuon ¢ 2010 mo 2021 rog [1]. B pamkax
3TOrO ATama BBIOpAaH BUJ CTOXAaCTMYECKOI'O aHAM3a — KOPPESALMOHHBI C IOCTPOECHUEM
MHOTo(akTOpHOW perpeccHoHHON Mojenu. CToXacTHUecKui (akTOPHBIM aHAIU3 MPOBOIUIICS
c ucnonb3oBanuem nporpammel MS Office — Excel. [Ipu 00paboTke moiaydeHHBIX JaHHBIX HE
ObLIO BBISIBJIEHO SIBHOM KOPPEJSIIMU MEXAY OTOOpaHHBIMH BEJIMYHMHAMH, 10 MHEHHIO aBTOPOB,
Ka3aJI0Ch HEJIOCTOBEPHBIM (BCTaBUTh PHCYHOK, MOATBEp)KIAOIINI POBEICHHBIH 3Ta).
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Tperwuii Tam: NOATBEPKICHUE THUITOTE3BI O MPSMOI KOPPEILSIIMK TyTeM aHann3a (hOpMyIbHBIX
BBIP@XKEHHUH HCCIIEyeMbIX 3HaueHuit. [ BoisBieHus BiustHus ypoBHs 3atpar HUOKP (R&D)
Ha KaluTaTA3aIHI0 KOMITAaHHH, H3ydeHa popMyJa KanuTamu3aimu (popmysia 1).

KanuTanusanusa = KOJM4eCcTBO aKLUH * LleHa aKLUU (1)

TaK, KallmTaJlu3alusa KOMIIaHMHM 3aBUCUT OT KOJHNYCCTBA axunﬁ 1 HUX LCHBI. HpI/I pacucTe
BBOJUTCA CJIICAYIOLICC NONMYHICHHE: B TCUCHHUEC OIIPCACIICHHOI'0 MNCpuoga BPEMCHHU KOJIHNYCCTBO

aKIMi SBJISETCS MMOCTOSIHHOW BenuuHOM (popmyia 2).

t=0
n+t

CTOMMOCTb MCCJIE/[OBATEIBCKOTO AKTUBA = Z HUOKP, (2)
t=—(n-1)
rie N — cpok cmyxObl akTMBa, T — KOJHMYECTBO JIET, I'0Jl, HA KOTOPBIA PacCMaTPUBAIOTCA
KOPPEKTHpOBaHHAas OaJlaHCOBasi CTOMMOCTh COOCTBEHHOT0 KanuTaia (popmyina 3):
CKoppeKTHpOBaHHas1 6ajJaHCOBasi CTOMMOCTb COOCTBEHHOI0 KanuTasa
= BaJjlaHCOBasi CTOMMOCTb COGCTBEHHOI0 KalUTaIa
+ CToMMOCTb COGCTBEHHOTO HCC/IEJOBATEILCKOT0 aKTHBA )
Crnenyrouuii mar: 111 TOYHOCTH PacYeTOB CKOPPEKTUPYEM YHUCTYIO MPUOBLIH (Popmyra 4):

CKOppEKTUPOBAHHBIN YHCTBIN J0XO0/, )
= YucTtbiil foxon + pacxoabl Ha HHOKP — wusHoc v amopTH3anus

N3 dhopmynsl (4) MOKHO clienaTh CASAYIOMIMKN BIBOA: YeM BhIiie pacxoasl Ha HUOKP, Tem
BBIIIIC CKOPPEKTUPOBAHHBIM 4uCTHIM mgoxon. OmHako pacxoasl Ha HUMOKP He oGmararorcs
HaJIOTOM, MO3TOMY JIOXOJT MOKET HE KOPPEKTUPOBATHCSA. TaKKe U3BECTHO, YTO CTOMMOCTD AKIUN
psIMO MPONOPLMOHATIBHA JOXOAY KOMIIAHMHM. DTO O3HAYAET, YTO YEM BBIIIE JOXOJ KOMIIAHUH,
TeM BbIIIE IIeHa akiuil. Tenepb BepHemcs K popmyne (1): kanutanu3anus KOMIAaHUH 3aBUCUT OT
LIEHBI aKLIUH U, KaK cieacTBue, ot 3atpatr Ha HHMOKP.

B pesynbrare mpoBeneHHOrO HCCIeIOBaHUS (OPMYIBHBIX BbIpakeHUH «CTOMMOCTH
HCCIeI0BaTeNbCKOro aktuBay M «Kanuranuzauumm», aokazaHa MpsMas KOPPEISUUS MEXIy
cymmoii 3atpaT Ha HUOKP (R&D) u prinounoll kanutanuzanueil komnanuii. CTOUT OTMETHUT,
YTO 93Ta 3aBUCHUMOCTb MOXET OBITh HE3HAYUTEIHHOM H HE SIPKO BBIPAKEHHOH, YTO
MIOATBEPKIACTCS PE3yJbTaTaMM, MOJYYEHHBIMUA B PE3yJIbTaTe IMPUMEHEHHUS CTOXACTHYECKOIO
dbakToOpHOTO aHaNHU3A.

Croucok aureparypsl

1. 3arpatet Ha HUWOKP rnoGanpueix kommanuit NHS. Pexum npoctyma: https://smart-
lab.ru/q/GAZP/flyIMSFO/r_and_d / (27.02.2022)
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ASSESSING THE IMPACT OF R&D ON THE MARKET CAPITALIZATION
OF OIL AND GAS COMPANIES

The study is devoted to identifying a correlation between the impact of global oil and gas companies' R&D
costs and their market capitalization using stochastic factor analysis, as well as the basis of a theoretical analysis of
capitalization formulas, the value of a research asset, the adjusted book value of equity and net income. As a result,
the necessity of taking into account the indicator of R&D costs for the market capitalization of oil and gas
companies has been proved theoretically.

Keywords: investments; R&D; innovative projects’ evaluation; company capitalization

The modernization of the oil and gas sector depends on the level of innovation. The thesis
that there is a direct correlation between the investments of oil and gas companies in R&D and
the market capitalization of companies is put forward as the key aspect of the study.
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Taking into account the active development of "ecopolitics” in European countries, the main
characteristic of which is the reduction of oil and natural gas consumption and transition to
alternative energy sources, the implementation and development of innovative projects,
contributing to ecologization, seems to be one of the key factors of development of the domestic
oil and gas sector.

The first stage was the selection of oil and gas sector companies (OGCs). These companies
were chosen because they are the largest domestic and foreign organizations in the NHS, also
their reports are publicly available and include R&D costs. The analysis took into account the
data of such companies as: Gazprom, Rosneft, Lukoil, Exxon Mobil, British Petroleum, Royal
Dutch Shell, PetroChina, Total, Chevron

The second stage was to analyze the ratio of R&D costs and capitalization of the above
companies for the period from 2010 to 2021 [1]. As part of this stage, we chose a type of
stochastic analysis — correlation with the construction of a multifactor regression model.
Stochastic factor analysis was performed using MS Office — Excel. The processing of the data
obtained did not reveal a clear correlation between the selected values, according to the authors,
it seemed unreliable.

The third stage: confirmation of the hypothesis of direct correlation by analyzing the
formulaic expressions of the studied values. In order to identify the impact of the level of R&D
costs on the capitalization of companies, we studied the formula for capitalization (formula 1)

Capitalization = number of shares * share price @

Thus, the capitalization of a company depends on the number of shares and their price.

When calculating, the following assumption is introduced: during a certain period of time, the

number of shares is a constant value (formula 2).

t=0
n+t

t

The cost of a research asset = Z R&D; 2
t=—(n-1)
where N — the service life of the asset, T — the number of years, the year for which the

adjusted book value of equity is considered (formula 3):

Adjusted book value of equity = Book value of equity + Cost of own research asset 3)
The next step: for the accuracy of calculations, we will adjust the net income (formula 4):
Adjusted net income
’ @)

= Netincome + R&D expenses — depreciation and amortization

The following conclusion can be drawn from formula (4): the higher the R&D expenditure,
the higher the adjusted net income. However, R&D expenditures are not taxable, so income may
not be adjusted. It is also known that the stock price is directly proportional to the company's
income. This means that the higher the company's income, the higher the stock price. Now back
to formula (1): the capitalization of the company depends on the share price and, consequently,
on R&D costs.

As a result of the study of the formula expressions "Cost of Research Asset" and
"Capitalization”, a direct correlation between the amount of R&D costs and the market
capitalization of companies has been proved. It is worth noting that this dependence may be
insignificant and not pronounced, which is confirmed by the results obtained from the
application of stochastic factor analysis.

References

1.R&D costs of global NHS companies. Access mode:  https://smart-
lab.ru/q/GAZP/flyIMSFO/r_and_d / (02/27/2022)
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PEAJIMBAIIAA KOHIENIUA YCTOMYUBOI'O PA3BUTHSI CEBEPHBIX
1 APKTUYECKHX PETMOHOB POCCUMCKOMN ®EJIEPAIIANA
HA ITIPUMEPE I'. BOPKYTA

B cmamve evioenenvi ycnosus paseumus cegephnvix pecuonog Ha npumepe . Bopxymwi, npedocmasiena
ucmopuieckas cnpagka 2opood. Jana Xxapakmepucmuxa KOHYenyuu YCMoudueoz2o pa3sumis, yYumuvléaujds
0CODEHHOCIU CYUeCmE08aHUs CeGePHbIX pecUuoH08. [Ipedcmasiensbl 803MOACHOCIU YCHOUYUB020 PA3GUMUS 20pO0d
Bopkymui. Pezynbmamamu HayuHo2o uUcCCie008aHusi AGNAEMCSA 00OCHOBAHUE GblOENEHHbIX B03MOICHOCHEN NOO
KOHYERYUIo YCMouuu8020 paseumusl.

Knroueevie cnosa: cesepnvie pecuonvt Poccutickou @Dedepayuu; KOHYenyus YCMOUUUBO20 pPA36UMIUL,
B03MOJICHOCU YCIMOUYUBO20 PAZEBUMUSL; Y2OTIbHASL NPOMBIUIEHHOCY, OUBEPCUPUKAYUA IKOHOMUKU.

B HayyHOM wucciieoBaHMM B KadeCcTBE IIpUMepa paccMOTpeH ropoi Bopkyra,
¢ IIyOOKOH HCTOpUEN NOOBIYM «OTHEHHOTO KaMHS». AKTYaJlbHOCTh YCTOMYMBOI'O Pa3BUTHUS
(YP) ceBepHBIX U apKTUUYECKUX PETHOHOB OIpe/eleHa CTPATErH4ecKoil BaXKHOCTBIO JTaHHBIX
TeppUTOpH UIsT (YHKUMOHUPOBAHHMS W Pa3BUTHUS MHHEPAJIHHO-CBIPHEBOTO0 KOMILIEKCA
Poccuiickoii ®@enepanuu (P®P). [Ans BeisiBIEeHUS BO3MOXxHOCTeH YP ceBepHOro peruona
BA)KHO OTMETUTb €r0 YCIOBHsS pa3BUTUA. BbloeneHbl cienyromue YCIOBHsS pPa3BUTHUSA
CEBEPHOI'0 pPErHOHA: XOJOAHBIE KIMMATUYECKHE YCIOBMSA, HM3-32 KOTOPBIX IOSBISAETCS
HEOOXOIMMOCTh B TIIOCTOSIHHBIX TIOCTaBKax TOIUIMBA, MPOJOBOJBCTBEHHBIX MPOIYKTHI
U IPYTUX TOBApOB, C KOTOPHIMM BO3HHMKAIOT TPYAHOCTH B JIOTMCTHUYECKOW cdepe; HU3Kas
IUIOTHOCTh HACEJICHUsI CEBEPHBIX TEPPUTOPHUH, 00JbIIOE KOJIMYECTBO BETBEH HampaBlieHUN
B TOIUIMBHO-D)HEPreTUYECKOM  KOMIUIEKCE;  pa3sHooOpa3ue  ypOBHEM  COLHUaIbHO-
SKOHOMMYECKOI'O Pa3BUTHs B OTACIIBHBIX PETMOHAX.

Ilenp naHHOM Hay4HOM CTaThbM 3aKiIO4aeTcsi B 00OCHOBAaHMM BBIAEIEHHBIX BO3MOKHOCTEH
r. BOpKyThl MOJ KOHUENIMIO YCTOWYMBOIO PasBUTHsA. [l TOCTMKEHMS ITOCTABICHHOM LENN
TpeOyeTCsl peIUTh CIETYIOIUE 3a1a4Hu:

1) Beigenuts crienuduueckue ycaoBus B pa3sBUTHH BOpKyThI;

2) [IpencraBuTh KOHKYpEHTHBIE TPEUMYILIECTBA TOpoJa BopkyTsl;

3) O6ocHOBaThH BbIAEIEHHBIE BOBMOKHOCTH C YU€TOM KOHIIETILIUN YCTOMYMUBOTO Pa3BUTHSL.

Hayunast HOBHM3HA HCCIENOBAaHUS 3aKIIIOUYAETCA B: BBIABICHUU YCIOBHUI Pa3BUTUS CEBEPHBIX
PErMOHOB, W B YaCTHOCTU TI. BOpKyTBI; BBIIEICHUU IIEPCIEKTUBHBIX HalpaBiieHUH YP
r. BOpKyTHI C NpeacTaBiIeHUEM BIUSHHUS HAa DKOHOMHUYECKYHO, COLMAIBHYIO U JKOJIOTHYECKYIO
cocraBisronme YP.

3HaUMMOCTb HAY4YHOI'O MCCIEJOBAHMS HAlpaBlI€Ha Ha pacIIUpPEHHE HAYyYHOIO 3HAHMS
B 00yacTu KoHLENUU YP ceBepHBIX perHoHOB.

KntoueBbiMu mpoOiemamMu B peanuzauuud YP BopkyTbl sSBISIOTCS: HemocTaTokK paboueit
CHJIBI, clabopa3BUTas COLMalIbHAs CTPYKTypa ropoja Bopkyra, sKkojormueckas CHTYyallus.
B nHayuHoii paboTe oTMeueHs! crefyromue npeumyiiectsa ¥YP r. BopkyTel: pazButue yroiabHoOu
U YIJIEBOJOPOIHOM 100bIYM, TUBEPCU(PHUKAIUS IKOHOMUKH PETHOHA, HAlIpaBJIeHHAsl Ha pa3BUTHE
oTpacieii, He CBA3aHHBIX C yriieJ00bIYei.

B nHayyHoM wuccrnenoBaHuM ObUIM OOOCHOBaHBI BBIJIEJICHHBIE BO3MOXHOCTH C Y4YETOM
KOHIIETIIIMY YCTOWYMBOIO Pa3BUTHS: MPEACTABICHO WX BIMSIHUE HA PA3BUTHE TOPOJA, YUUTHIBAS
HYKOHOMHUYECKYIO, COLIMAIBHYIO U DKOJIOTHYECKYIO cocTaBisomue YP.
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REALIZATION OF THE CONCEPT OF SUSTAINABLE DEVELOPMENT
OF THE NORTHERN AND ARCTIC REGIONS OF THE RUSSIAN FEDERATION
ON THE EXAMPLE OF VORKUTA

The article outlines the conditions for the development of the northern regions of the Russian Federation on
the example of the city of Vorkuta. In addition, the historical background of the formation of the city was mentioned.
Analytical work was carried out, based on peculiarities of being in the northern regions. Opportunities for further
sustainable development of Vorkuta were considered. The results of the scientific research are the grounds for the
identified possibilities for the concept of sustainable development.

Keywords: northern regions of the Russian Federation, the concept of sustainable development, prospects for
sustainable development, coal industry, economic diversification

This scientific study considers the city of Vorkuta as an example, since this city has a deep
history of mining “fire stone”. The significance of the sustainable development (SD) of the
northern and Arctic regions is determined by the strategic importance of these territories for the
mineral resource complex of the Russian Federation (RF) functioning and development.
Identifying the opportunities of the SD of the northern region, it is important to note its
development conditions. The following northern region development conditions are identified:
cold climatic conditions, due to which there is a need for constant supplies of fuel, food products
and other goods with which difficulties arise in the logistics sphere; low population density of
the northern territories, a large number of branches of directions in the fuel and energy complex;
a variety of levels of socio-economic development in individual regions.

The purpose of this scientific research is to substantiate highlighted opportunities of Vorkuta
under the sustainable development concept. for achievement of the set goal it is required to solve
the following tasks:

1) Identify specific circumstances for the development of VVorkuta;

2) To present the competitive privilege of the city of Vorkuta;

3) To justify highlighted opportunities taking into account the concept of sustainable
development.

The scientific value of this article lies in identifying the conditions for the development of
the northern regions, and particularly in the city of Vorkuta; highlighting promising areas of the
SD of Vorkuta with the representation of the impact upon the economic, social and
environmental components of the SD.

The relevance of scientific research is to expand scientific knowledge in the field of the
concept of SD of the northern regions.

The main problems in the realization of SD Vorkuta are lack of labor, underdeveloped social
structure of the city of Vorkuta, environmental situation. In the scientific work, the following
advantages of the SD of Vorkuta are noted: the development of coal and hydrocarbon
production, the diversification of the region's economy aimed at the development of industries
not related to coal mining.

This scientific study proves the identified opportunities considering the concept of
sustainable development: their impact on the development of the city is presented, with due
regard to the economic, social and environmental constituents of the SD.
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YIPABJIEHUE PUCKAMM IIPU IIJTAHUPOBAHUU ITPOEKTA MOPCKOM
JAOBbIYU I'A3A HA MECTOPOXIEHUN KAMEHHOMbBICCKOE-MOPE

B pabome evisgnenvt cogpemennvie nooOxoO0bl NO YAPAGIEHUIO PUCKAMU NPU NIAHUPOSAHUU Deanu3ayuul
MOpCKUX wenbgho8biX NPOeKmos 000biyU  Y2le8000POOHO020 Cbipbsl HA NpUMepe 2a308020 MeCMOPO*COCHUS
Kamennomvicckoe-mope, pacnonaeaiowezoca ¢ Obckoii eybe Kapckoeo mops. [Iposedennviii ananus exmoyaem 6
cebs onucanue KIUMAMUYeCcKux U MexHuKO-mexHoI02U4ecKux 0cobeHHocmell peanuzayuu npoekma, 000cHo8anue
9KOHOMUHECK020 ddexma, paccmompenue NOMEeHYUanbHblX HPOEKMHbIX PUCKO8 U COCMAIeHue NIaHd
Meponpuamull, HanpasieHHo20 HaA UX MUMUSAYUIO UMY CHUdICEHUE He2amueHo20 GIUAHUA HA X0O peanu3ayuu
npoexma.

Kntouesvle cnosa: pucku npoexma, OyeHKa PUCKOS; PUCK-MEHEONCMEHM, CHUNCEHUEe DUCKOS, VHpAGleHue
puckamu; Kapcroe mope; Obckaa 2yba; wenbposvie npoexkmul; MUHEPATbHO-CbIPbesoll Komniekc, Apkmuka PO

B uccienoBaHum paccMOTPEHBI COBPEMEHHBIE IMOAXOJbI MO YIPABICHUIO PHUCKaMHU MpU
peaM3anud TPOEKTOB JOOBIYM YIIIEBOJOPOIOB Ha CIa000CBOSHHBIX WU TPYIHOIOCTYITHBIX
tepputopusix Apktuku, Kpaitnero Ceepa, menbGOBbIX MECTOPOXKICHHUN U MPUYHHBI
BO3HUKHOBCHUS PHUCKOBBIX CUTYaIui BBH]TY BITUSTHUS MaKpO3KOHOMUYECKON
Y T€ONOJUTHYECKON CUTYalluu, KOT/1a IeHbI Ha yIJIeBOJOPO/Ibl HECTAOMIbHBI, PYOJIb BOJATHIICH,
a OTHOIICHHUS CO CTpPaHAMH-HMIIOPTEPAMH HAIMPSIKEHBI BCJICICTBUC CAHKIIMOHHOW MOJIMTUKU
npotuB Poccuiickoit @enepauuu. ['paMoTHOE M CBOEBpEMEHHOE YIIPAaBJICHHE PUCKAMU MpU
peaym3anyy merbPOBBIX MPOCKTOB OCOOSHHO BaXKHO, MOCKOJBKY 3TO OOECIEUUT CTAaOUIIBLHOE
MOCTYIJIEHUE JICHEeKHBIX CPECTB B Or0/KET kak KoMnaHuu, Tak U CTpaHBbI.

[lenpto JAHHOTO HCCIENOBAHUS SIBISETCS MOJEIMPOBAHUE INOJIXOJA IO YIPABICHUIO
PUCKOBBIMU  COOBITHSIMH, BO3HUKAIOIIMMU B XOJ€ peald3allud IPOEKTOB  J10ObIYU
YIIICBOIOPOIOB Ha CIIA000CBOSHHBIX HMJIM TPYAHOJOCTYITHBIX TEPPUTOPUSX ApkTuku, Kpaiinero
CeBepa, menb(hoOBBIX MECTOpPOXKIeHH. B paboTe ObUIM TMOCTaBJIEHBI CIEAYIOIIKME 3a/Jadyu:
MPOBEICHUE KOMILJIEKCAa MEPOIPHUSATUN MO OLEHKE M aHaJu3y YCJIOBHM peanu3allid MPOEKTa;
HDKOHOMHUYECKAsi OIeHKa MpOeKTa W pacdeéT 3(PPEeKTUBHOCTH peanu3aluu; HICHTHPHUKAIUSI
U Kaccu(ukanus pPUCKOB peaiu3allid MPOeKTa MOPCKOM JOOBUM Ta3a MECTOPOXKIACHUS
«KameHHOMBICCKOE-MOpE», WX KadeCTBEHHbIH W KOIWYECTBEHHBIN aHamm3; pa3paboTka
KOMILJIEKCa MEPONIPHUATHS IO YIIPABICHUIO PUCKAMH B PAMKaX pacCMaTpUBAeMOro MPOEKTa.

MeTtogamMu  ucclelOBaHUS  SIBWINCh KOHTEHT-aHAIM3  JUTEPATypHBIX  HMCTOYHUKOB
Y CUCTEMaTH3aIusl pe3ybTaTOB MCCIEJOBAaHUN B 00JIACTU YNpaBIEHUS PUCKaMU MUHEPAIbHO-
CBIPBEBBIX MPOEKTOB. KOHTEHT-aHAINU3 JUTEPATYPHBIX UCTOYHUKOB IMPOBEIEH Ha OCHOBE 0a3
naHHbIX Scopus, Elibrary, Google Scholar.

Pesynbrarhl aHanm3a, MpOBEACHHOTO B JaHHOM HCCIEIOBAaHUU, JOKa3bIBAIOT, YTO MPOEKT
MOPCKOM JOOBIUM Ta3a Ha MECTOpPOXKJIeHHH KaMeHHOMBICCKOE-MOpE SIBISETCS JOXOIHBIM
¥ 3QGEKTUBHBIM JUIsl  peaju3alui. AHalu3 4YyBCTBUTEIBHOCTH TMPOEKTa TMOKa3ald, dYTO
skoHoMuYeckuil 3ddexr mnpoekra (YJIJ]) mambonee uyBCTBUTENEH K KOJeOaHUSIM IIeH Ha
MPUPOJHBIN Ta3, a TakKe M3MEHEHHMIO CTaBKM JUCKOHTHUpOBaHUA. [Ipu mpoBeneHuM aHanmsa
CIIeHapueB OBUIO TOJIYYEHO, YTO BEIMYMHA BO3MOXHBIX OTKJIOHEHHH pe3yJbTaTra IMPOEKTa
cocraBnsieT 26%. CrenoBaTelbHO, MPOEKT SBISIETCS yMEPEHHO-PUCKOBAaHHBIM. Bcero ObLIO
BBISIBJICHO 26 PHCKOB, M3 KOTOPBIX CEMb OBUIM ONPEIEICHBI B KAaTETOPHIO KPUTHYCCKHX,
[IECTHAIATh B KaTErOPHIO 3HAYUTENBHBIX W TPU B KATETOpUIO YMEpEHHBIX. B Xome wux
KaueCTBCHHOW OIICHKM W PaHXUpOBaHHUS ObUT cocTaBieH PeecTp pHCKOB MO TPOEKTY, TIe
ompesieNieHa BEPOSATHOCTh BO3HHUKHOBEHMSI Ka)KJIOTO M3 PHUCKOBBIX COOBITHH M BEIWYMHA HUX
BIUSHUS Ha XOJI pealM3allH TIPOCKTa IO YEThIPEM OCHOBHBIM KPHUTEPHSAM: BIUSHUE Ha
CTOUMOCTH MPOEKTa, BIUSHUE HA CPOK MPOEKTA, BIUSIHUE HA OXPaHy TPYyJa U MPOMBIIUICHHYIO
0e30macHOCTh, M BIWSHHE Ha OKpYXaromlyr cpemy. Takke Obuta paspabortana IIporpamma
MEPONPHUATHIA TIO YIPABIECHUIO KIIOYEBHIMH PHUCKAMHU MPOEKTa MOPCKOW JOOBIYM Ta3a
MecTopoxacHusT «KaMeHHOMBICCKOE-MOpEe», Ha OCHOBAaHUU KOTOPOW MOXKET OCYIIECTBIATHCS UX
MOHHUTOPHHT ¥ KOHTPOJIb.
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MANAGEMENT OF RISKS IN PLANNING AN OFFSHORE GAS PRODUCTION
PROJECT AT THE KAMENNOMYSSKOYE-SEA FIELD

The paper identifies modern approaches to risk management when planning the implementation of offshore
projects for the extraction of hydrocarbons on the example of the Kamennomysskoye-Sea gas field located in the Ob
Bay of the Kara Sea. The analysis includes a description of the climatic and technical and technological features of
the project implementation, justification of the economic effect, consideration of potential project risks and
preparation of an action plan aimed at mitigating them or reducing the negative impact on the progress of the
project.

Keywords: project risks; risk assessment; risk management; risk reduction; risk management, Kara Sea;
Ob Bay; offshore projects; mineral resource complex; Arctic of the Russian Federation;

The study examines modern approaches to risk management in the implementation of
hydrocarbon production projects in poorly developed or hard-to-reach territories of the Arctic,
the Far North, offshore fields and the causes of risk situations due to the influence of the
macroeconomic and geopolitical situation, when hydrocarbon prices are unstable, the ruble is
volatile, and relations with importing countries are strained due to the sanctions policy against
the Russian Federation. Competent and timely risk management in the implementation of
offshore projects is especially important, since this will ensure a stable flow of funds to the
budget of both the Company and the country.

The purpose of this study is to model an approach to managing risk events arising during the
implementation of hydrocarbon production projects in poorly developed or hard-to-reach
territories of the Arctic, the Far North, and offshore fields. The following tasks were set in the
work: carrying out a set of measures to assess and analyze the conditions for the implementation
of the project; economic evaluation of the project and calculation of the effectiveness of
implementation; identification and classification of risks of the implementation of the project of
offshore gas production of the Kamennomysskoye-Sea field, their qualitative and quantitative
analysis; development of a set of risk management measures within the framework of the project
under consideration.

The research methods were content analysis of literary sources and systematization of
research results in the field of risk management of mineral resource projects. The content
analysis of literary sources was carried out on the basis of the databases Scopus, Elibrary,
Google Scholar.

The results of the analysis carried out in this study prove that the offshore gas production
project at the Kamennomysskoye-Sea field is profitable and effective for implementation. The
sensitivity analysis of the project showed that the economic effect of the project is most sensitive
to fluctuations in natural gas prices, as well as changes in the discount rate. When analyzing the
scenarios, it was found that the magnitude of possible deviations of the project result is 26%.
Therefore, the project is moderately risky. A total of 26 risks were identified, of which seven
were classified as critical, sixteen as significant and three as moderate. In the course of their
qualitative assessment and ranking, a Risk Register for the project was compiled, where the
probability of occurrence of each of the risk events and the magnitude of their impact on the
progress of the project was determined according to four main criteria: impact on project cost,
impact on project duration, impact on occupational health and industrial safety, and impact on
the environment. A program of measures was also developed to manage the key risks of the
project of offshore gas production of the Kamennomysskoye-Sea field, on the basis of which
their monitoring and control can be carried out.
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AHAJIN3 PUHAHCOBOI'O COCTOSAHUSA AO «ITOJTMMETAJLI»

B pabome onpedenena Hu3Kas uHMeEHCUSHOCHb UCNONL3068aHUA pecypcos 6 komnanuu AO «Ilonumemaniy.
IIpoananusuposanvl Kiouegvle NOKA3AMenU OesAMmeNbHOCMY OaHHOU KOMUAHUU, d MAKiCe NPeolodtCeHvl Hymu
N0 NOBbIUEHUIO IPPeKMUGHOCU  NPOU3BOOCMBEHHO-XO3ANUCNBEHHOU 0eAMENbHOCIMU  NPEONPUAMUSL ¢ ONOpPOll
HA a8MoMamu3ayuu 2opHooobbiearoueli nPOMbIUICHHOCMU.

Knrouegvie cnosa: 2opnopyonas npomviuieHHocmy,; agmomamusayus, pobomusayus; Mnoycmpus 4.0.

["'opHOIOOBIBaIONTNI CEKTOp MTPAeT Ba)XKHYIO POJIb B SKOHOMHUKe Poccuu. [lanHbIN cekTop
OXBAaThIBAaCT Pa3BEIKy, OCBOCHHE, NOOBIUY M MEepepadOTKy TMOJE3HBIX HCKOMaeMmbIX. B mupe
Cpeau CTpaH, KOTOPhIC 3aHHUMAIOTCSI TOPHOIOOBIBAIONICH MPOMBIILIEHHOCTRI0, Poccust BXoauT
B YHCJIO OCHOBHBIX I10 I00BIYE CHIPBS.

[IpoGiiemaMu cexTopa SIBISIFOTCSI CHIIKEHHE PEHTA0ENIbHOCTH pa3pabOTKU AEHCTBYIOIIMX
aKTHBOB B CBSI3M C YMEHBILIIGHUEM COJCpPXAaHUW B pyJe, HU3KUE TEMIIbl BHEAPEHUS HOBBIX
TEXHOJIOTMII M OTJAJICHHOCTh MECTOPOXACHUU, TpeOyrommx sHeproodecrneuyeHHOCTH. Jliis
pelieHuss 3TUX MpoOJieM IenecooOpa3Ho MPEANIOKUTh aBTOMATU3ALUI0 TOPHOAO0OBIBAIOIIETO
cekropa B pamkax Huayctpuu 4.0, 4TO MO3BOJUT HE TOJBKO ONTUMH3UPOBATH BECH ITUKII
MPOU3BOJICTBA TOPHOPYAHOM KOMIIAHMHM, HO ¥ B 3HAUYUTEILHOW CTENEHH YJIY4IIUTh
SKOHOMHUYECKYIO 3P PEKTUBHOCTD €€ JACSITeNbHOCTH.

[lenpl0 JaHHOTO HCCIEAOBAaHUS sBIseTCs aHanmu3 (uHaHCOBoro cocrosHus AO
«[lonmuMeramny, aTakkKe MPEIJIOKEHHE METOJOB IO  YIYYIICHUIO MPOU3BOJICTBEHHO-
XO34UCTBEHHOW AEATENbHOCTH NPEANpUsATHSA. Bl mocTaBieH psja 3ajad: MPOAHAIM3UPOBATH
pe3ynbTaThl ¢uHaHCOBOM nestenbHOCTH AQO «llomumeranny; paccMOTpeTh BO3MOXKHOCTHU
BHEJpeHUs TexHoorui B pamkax Muaycrpuu 4.0.

MeToapl HccaeIOBaHUS 3aKIIIOYAIOTCA B CIEAYIOLIEM: aHallM3 TOJOBOM M OyXrainTepcKon
OTUYETHOCTH, (PAKTOPHBINA aHAU3 TEXHUKO-dKOHOMHUYeckoil aestenbHocTH AO «llomumerany.
AHanu3 IUTepaTypHBIX UCTOYHHUKOB IO aBTOMATH3alUKA TOPHOI0OBIBAIOIIETO CEKTOPA MPOBEICH
Ha ocHoBe 0a3 manHbix Elibrary, Cyberleninka.

Ha ocHoBanum ananmsza crenansl crnemyromue BbIBOABL. AQO «llomumerann» obnagaer
JIECATHIO JIEUCTBYIOIMMH MECTOPOXKICHUSIMH 30JI0Ta M cepedpa, a TakKe aKTHUBHO pPa3BUBAET
emie aBa npoekta — AT'KM-2 u Benyra. OnHako, HECMOTPSI Ha CYIIECTBEHHBbIC MHBECTHUIIUU
B BHICOKOKAUECTBEHHBIE  MPOEKTHI, TOCIAE  pacyera  MoKaszaTelned  AKCTEHCHU(PUKALUU
U UHTEHCU(UKAIIMK TPEINpHUsITHs MOXHO CKa3aTh, YTO POCT TEXHHUKO-DKOHOMHYECKHX
nokasaTesie uaET mo OoJbIIel Mepe 3a CUeT IKCTEHCHBHOTO HCIIOIL30BaHMS pecypcoB. Takxke
CTOUT OTMETUTH Pe3KHil ckadok BeIpyukH B 2020 roxy ¢ 2 241 maH aomi. 1o 2 865 muH 0.,
YBEJIMUEHUE COCTaBISET MpakTudecku 28%; u Ha OCHOBAaHUU (DAKTOPHOTO aHAIM3a BBISBICHO,
YTO OCHOBHOM MPUUMHOM SIBJISIETCA POCT LIEH Ha 30J10TO U cepebpo [1,2]. B 2021 roxgy HecmoTtps
Ha JaJbHEUIIMH pocT BeIpydykH 10 2 890 MiH qoJul. yucTas npuObUIb cHU3MWIAck Ha 15,2%
B cpaBHeHun ¢ 2020 r. u cocraBwia 904 muH gomn. [1]. B nmaHHOM cinydae Ha 3TO
MPEUMYIIECTBEHHO BIMsI pocT cedbectoumoctu ¢ 1 129 mun gomi. go 1307 maH gomit., 4To
coctaBisieT 15,8% ot rona k roay [1]. PocT Ob11 BEI3BaH MOBBIMICHHEM 3aTpaT Ha OIJIaTy TPY/a,
BbI3BaHHBIN uHDIsAMEH B 8,4%, a Tak)Ke YBETUYCHHUEM 3aTpaT Ha 3alacHbIe YacTH.

BosBparmiasce kK mokazarensiM SKCTeHCU(DUKAIMA U WHTEHCU(PUKAIIUU, MOXKHO CKa3aTh, YTO
Hanbosiee cuibHO B 2021 Tomy BO3pacTaloT TakWe KaTeTOPHHM 3aTpaT, KaK: «oIjiaTa Tpyaa
C HAUHCIICHUSIMU» U «MaTepHalIbHbIE 3aTpaTbl». MCX0Ms U3 3TUX NaHHBIX, NPEJIOKEHUEM IJis
JTAIBHEUIIETO Pa3BUTHSI KOMIIAHUH SBISETCS pa3pad0TKa aBTOMAaTU3UPOBAHHOTO KOMILJIEKCa st
JTOOBIYM pyABl C TPUMEHEHWEM TEXHOJIOTHH poboTu3arnuu. s mepBOHAYaIbHOTO BHEIPEHUS
MpeAIaraloTCs yKe CYIIEeCTBYIOMUE 00pasibl OECIIIOTHON KapbepHON TEXHUKH — TaKWe, Kak
camocBanel «bemA3-7513R». Pa3paboTrka mogoOHOrO0 KOMIUIEKCA MO3BOJIMUT B JajbHeHIeM
OyIylIeM COKpaTHUTh KaK PacXoJibl, CBSI3aHHBIE C YEJIOBEUYECKUM (PAKTOPOM, TaK M PacXojbl HA
JIOTIOJTHUTEIbHOE O00CTy)KHBaHWE OOOpYNOBaHMs, a TakKe CHHU3UT 3aTpaThl Ha JIOCTaBKY
U JIOTUCTHUKY.
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ANALYSIS OF THE FINANCIAL STATE OF JSC POLYMETAL

The paper defines the low intensity of the use of resources of JSC Polymetal. The key performance indicators
of this company are analyzed, as well as ways to improve the efficiency of the production and economic activities of
the enterprise based on the automation of the mining industry are proposed.

Keywords: mining industry; automation; robotics; Industry 4.0.

The mining sector plays an important role in the Russian economy. This sector covers
exploration, development, extraction and processing of minerals. In the world, among the countries
that are engaged in the mining industry, Russia is among the main producers of raw materials.

The problems of the sector are a decrease in the profitability of the development of existing
assets due to a decrease in ore content, low rates of introduction of new technologies and the
remoteness of deposits requiring energy supply. To solve these problems, it is advisable to
propose automation of the mining sector within the framework of Industry 4.0, which will not
only optimize the entire production cycle of a mining company, but also significantly improve
the economic efficiency of its activities.

The purpose of this study is to analyze the financial condition of Polymetal JSC, as well as
to propose methods to improve the production and economic activities of the enterprise.
A number of tasks were set: to analyze the results of the financial activities of Polymetal JSC; to
consider the possibilities of introducing technologies within the framework of Industry 4.0.

The research methods are as follows: analysis of annual and accounting statements, factor
analysis of technical and economic activities and production capacities of JSC Polymetal. The
analysis of literature sources on the automation of the mining sector was carried out on the basis
of the databases Elibrary, Cyberleninka.

Based on the analysis, the following conclusions are made. JSC Polymetal has ten active
gold and silver deposits, and is also actively developing 2 more projects - AGKM-2 and Veduga.
However, despite significant investments in high-quality projects, after calculating the indicators
of the company's intensification and intensification, it can be said that the growth of technical
and economic indicators is largely due to the extensive use of resources. It is also worth noting
asharp jump in revenue in 2020 from $ 2,241 million to $2,865 million [1,2]. The increase is
almost 28%, and based on factor analysis, it was revealed that the main reason is the increase in
gold and silver prices. In 2021, despite further revenue growth to $2,890 million, net profit
decreased by 15.2% compared to 2020 and amounted to $904 million [1]. In this case, it was
mainly influenced by the increase in cost from $ 1,129 million to $1,307 million, which is 15.8%
from year to year [1]. The increase was caused by an increase in labor costs caused by inflation
of 8.4%, as well as an increase in spare parts costs.

Returning to the indicators of the intensification of the intensification, we can also say that
the "wages with accruals” and "material costs™ are increasing most strongly in 2021. Based on
this, the proposal for the further development of the company is the development of an
automated complex for ore extraction using robotics technologies. For initial implementation,
existing samples of unmanned mining equipment, such as BelAZ-7513R dump trucks, are
offered. The development of such a complex will allow in the future to reduce both the costs
associated with the human factor and the costs of additional equipment maintenance, it will also
reduce shipping and logistics costs.
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HNEPCHEKTHUBBI PA3BUTHSA I'A3OTPAHCIIOPTHOM IMPOMBIIIJIEHHOCTH
B YCJOBHUAX SJKOHOMHUYECKHAX OTPAHUUEHUI

B pabome paccmompeno mexyuee cocmosiHue 2a30mpaHcROpmHOl npomvluiienHocmu Poccuu, uzyuenvi
MAKPOIKOHOMUHECKUEe (haKmopbl, GAUsIOWUE HA OeSIMeNbHOCHb KOMAAHUL chepbl MPaAHCROPMUPOSKU NPUPOOHO20
easa. I[Ipeocmagnenvt u NPoananu3UpoBaHsl 0COOEHHOCMU A0ANMAYUU 2a30MPAHCNOPMHBIX KOMNAHUL K OCHOBHbIM
O2PAHUYEHUAM, CBA3AHHbIM C DKCNOPMOM NPUPOOHO20 2a3d U UMNOPMOM MEXHOI02UHECK020 0060pYO08anus,
a makoice nepcnexmugnvle sapuanmol pazeumus [1AO «asnpom» 6 coomeemcmeuu ¢ yCio8UiMU IKOHOMUYECKOT
HeonpeoeieHHOCHU.

Knioueevie cnosa: cazompancnopmuas ompaciv, UMROPMO3aMewetue, mexHoI02usi mpaHcCnopmuposKy 2asd,
1140 «I'asnpom»

B pabote paccMOTpeHO TEKyIlee COCTOSIHHUE T'a30TPaHCIOPTHOW MPOMBIIUICHHOCTH Poccuu
B YCJIOBUSIX SKOHOMHYECKMX OrPaHUYEHHH, U3y4eHbl HHCTPYMEHTBI a/laliTallii K HUM U CTeNeHb UX
s dexTrBHOCTH. OOBEKTOM UCCIIEAOBAHUS SBIIIOTCS TazoTpancnoptHas cucrema [TAO «"a3npom»
U TEpCHEeKTUBbl ee pa3BUTUs. JlaHHAs KOMIIAHUS SBIISETCSl KPYIMHEHWIIMM 3HEpreTHYecKUM
IpEIIPHUSITHEM, MEPOBBIM JIUAECPOM TT0 00BbEMY MOCTABOK MPOIAYKIIMU POCCUICKUM U 3apyOe:KHBIM
notpedurensam. [lpenmer uccnenoBaHus — BIMSIHUE SKOHOMUYECKUX OIPAHUUCHUI Ha JeATeIbHOCTD
ra3oTpaHCIOPTHOW KOMITaHUH.

Cucrema, Brioyaromast B ce0s 0OBEKTb MOATOTOBKH, TPAHCIIOPTHUPOBKH, pacHpeaeieHus
U XpaHEHUs Ta3a, Urpaer KIouyeBylo poiib B aestenbHocTH [TAO «["asmpom». Bombiuas yacts
VMHBECTULIMI KOMITAHUY HAIPAaBJIEHA HA MTPOEKTHI KalIUTAIBHOIO CTPOUTENbCTBA ENnHON cucTeMsl
ra3ocHa0KeHMsl, MPOEKThl TPAHCIOPTHUPOBKU MPUPOJHOIO Ta3a 3apyOekHBIM MOTPEOUTENSM,
a TaKke MporpamMMbl IMOJIEpKaHUs PabOTOCIIOCOOHOCTH M PEKOHCTPYKLHUH IKCIUTyaTHUPYEMbIX
00BeKTOB. OCHOBHYIO JIOJIIO 3aKyNOK INPH 3TOM 3aHUMAeT TpyOHas MPOAYKLUS Pa3IudHOIO
JMaMeTpa, Ta3olepeKkayMBarolIye arperaTtbl U UX KOMIUIEKTYIOLIME, a TaKKe TpyOOoNnpoBoHAs
apMartypa. [1o coctosinuto Ha 2021 ron, 6maronaps peain3aluy IporpaMMbl UMITIOPTO3aMELICHHUS,
N0 MarepualibHO-TeXHHYeckux  pecypcoB  (MTP)  oTeuecTBEHHOro  IpPOM3BOJACTBA
B IIEHTPAJIM30BaHHBIX TMOCTaBKax cocraBuna 97,4% [1], dyro obecriedmsio CTaOUIBLHOCTH
1 3¢ (EKTUBHYIO aIaNTALMI0 KOMIAHUU K SKOHOMUYECKUM OTPaHUUEHUSM.

OpHako HaaMyKMe OMNpeNeNeHHOM 0N HWMIOPTHOIO TEXHOJOIMYECKOTo OOOpYIOBAaHUS HE
SBJISICTCS OCHOBHBIM (pakTOopoM, BiustomM Ha jaestensHocTh I[TAO «l"asmpom» B cdepe
TPaHCIIOPTUPOBKU TpupoaHoro raza. CyIIecTBEHHbIMH TPEJCTABISIIOTCS PUCKH, CBSI3aHHBIE
C TPaH3UTOM YITIEBOAOPOJOB U JAEATENBHOCTBIO HA E€BPOIEWCKOM ra30BOM PBIHKE, CaHKIIMOHHBIE
PHCKH, a TaK)Ke BO3MOXKHBIE YOBITKM MpU (POPMUPOBAHUH PHIHOYHOM IIEHBI U1 0OBEMOB MOCTaBOK
TOBapa. AHAJIM3 UX BIMSHUS U CIIOCOOOB aIalTallMi K SKOHOMHYECKUM OTPaHHUYEHHUSIM HEOOXOIUM
JUIE MUHUMH3aIMM YOBITKOB KOMIAHWU B OyIyIIeM, 4eM M OOYCIIOBJIEHa aKTyaJIbHOCTh JITAaHHOM
paboTHI.

B pabGore ObUIM MCIONB30BaHBI CIEIYIOIINE METOJbl HAYYHOTO HCCIIETIOBAHUS: aHaJM3,
COMNOCTaBJICHUE, JEAYKIHs, CHHTe3. PaboTa BBINNOJIHEHA, ONHMPAsCh Ha OTKPBIThIE HCTOYHUKH
UHpOpMAIMU: CUCTEMY cTparerndeckoro mianupoBanus [TAO «"a3npom» U KOHCOIMIUPOBAHHYIO
(1HAHCOBYIO OTUYETHOCTh KoMIaHuu Ha nepuos 2021 u 2022 ronos.
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Ilenu uccienoBaHMsl — ONPEAENIEHUE NMEPCHEKTUB Pa3BUTHsI Ia30TPAHCIIOPTHON CHUCTEMBI
ITAO «l"azipoM» W H3y4YeHUE BIHUSHUS SKOHOMHUYECKMX OrPAaHWYEHUW, HAMpaBJICHHBIX Ha
SHEPreTUYECKU KOMIUIEKC CTpaHbl. YTOOBI OCTHYH IOCTABJICHHBIX IEJei, HEeoOXOIMMO
paccMOTpeTh BIMSHHUE CAHKIMK Ha (PMHAHCOBYIO JESATENbHOCTh KOMIAHHH, NMPOAHAIN3UPOBATh
KJIIOUEBbIE PEIIECHUS, OPUEHTHUPOBAHHBbIE HA aJalTalUi0 K TEKYIIEMY COCTOSIHMIO pbIHKA
YIJI€BOJOPOOB, U U3YYUTh CTPATETUIO Pa3BUTUSL KOMIIAHUH B COBPEMEHHBIX YCIOBUSX.

Pesynprarsl mokazanu, 9to [TAO «I"a3npom» 3pGEeKTUBHO aAaNTUPYETCS K SKOHOMHUYECKUM
OTPaHUYCHUSM: COTJIACHO r0I0BOM (puHAHCOBOM oTueTHOCTH 3a 2021 roa, BeIpydKa OT POJAKH
rasa yBeJauuuiach Ooliee ueM Ha 2 TpiH pyod. [2], a peanu3amus MPUOPUTETHBIX MTPOSKTOB HJICT
[0 YCTaHOBJIEHHOMY TpaduKy — OCYUIECTBIISETCS AaKTUBHOE pa3BUTHE KOPHIOPOB
TPAHCIIOPTUPOBKHU YIJIEBOJOPOAOB 10 AAJbHEBOCTOYHOMY MapuupyTy. Iloamucanue BTOpOro
JOJITOCPOYHOT0 KOHTpakTa Mexay Poccuert 1 Kutaem ¢ 00beMOM moCcTaBoK 10 48 Mipa Ky0. M
MPUPOJHOTO ra3a B roj [3] U mepcneKTUBHl pa3BUTHs ra3onpoBooB «Cuna Cubupu» u «Coro3
Bocrok» [4] obecrniedyar yCcTOMYHMBOE MOJOKEHHE KOMIIAHUU C YYETOM HEOIPEACIICHHOCTH Ha
pPBIHKE PHEProHOCHTENCH. J[eSATenbHOCTh KOMIAHWM B JaHHOM HAampaBlIeHHUH Oa3upyercss Ha
kimoueBblx 1enax [IAO «l"asmpom»: nuBepcuUKAMM PHIHKOB CObITA W OOECIEeUeHUIo
sHepreTuyeckoi OezonmacHocTu. [loMuMO 3TOro, MHBECTHIIMOHHBIE NPOEKThl HAIpPABJIEHBI Ha
ra3u(uKalmui0 PErMOHOB CTPAaHbBl M PAa3BUTUE CYIIECTBYIOIIEH HWHMPACTPYKTyphl, UTO
COOTBETCTBYET CTPAaTErny YCTOMYMBOTO Pa3BUTHS KOMIIAHUH [5].
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PROSPECTS FOR THE DEVELOPMENT OF THE GAS TRANSPORTATION
INDUSTRY IN CONDITIONS OF ECONOMIC RESTRICTIONS

The paper considers the current state of the gas transportation industry in Russia, examines the
macroeconomic factors affecting the activities of natural gas transportation companies. Peculiarities of adaptation
of gas transmission companies to major constraints associated with the export of natural gas and import of
technological equipment are presented and analyzed, as well as future options for the development of PJSC
Gazprom in accordance with the conditions of economic uncertainty.

Keywords: gas transportation industry; import substitution; gas transportation technology; Gazprom PJSC

The paper considers the current state of the gas transportation industry in Russia in
conditions of economic restrictions, examines the tools of adaptation to them and the degree of
their effectiveness. The object of the study is the gas transmission system of PJSC Gazprom and
the prospects for its development. This company is the largest energy company, the world leader
in the volume of product supplies to Russian and foreign consumers. The subject of the study is
the impact of economic restrictions on the activities of the gas transportation company.

61



The system, which includes gas treatment, transportation, distribution and storage facilities,
plays a key role in PJSC Gazprom's operations. Most of the company's investments are allocated
for capital construction projects of the Unified Gas Supply System, projects of natural gas
transportation to foreign consumers, and programs for maintaining the efficiency and
reconstruction of operating facilities. Pipe products of various diameters, gas pumping units and
their components, as well as pipeline accessories account for the bulk of the company's
purchases. As of 2021, thanks to the implementation of the import substitution program, the
share of domestically produced materials and technical resources in centralized supplies
amounted to 97.4% [1], which ensured the stability and effective adaptation of the company to
economic restrictions.

However, the presence of a certain share of imported technological equipment is not the
main factor affecting PJISC Gazprom's activities in natural gas transportation. Risks associated
with the transit of hydrocarbons and activities in the European gas market, sanctions risks, as
well as possible losses in the formation of the market price and supply volumes are significant.
The analysis of their impact and ways to adapt to economic constraints is necessary to minimize
the company's losses in the future, which is the reason for the relevance of this work.

The following research methods were used: analysis, comparison, deduction and synthesis. The
work is based on open sources of information: the strategic planning system of PJSC Gazprom and
the consolidated financial statements of the company for the period 2021 and 2022.

The purpose of the study is to determine the prospects of development of the gas
transportation system of PJSC Gazprom and to study the impact of economic restrictions aimed
at the energy complex of the country. In order to achieve the set of goals it is necessary to
consider the impact of sanctions on the company's financial activities, to analyze the key
decisions focused on adapting to the current state of the hydrocarbon market and to study the
company's development strategy in the current conditions.

The results showed that PJSC Gazprom is effectively adapting to economic constraints —
according to the annual financial statements for 2021, gas sales revenue increased by more than
2 trillion rubles [2], and the implementation of priority projects is proceeding according to the
established schedule — hydrocarbon transportation corridors along the Far East route are being
actively developed. The signing of the second long-term contract between Russia and China with
a supply volume up to 48 billion cubic meters of natural gas per year [3] and the prospects of the
«Power of Siberia» and «Soyuz Vostok» [4] gas pipelines development will ensure the
company's stable position in view of the uncertainty in the energy market. The company's
activities in this area are based on PJSC Gazprom's key objectives: diversifying sales markets
and ensuring energy security. In addition, investment projects are aimed at gasification of the
country's regions and development of the existing infrastructure, which is in line with the
company's sustainable development strategy [5].
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AHAJIN3 BIO/UKETHBIX QT‘II/ICJIEHI/Iﬁ
HA CTPATEI'UIO IEPEXOJA HA COAEUCTBHUE NCITIOJIb3OBAHUIO
YUCTHBIX TEXHOJIOT'MA U TOIIVIMBA B PEMEX

B omoii pabome paccmampusaemcs 63aumMOoCeA3b  MeHCOY Ol00HNCEMOM, 6bIOEIeHHVIM HA NOOWpeHUe
UCNOTL308AHUA IKONOSUYECKU YUCMBIX MEXHONO0Ull 6 HayuoHanvHol Hegmanou xomnanuu Mexcuxu Petrdleos
Mexicanos, u ee axono2utecKuMy pe3yIbmamamy no NOMpedIeHUIo INeKMPOIHEPUL, bIOPOCAM U 3AEPAIHAIOUUM
sewjecmeam. [ uzyuenus dmou 63aumMocesasu npeoiazaemcs UHOeKce KOppeisyuil.

Kniouegwie cnoea: Hayuonanvuvie negpmanvie komnanuu, Petroleos Mexicanos; bibpocel; nuzkoyenepooHas
IKOHOMUKA,; DHEp2emuieckull nepexoo, 3eienulii 6100dcem

B sr10if paboTe aHamu3MpyeTcs MEepexoaHasi CTPATerusi MO COACHCTBUIO HCIIOJIb30BAHHIO
0oJiee YHUCTBIX TEXHOJIOTHMH M BHAOB TorumBa B mepuoxa ¢ 2016 mo 2020 rox. OTo crparerus
MPAaBUTENBCTBA MEKCHKH IO COKpAIIEHUIO BHIOPOCOB IPH TPOU3BOJCTBE 3JIEKTPOIHEPIHU
U Ipeo0pa3oBaHUIO IMPOU3BOJCTBA HSHEPrMH B CTpaHE B COOTBETCTBUM C  LIEISIMH,
[IOCTaBJIEHHBIMU Tocie 3akiatoueHust [laprmxckoro cormamenuss B 2015 r. B ganHo# cratbe
UCCIeyeTcs poib rocynapcTBeHHON HedTsHoi koMmnanuu PEMEX B pamkax 3To# cTpaTeruu.
Jnsa  ero peammsanuu PEMEX pHMnuMuMpoBana InlaH —pacxoJOB IO  IIPOMBINUIEHHOU
TpaHc(hopMalMM TPOLECCOB MNPOM3BOJACTBA M INEpepabOTKH, a TakkKe IO COKPALICHUIO
noTPeOICHUs SJIEKTPOIHEPTHH. METOI0NOTHEH U3yYeHHS ITUX LEJEH SIBJISETCS COTOCTABIICHHE
OIOJDKETHBIX pacxoJoB KoMIaHuu corjacHo CTpaTeruu ¢ pe3ysbTaTaMd IO  BbIOpocam
u ’"epromnorpediienuto B PEMEX 3a nepuon 2016-2020 rr. [ToaToMy npoBoauTcsi Koppensuus
mexay Oromkerom PEMEX nns CrpaTeruu u 3KONOTHYECKUMU Pe3yIbTaTaMU C TOYKU 3pEHUs
BBIOPOCOB MAPHUKOBBIX Ta30B, MOTPEOICHUS JHEPTUH U 3arPS3HEHHBIX TEKTapPOB.

3ajauya JAHHOTO MHCCIIEJOBAaHUS COCTOMT B TOM, 4YTOOBl HM3yYUTb, KaK 3TH PaCXOJlbl
Pa3BUBAIOTCS 110 CPABHEHUIO C PE3yJIbTaTaMU BEIOPOCOB U OTPEOJICHUS S3HEPTUHM B KOMIIAHUHU 32
nepuoy 2016-2020 rr. Jlnst aToro OyaeT mpoBeaeHo cpaBHeHnEe Mexay OromkeToM PEMEX mns
Crparerun mepexojia Juisl IPOABMKEHHsI MCIOIB30BaHUS 0oJiee YMCTBIX TEXHOJIOTHI U BUJIOB
TOIUIMBA, BBIJCJIIEHHBIX B MEKCHUKAaHCKOM (enepambHOM OromkeTe [5], M SKOIOrMYECKUMU
pesynbraTami [4].

3akpernieHHsle B Ilapukckom cornmamenun 2015 roga riiobanbHble 00s3aTeNbCTBA IO
IIPEIOTBPALLEHUIO MOBBILIECHNSI TEMIIEPATYphl Ha 2 Ipagyca K KOHIy BEKa BBIHYXIAIOT CTPaHbl
1 UHBECTOPOB TPeOOBaTh CEPhE3HBIX NPE0Opa3oBaHuil OT HEPTIHON oTpaciau. MexayHapoaHoe
HHEpPreTUYecKOoe areHTCTBO YKasbIBaeT, 4To 15% rino0anbHbIX BBIOPOCOB NMAapHHUKOBBIX Ia30B,
CBSI3aHHBIX C JHEPreTHKOM, MPUXOIUTCS Ha Ipolecc A00bIYM HEPTH M raza U3-TOJ 3eMIIU
U 10cTaBKM uX mnoTtpedbutensMm. Ho, mo ganHeiM MDA, MHBECTHIIMHM HETSIHBIX KOMIAHUN 3a
npesegaMu UX OCHOBHBIX HAINpaBICHUN AESITENbHOCTH, TaKUX KakK MEepeXo]] Ha HKOJIOTMYECKU
YHUCTYIO FeHEPAlHIO SHEPTUHU, COCTABISAIOT MeHee 1% oT uX o0IMX KarnuTaloBIOKeHHH [2].

Jlis cpaBHEHMsSI MOXHO IMOCMOTpPETh, YTO JENAIOT YacTHbIE HE(PTSHbIE KOMIAHUH, YTOOBI
N00UTbCs OoJiee YUCTBIX HKOJIOTMYECKUX Leled; Hampumep, B S5 KpPYMHEHIIMX YacTHBIX
kommanusix: BP plc, Chevron, Eni S.p.A, Equinor, ExxonMobil, Shell plc u Total. ITo nanabmM
Mex1yHapOIHOTO areHTCTBa 10 BO30OHOBIISEMBIM UCTOYHHUKAM SHEPTHH, He()TAHbIE KOMIAHUN
MPEeANPUHUMAIOT Psii J€HCTBUI, 4TOOBI cAenaTh CBOE MPOM3BOACTBO yuiie [1]. DTa momuTuka
3aKJII0YAeTCsl B COKPAILEHUH BBIOPOCOB B XOJI€ MX JIEATENbHOCTH, YMEHBIIEHUH YTIEPOJHOTO
ciefa M TPOABM)KEHHWM HOBBIX HampaBiIeHU Ou3Heca, TakuX Kak IPOU3BOJICTBO YHCTOTO
Bosiopoia. Takxke OCYIIECTBISIETCS MOAECPHHU3AIMS CYLIECTBYIOIIEH HHPPACTPYKTYPHI U TIEPEBOT
€e Ha MOPCKHE TeXHOJIOTHH BO30OHOBIISIEMBIX UCTOYHUKOB SHEPTUU.

OpHMM 13 MaJoOU3Y4YE€HHBIX BOIIPOCOB MPUHATHS LIE€JIEH YCTOWYMBOro pa3BUTHs B Mekcuke
SIBJIIETCS TO, KaK 3TO OCYyILeCTBiIsieTcs B Pemex, ocoO0eHHO nepe JUIoM 1esiel, yCTaHOBIIEHHBIX
Ha HAalMOHAJBHOM YPOBHE /i IE€peXoAa K YHCTOM DHEPreTHMKE W IPOMBIIIIEHHON
TpaHcopmaruu. CrpaTerus nepexoja s NPOABMKEHUS HCIOJB30BaHUS 0Oo0jee YHCThIX
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TEXHOJIOTMI M BUJOB TOIUIMBA ObLIA MPEAJIOKEHA MOcie pedOopMbl IHEPTETHIECKOTO CEKTOpa
2014 roma wu Ilapmxckoro cormamenuss Ha COP 21. Crpareruss cocpenorodeHa Ha
AIIEKTPO3HEPIETUYECKOM CEKTOPE; OJHAKO IOCHeACTBHS s Pemex nBosku. Bo-mepBhix, Kak
JUTSL IPOM3BOAMTES TOILIMBA AJIs SJIEKTPOIHEPIeTUKH B BUJIE Ma3yTa U rasa. [locraBku TomnuBa
JUISL MEKCHKAHCKOTO 3JIEKTPOIHEPreTHUECKOI0 CEKTOpa B OCHOBHOM IIOCTYHAKOT M3 ChIPOU
Heptu u HedrenpoaykToB (38%), a Takke M3 NPUPOAHOro rasa W KoHuaeHcata (47%),
ocrapmasicsi 4actb — u3 yrias (7%), a ocraapbHas 4acTh — W3 BO30OHOBJISIEMBIX HMCTOYHUKOB
SHEpruu M aroMHou »sHepru. Bo-Bropeix, PEMEX sdaBnserca oaHuM U3 KpyNMHEHIIUX
OTPEOUTENEHN IIEKTPOIHEPTUU B CTPAHE.

B crparerun ecth Lenu KamuTajdbHBIX 3aTpaT Ha IOKYINKY HOBOro 0OOpYIOBaHMS,
MOJICPHU3AIUIO CYIIECTBYIOIIUX MOCTAaBOK M peOPMHUPOBAHUE UX YIPABICHUYECKHX PEIICHHIH,
KOTOpBIE UTPAIOT IEHTPAIbHYIO POJb B JHEprerudeckoMm mnepexone. Ho oHM HacTpoeHbl Ha
JIOJICOCPOYHYIO IEpPCIEKTUBY. B KpaTKOCPOYHOM IEpCIEKTHBE JEHUCTBHs, KOTOpble Pemex
IpEeIIPUHUMAET B COOTBETCTBHH C MepedOpMyIUPOBAHHBIM OM3HEC-TUIAHOM TOCIEe MaHAEMUH,
buznec-manom Ha 2021-2025 rojpl, 3aKJII0YAIOTCS B CIASAYIOIIEM:

* [ToarotToBka OIIEHOK BHIOPOCOB M HX MPHUYMH: OOIIME BHIOPOCHI JUOKCHAA Yriiepoja
Y OKCHJIa Cepbl YBETMUUIUCH B iepuos ¢ 2012 mo 2020 rr.

* O1eHKa TUIONIA U, TTOJIBEPTIIEICS 3arpsi3HEHUIO, MTOJTyUYeHHAs! B pe3yibTaTe IeATeIbHOCTH
KOMITAaHUH M SKOJIOTUYeCKOU peadbmuranmu 43,96 ra.

e 3amMeHa TMOJaYM BOABI M3 MPUPOAHBIX HCTOYHHUKOB Ha MepepadOTKy MOBTOPHO
UCIIOJIb3yeMoit Bos1oi Ha 14,8%

* Onpenenuth creneHb 3G(HEeKTUBHOCTH HeTenepepadaThIBaIONINX 3aBOI0B KOMITAHHH.

MeTol yCTaHOBJIEHHUS CBSI3U MEXKIY pacxoJaMH U 3arps3HSIONIMMU  BEIIECTBaMU
npenctaBisier co0oil  cooTHomieHHe Mexay Orwmkerom CTpaTeru W 3KOJIOTUYECKUMU
pe3ynbraramMu  KoMmmaHuu. lcmonw3yst gaHHbIEe U3 OIO/pKeTa pacxogoB MeEKCHKaHCKOM
deneparuun Ha mepuon 2016-2020 rr. [5], ucciemyroTcs acCUTHOBaHUs, KOTophle Pemex
nojy4yuia JUisi (MHAHCHMPOBAHUS CBOEH MPOMBIIIICHHON TpaHC(hOpMaluu B COOTBETCTBUHU CO
cTparerveil. B mpoIrieHTHOM OTHOIIEHHH K OOIINM pecypcaM KOMITAaHWU aKTyaJIbHOCTh PECYPCOB
JUISL TEXHOJIOTMUYECKOTO MEePeX0/ia K YNCTOW 3HEpruM cHikaercsi. OJJHaKO MHTEPECHO OTMETUTb,
YTO pecypchl, BbleIeHHbIE Ha 2022 roJl, YBEIUYWINCH B TPOLIEHTHOM OTHOIIEHUH K pacxojiaM,
BBIJIEJICHHBIM Ha CTPATEeTHI0, 3TO MOXET OBITh CBSI3aHO € OOJIBLIIMM IOTOKOM PECYpPCOB,
MOJyUYEHHBIX 3a CUET pocTa IeH Ha HedTh mocie mnanaemMuu. C OJAHON CTOPOHBI, KPYIHBIE
uHBectuiu 2017 roga mosnekyn 3a coOOW J0IATOCPOUHBbIE 00A3aTENbCTBA, KOTOPbIE JOJIKHBI
ObLTM OBITH BBIMIONIHEHBI B Te€YeHHE ogHOro mepuoaa. C Opyroi CTOpOHBI, HU3KHE IICHBI Ha
TOIUINBO, OCOOEHHO BO BpeMs NaHAEMUH, OTPaHUUYWIM (QenepalibHble U KOPHOpaTHUBHBIE
pecypchl st HOBBIX MHBecTULIMNA. OHHM BO3MEIIAIOTCS B yTBEPKACHHOM OromkeTe Ha 2022 rof.

J71s1 5KOJIOTHYEeCKUX TIEPEMEHHBIX, UCTIOJNIb3Ys NaHHble Ou3Hec-miana PEMEX [3], BeiOpoch!
yriepoja yBenuumiuch 3a nepuoj 2016-2020 rr. meHee uem Ha 1%, a BHIOPOCHI OKCHIA CEpBI
pociu Oosiee ueM Ha 6%. [ToTpebneHue IeKTPOIHEPTUN KOMIIAaHUEH CHU3MIIOCH OoJiee 4eM Ha
6% 3a 3TOT MepHoJI, HO Bce OOJIbLIE U OONBIIE SJIEKTPOIHEPTHUH UCIIOIB3YETCs B IIPOU3BOJICTBE U
noObiue. Hakonen, mnepeMeHHas KOJIMYECTBA TE€KTapoOB, 3aTPOHYTBHIX SKOJIOTMYECKUMU
npo0OiieMaMu, CBSI3aHHBIMH C JIeSITeIbHOCThIO KOMITAHUH, YBENTUYHIACh Oosee yem Ha 6% [5].

Pe3ynbTarhl HHAEKCOB KOPPENALNU MOKA3bIBAIOT OTPUIATENIBHYIO CBS3b MEXKIY PECYpCcaMu,
koropeie PEMEX mnonywaer mnst peamusammm Crpateruu, W BeiOpocamu yriepoaa (-,053),
noTpebaeHneM »Heprun Ha J00bray U pous3BoAcTBO (-0,003) u rexkTapamu ¢ BO3JAEHCTBUEM HA
okpyxarwiyw cpeay (-0,822). Drto cnegyer 3a TEHJEHUHMEW K CHIKEHHUIO pacxoJioB
Y YBEJTMYEHUIO BBIOPOCOB M IJIOLIAACH € 3arpsi3HAOLMME BemecTBaMu. [Ipu aTtom Habmonaercs
MOJIOKUTENbHASI CBSI3b ¢ BhIOpocamu cepbl (0,62) 1 sHEpronoTpedbIeHuEM B IIEIOM 0 KOMITAHUU
(0,374). Ot pe3ynbTaThl OOBACHAIOTCS TEM, UYTO KOJieOaHUsT BBIOPOCOB OKCHIIOB CEPBI
ymenbimanuch a0 2020 roma, xoraga ObuT 3adUKCHpOBAH MUK BBIOPOCOB. B TO Bpems kak
noTpebaenue anektposHeprun PEMEX B memom cHuXaeTcsi, HO SKOHOMHS JOJDKHA OBITh
OoJbIIIe HAMIPaBIIeHA HA IEATEIHHOCTh MO JOOBIYE.
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ANALYSIS OF THE BUDGET ALLOCATION
FOR THE TRANSITION STRATEGY TO PROMOTE
THE USE OF CLEANER TECHNOLOGIES AND FUELS IN PEMEX

This paper examines the relationship between the budget allocated to promote the use of cleaner technologies
in the national oil company of Mexico, Petréleos Mexicanos, and its environmental results on electricity
consumption, emissions and pollutants. A correlation index is proposed to study this relationship.

Keywords: National Oil Companies; Petroleos Mexicanos; emissions; low-carbon economy; energy transition;
green budget

This work analyses the Transition strategy to promote the use of cleaner technologies and
fuels between 2016 and 2020. This is the Mexican government's strategy to mitigate emissions
from electricity generation and transform the energy production in the country in compliance
with the goals set after the Paris Agreement in 2015. This article studies the role of the oil state
company PEMEX within this strategy. To carry it out, PEMEX initiated a spending plan for the
industrial transformation of its production and refining processes and also to reduce its electricity
consumption. The methodology to examine these goals is a comparison of the budget expenses
of the company on the Strategy to the emission results and energy consumption in the PEMEX
for the 2016-2020 period. Therefore, a correlation is made between PEMEX's budget for the
Strategy, and the environmental results in terms of greenhouse gases emissions, energy
consumption, and contaminated hectares.

The task of this research is to examine how these expenses develop in comparison to the
results of emissions and energy consumption in the company for the period 2016-2020. To do
this, a comparison will be made between the PEMEX budget for the Transition Strategy to
promote the use of cleaner technologies and fuels, allocated in the Mexican Federal Budget [5],
and the environmental results [4].

The global commitments established in the Paris Agreement in 2015 to prevent
a temperature rise of 2 degrees by the end of the century press countries and investors to demand
major transformations from the oil industry. The International Energy Agency indicates that 15%
of global energy-related greenhouse gas emissions come from the process of extracting oil and
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gas from the ground and bringing it to consumers. But according to the IEA, investment by oil
companies outside of their core business areas, such as transformation to clean generation, is less
than 1% of their total capex [2].

A point of comparison is to look at what private oil companies are doing to make
transformations towards cleaner ecological goals; for example, at the 5 largest private
companies: BP plc, Chevron, Eni S.p.A, Equinor, ExxonMobil, Shell plc and Total. According to
the International Renewable Energy Agency, there are several actions that oil companies are
implementing to make their production cleaner [1]. These policies consist in reducing emissions
in their operations, reducing the carbon footprint and promoting new lines of business, such as
the production of clean hydrogen. Also upgrading the existing infrastructure and converting it to
offshore renewable energy technologies.

One of the little studied issues of the adoption of sustainable goals in Mexico is how it is
being carried out at Pemex, particularly in the face of the objectives set at the national level for
energy transition and industrial transformation. The Transition Strategy to promote the use of
cleaner technologies and fuels was proposed after the energy sector reform of 2014 and the Paris
Agreement at the COP 21. The strategy focuses on the electricity sector; however, the
implications for Pemex are twofold. The first as a producer of fuel for the electricity sector in the
form of fuel oil and gas. Fuel supplies for the Mexican electricity sector come mostly from crude
oil and petroleum products (38%), and from natural gas and condensates (47%), with the
remainder from coal (7%) and the remainder from renewable energies and nuclear. The second
as PEMEX is one of the largest consumers of electricity in the country.

In the strategy, there are capital spending goals to buy new equipment, modernize their
existing supplies and reform their management decisions play a central role in the energy
transition. But they are set for the long run. In the short run, the actions that Pemex is
undertaking, according to its reformulated business plan after the pandemic, the Business Plan
2021-2025, are:

* Generation of emission estimates and causes: the overall emissions increased between
2012 and 2020 for carbon dioxide and sulfur oxide.

* An estimate of the hectares affected by contamination derived from the company's
operations and the ecological remediation of 43.96 hectares.

* Replace the water supply from natural sources for refining with reused water in 14.8%

+ Determine inefficiencies in the company's refineries.

The method to establish the relationship between spending and the pollutants is a correlation
between the budget for the Strategy and the environmental results of the company. Using data
from the Expenditure Budget of the Mexican federation for the 2016-2020 period [5], the
allocations that Pemex received to finance its industrial transformation according to the strategy
are explored. As a percentage of the total resources of the company, the relevance of resources
for technological transformation to clean energy is declining. However, it is interesting to note
that the resources allocated for 2022 increased as a percentage of the spending allocated for the
strategy, this may be due to a greater flow of resources derived from the increase in oil prices
after the pandemic. On the one hand, the large investment of 2017 entailed long-term
commitments that would be carried out in a single period. On the other hand, low fuel prices,
especially during the pandemic, limited federal and company resources for new investments.
These are being recovered in the approved budget for 2022.

For the environmental variables, using the data of PEMEX Business Plan [3], carbon
emissions increased during the 2016-2020 period by less than 1%, while sulfur oxide emissions
grew at a rate greater than 6%. The company's electricity consumption decreased by more than
6% during the period, but more and more electricity is used in production and extraction. Finally,
the variable of hectares affected by environmental problems related to the company's operation
increased by more than 6% [5].
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The results of the correlation indices show a negative relationship between the resources that
PEMEX receives to carry out the Strategy and carbon emissions (-.053) energy consumption for
extraction and production (-0.003) and hectares with environmental impact (-0.822). This
follows the trend of decreasing spending and increasing emissions and areas with pollutants.
While there is a positive relationship with sulfur emissions (0.62) and energy consumption in
general in the company (0.374). These results are explained by the fact that the variation in
sulfur oxide emissions had been decreasing until 2020, when a peak in emissions was recorded.
While electricity consumption at PEMEX in general is declining, but the savings need to be
more focused on extraction activities.
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®YHKIIMOHUPOBAHUE MPEJNPUATANA T'OPHO-XUMHUYECKOM OTPACJIHA
B YCJIOBUAX CAHKIIMOHHBIX OT'PAHUYEHUI

B pabome paccmompero mexywee cocmosnue copHo-xumuueckou ompacau Poccuu, usyuenvi cankyuonmnvie
02paHuyeHus, 6IUAIOWUe HA OesIMeNbHOCHb KOMAAHUL-Npou3gooumenell MUHepaivhvlx yoobpenuu. I[Iposeden
amanu3 OUHAMUKU NPOMBIULIEHHO20 NPOU3B0OCMEA OMPACIU, ONEPAYUOHHBIX U QUHAHCOBLIX NOKA3amenell
npeonpusmus ompacau. Ilpedcmaenenvt nanpaesnenus pazeumusi INAO «PocAepoy.

Kniouegvie cnosa: 2opno-xumuueckas ompaciv; caukyuonnwie oepanuyenust; pucku, I1AO «DocAepo»

Poccuiickast ropHO-XHMHYeCKasi OTpacib UTPAET OJHY U3 BAKHEHIINUX posiel B o0ecrieueHnn
MPOAOBONBCTBEHHOM Oe3omacHocTH. Ilo pesynpraram 2021 roma Poccus Obuta nmaepoM 1o
IKCIIOPTY: a30THBIX yaoOpeHuit (1 mecto B Mupe), KamuiHBIX yAoOpeHui (2 MecTo B MUpe),
dhochopuBIX ynodbpenuii (3 MecTo B Mupe).

[lo paHHBIM TPOBENEHHOIO KOMIUIEKCHOTO aHaiM3a C LENbl0 M3yYeHUs BIIUSHUS
CaHKIIMOHHBIX OTPAaHUYECHUN Ha MPEANPUATUS TOPHO-XMUMHUYECKON OTpaciu, ObLTU pElICHBI
CleylolllMe 3aJayd: pacCMOTpEHa JMHAMHUKa IMPOMBIIUIEHHOTO TIPOU3BOJICTBA OTpaciuy,
paccMOTpeHbl  OCHOBHbIE  (DMHAHCOBBIE U ONEpPAlMOHHBbIE  PE3YyIbTaThl  KOMIIaHHi-
MIPOU3BOIUTENEH MUHEPATbHBIX YI00pEHHI.

B pamkax wuccienoBaHuss ObUIM  HCIIOJIB30BAaHBI  CIEAYIOIIUME METOABI:  aHAU3,
COIIOCTaBJIEHUE, NEeAYKIHs, CHUHTe3. PaboTa BBINONIHEHa HAa OCHOBE OTKPBITHIX HCTOYHHKOB
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uH(pOpMallMU: JaHHBIX (enepalbHON CIyKObl TOCYJapCTBEHHON CTAaTHUCTHKH, ONEpallMOHHON
1 KOHCOTMIUPOBaHHOM ¢uHaHCcOBOM oTueTHOCTH [IAO «DocArpo» 3a 2022 r.

Poccuiickasi 5KOHOMHUKA CTOJKHYJIACh C MAaCIITA0OHBIM CaHKIIMOHHBIM JaBiieHueM. [lepBbie
cankuuu ObuH BBeleHBI CIIIA B OTHOIIEHUH POCCHIICKOTO AKCIIOPTAa U UMIIOPTA TOBApPOB emIé
24 ¢eppans 2022 r. HecMoTpst Ha OTCYTCTBUE MPSMBIX CAHKIIMOHHBIX OTPAaHUYCHHUI B OTPACIIH,
IPOU3BOIUTENN MUHEPAIBHBIX YIOOPEHHUH CTOJKHYIUCH CO 3HAYUTEIbHBIMH Tpobiemamu. Ilo
cocrosiHuIo Ha 1 Mapta 2022 r. kpynHele MOpCKue KOHTEMHEPHbIE IEPEBO3UNKH OCTAaHOBUIIU
nepeBo3ky Tpy3oB u3 Poccum. EBpormeiickue noTrpeduTenu OTEUECTBEHHOW NPOAYKIIUU
XUMHYECKON OTpaci TaKKe Hayald MPUOCTAHABIMBATH 3aKYyNKH, MBITASCh CHU3UTH PUCKU
BTOPUYHBIX CaHKIMI co ctopoHsl CIIIA.

CornacHo reHepanbHOil snuueH3un CIIA Ne6A ot 24 mapra 2022 r. MuHEpajbHbIE
ynoOpeHusi ObTM BHECEHBI B CIIMCOK MPOJYKTOB MEPBOM HEOOXOAMMOCTH, YTO BBIBEIO HX H3-
noj caHkuui. JlaHHBI JOKYMEHT JOJDKeH ObUT 00ECHeYHTh JOCTYMHOCTh JIOTHCTUYECKHX
KaHaJIOB, TaK KaK KpyIHEHIIe MepeBO3YUKU TapaHTHPOBAIIY, YTO 3aIllpeT Ha MEPEBO3KU TOBAPOB
u3 P® He kocHeTcss ToBapoB mepBoil HeoOxomumoctu. Ho, B mampHeiimem EBponeiickum
COI0O30M OBbLIM BBEJCHBI HOBBIE OTPAaHUYCHHUS, HAMpPABICHHBIE Ha TPY30BbIC MEPEBO3KU U3
Poccun. IlomuMo 3TOro, MPOTHUB POCCHHMCKHAX KOMIIAHMHA OBUIM BBEACHBI KBOTHI Ha HWMIIOPT
KaJUIHBIX U CIOXKHBIX YIOOpEeHHi, pa3Mep KOTOPBIX COMOCTaBUM Cc oObemamu ummnopta EC
IpeablAyIinX JeT. BBeneHne Takux OrpaHUYEHMI CBSI3bIBAIOT C PEIKCIIOPTOM YIOOpEeHHH U3
benapycu.

B ony0nukoBaHHBIX pa3bscHeHUsX 19 cenTsaOps 2022 r. EBponeiickas KOMUCCHS yTOUHUIIA,
4yTo ynoOpeHHs pas3peuieHsbl K mepeaade (B TOM 4YHCIE TPAHCIOPTUPOBKE) B CTPaHBI, HE
Bxogsaue B EC, juid cMmsryeHus NpoJIOBOJILCTBEHHOW U SHEPreTHYecKod Oe30macHOCTH,
a TaKke OTMETWJA, YTO TEHepb pa3pelleHbl COOTBETCTBYIOIIHME ycnyru ((puHaHCOBas MOMOIIb,
B TOM YHUCIJIE IOCPEJHUYECTBO M CTPAaXOBAaHUE), CBSI3aHHBIE C Ieperayeil BhIIICYKa3aHHBIX
TOBapOB B TPEThU CTPaHbI uepe3 oneparopoB win tepputoputo EC.

BolmienepeuncineHHble OrpaHUYMTENIbHBIE  MEpPbl  NPUBOAAT K  BO3HHUKHOBEHUIO
3HAYUTENbHBIX PHUCKOB JJs KOMIAHUI TOPHO-XMMHUYECKOTO KOMIUIEKCa, K OCHOBHBIM U3
KOTOPBIX OTHOCATCS: JIOTUCTUYECKHE, (PMHAHCOBbIE, TOProBeie. [Ipu 3TOM Hanbonbliee BIUSIHNE
Ha JIE€ATEIbHOCTh NPEINPUATHN CEKTOpa OKa3bIBalOT PUCKH, CBA3AHHBIE C JIOTUCTHKOW. OJTO
OOBsICHSIETCS TEM, 4YTO KOJMYECTBO MOPTOB B Poccuu, KOTOpble MOTYT OCYIIECTBISThH
HKCIOPTHYIO NepeBalIKy ynoOpeHuil orpanundeHo. Panee oxono 30% mnepeBaiku poCCHMCKHX
y100peHuil OCyIIECTBIAIOCH B MPUOANTUiiCKUX nopTax. OUHAHCOBBIE U TOPTOBBIE OTPAHUYEHUS
BeIyT K ToMy, 4To nokynarenu u3 CIIIA u EBpornsl nelTatoTcs HAWTH anbTEpPHATUBY IIOCTaBKaM
u3 Poccun. [1o MHEHMIO SKCIIEPTOB, POCCUNCKHE TPOU3BOIUTENN KATUWHBIX YA0OPEHUN TEPSIOT
AMEpPUKAHCKUN M €BPONEHCKHI PBIHOK, yCTylas aMEpUKAaHCKUM M KAaHAJCKUM KOMIIAHUSIM.
B cBsi3u ¢ 3TUM BO3MOKHOCTH UCIOJIB30BAHUSI POCCUHUCKHUX MOPTOB MPUOOpETAET el OOJBIIYIO
3HAYUMOCTb, TIOCKOJBKY IIO3BOJIIET  II€PEHANpPaBUTh  JKCHOPT. [3yueHume  BiausHuUsA
CYLIECTBYIOIIUX OrpaHMYEHUN M MEXaHW3MOB HX HUBEIMPOBAHUS HEOOXOAMMO Kak Jis
YCTOMYUBOTO (DYHKIIMOHUPOBAHUS OTPACIH, TaK U IS TUIAHUPOBAHUS €€ Pa3BUTHSL.

B 2021 wm 2022 r. HaGmromancs 3HAYUTEIBHBIA POCT IIEH Ha YHOOpEeHHS (3a TEpHO
¢ 01.01.2021 mo 01.04.2023 mpupocT 1eH cocTaBWI: Ha KapOamua (a30THoe ymoOpeHue) —
249,0%, na nuammonuiidocdar (pochoprnoe ynodpenue) — 126,4%, Ha kanuitHbie yIoOpeHUs —
400,0%. ITpu sTom, HauuHas ¢ 01.04.2022, Habnrogaetrcs TeHASHIINS CHIDKEHUs 11eH. [1o utoram
2022 1. CHIKEHHE COCTaBWIO: Ha KapOamupg (azotHoe ymnoOpenue) — 43,9%, Ha
muammonuiidocdar (pochoproe ynoopenue) — 34,5%, Ha xanumitaeie ynoopenus — 52,0% [1].

OO0beM MpoM3BOJICTBA MUHEpAIbHBIX yaoOpeHui mo utoram 2022 r. cuusmicsa Ha 11,3%
u coctaBuia 23,5 MiH.T. CHIDKEHHE 00bEMOB MPOU3BOJICTBA OOYCIIOBJIEHO, B MEPBYIO OYEpE/b,
crnajoM o0beMa BbIyCKa KaluHHBIX ynoopeHuit (-32,0%). Oto oOBsAcHSAETCS TeM, 4YTO
3HaYMTENbHAsA 10 (26%) SKCHOPTa KATMIHBIX y100OpeHU TPUXOUIAch HA HEAPYKECTBEHHBIE
cTpaHsI [2].
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O6wembl Tpon3BoicTBa (POChOpPHBIX M a30THBIX ynoOpenuid mo wurtoram 2022 roga
yBEIMYWINCh, npupocT coctaBun 1,1% wu 3,5%, coorBerctBeHHO. Poct mnpousBonacTea
OOBSICHACTCSL TEM, UTO TNpoM3BOAUTENH (OCHOPHBIX H a30THBIX YIOOpEeHWil CcMOoriu
MPUCIIOCOOUTHCS K CAHKUMOHHBIM OrPAaHUYEHUSM, [E€pEHANpaBUB JKCIOPT, a TakKke
YBEJIMYEHUEM MTOTPEOJIEHNS CO CTOPOHBI OTEUECTBEHHBIX arpapues (10 JaHHBIM MUHHCTEpCTBA
cenbekoro xo3sictBa Poccun npupoct cocrasuit 20%). Ha yBennuenune 06beM0B TPOU3BOJICTBA
MOBJIMSUIa U HEBO3MOXHOCTh TPAHCIIOPTUPOBKM TOBAapHOIO aMMHAaKa, KOTOPBIM cCTalu
nepepabaTbIBaTh B a30THBIE U ochopHbBIE ynoOopeHus [2].

Tax, HanpuMep, OAHOMY M3 JHJIEPOB OTpaciau, Komnanuu «DocArpo» yaanoch HE TOJIBKO
aJIalTUPOBATbCAd K CAHKIMOHHBIM OTPAaHUYEHHUSM, HO W HAPACTUTh KaK OMNEpPallMOHHbIE, TaK
1 (PMHAHCOBBIE MMOKA3aTeNU. DTO 00YCIIOBIEHO TEM, YTO KOMITAHUS UMEET JTy4IINEe BO3MOKHOCTH
JUIL SKCIIOPTa, TaK KaK HCIIOJIb3YeT TOJbKO POCCHIICKME IOPThI, YTO IMO3BOJSET HE TOJIBKO
CHU3UTH JIOTUCTUYECKUE PUCKH, HO U MEpeHanpaBuTh 3KcopT. Takum obpazom, ¢ dekTuBHast
paboTa HOBBIX MPOU3BOJCTB U PACIIUPEHUE JMHEHKU MPOU3BOAUMON MPOIYKIIMUA OOECIICUMIIH
pocT 00bEeMOB MPOM3BOJCTBA KoMmaHuu Ha 4,6%, KoTopeli mo uroram 12 mecsmes 2022 .
coctaBui 11,1 muiH ToHH [3, 4].

B pesynbpTaTe mpoBeneHHOrO aHAINM3a U MCCIEAOBAaHUS BIMSIHUS CAaHKUUN Ha JEesITeNbHOCTD
MPEANPUATHI TOPHO-XMMUYECKOTO KOMIUIEKCA YCTAHOBJIEHO, YTO CAHKLIMOHHBIE PHUCKU
OKa3bIBAIOT 3HAYMUTEIbHOE BIMSHHE Ha MPOU3BOJACTBO KAIUHUHBIX YHAOOPEHHIA, KOTOpoe
CHU3UJIOCH 10 UTOTaM aHalu3upyeMmoro nepuoga. HecMoTps Ha 3T0, 00beM BBITYCKA a30THBIX
1 GochopHBIX yIOOpeHU XapaKTePU3yeTCsl MOJIOKUTEIbHONW JUHAMHUKON, YTO CBSA3AHO C:

® pPOCTOM NOTPEOJIEHUS OTEUECTBEHHBIX arpapHeB;

® 3HAYHUTEIbHBIMU 3aKyKaMHd HHOCTPAHHBIMHU TMOKYMATEISIMU C IEJbI0 YBEJIUYCHHS
3aIacos;

® pEeCTpYKTypHu3allei pplHKa cObITA B CBS3M C U3MEHEHUSIMU reorpaduu noTpedutTenei.
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FUNCTIONING OF MINING AND CHEMICAL INDUSTRY ENTERPRISES
IN THE CONTEXT OF SANCTIONS RESTRICTIONS

The paper considers the current state of the mining and chemical industry in Russia, examines sanctions
restrictions affecting the activities of mineral fertilizer companies. It analyzes the dynamics of the industry's
industrial production, operational and financial indicators of the industry's enterprises. The directions of PJSC
PhosAgro’s development are presented.

Keywords: mining and chemical industry; sanctions restrictions; risks; PJSC PhosAgro

The Russian mining and chemical industry plays one of the most important roles in ensuring
food security. According to the results of 2021, Russia was the leader in exporting: nitrogen
fertilizers (1st place in the world), potash fertilizers (2nd place in the world), phosphate
fertilizers (3rd place in the world).
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According to the data of the comprehensive analysis to study the impact of sanctions
restrictions on the enterprises of the mining and chemical industry, the following tasks were
solved: the dynamics of industrial production of the industry was considered, the main
financial and operating results of companies-manufacturers of mineral fertilizers were
considered.

The following methods were used in the research: analysis, comparison, deduction,
synthesis. The work is based on open sources of information: data from the Federal State
Statistics Service, operating and consolidated financial statements of PJSC PhosAgro for
2022.

The Russian economy has faced widespread sanctions pressure. The first U.S. sanctions
were imposed on Russian exports and imports of goods as early as February 24, 2022.
Despite the absence of direct sanctions on the industry, mineral fertilizer producers have
faced significant problems. As of March 1, 2022, the largest sea container carriers have
stopped transportation of cargoes from Russia. European consumers of domestic chemical
products have also begun to suspend purchases in an attempt to reduce the risks of secondary
sanctions from the U.S.

Under U.S. General License No. 6A of March 24, 2022, mineral fertilizers were added to the
list of essential products, which removed them from the sanctions. This document was supposed
to ensure the availability of logistics channels, as major carriers guaranteed that the ban on
transportation of goods from Russia would not affect essential goods. But, later on, the European
Union introduced new restrictions aimed at cargo transportation from Russia. In addition, quotas
were introduced against Russian companies on the import of potash and complex fertilizers, the
size of which is comparable with the volume of EU imports of previous years. The introduction
of such restrictions is attributed to the re-export of fertilizers from Belarus.

In clarifications published on September 19, 2022, the European Commission clarified that
fertilizers are permitted to be transferred (including transportation) to non-EU countries to
mitigate food and energy security, and noted that related services (financial assistance, including
intermediation and insurance) associated with the transfer of the above goods to third countries
through operators or EU territory are now permitted.

The above-mentioned restrictive measures lead to significant risks for companies in the
mining and chemical complex, the main of which include: logistics, financial and trade. At the
same time, the risks associated with logistics have the greatest impact on the activities of
enterprises in the sector. This is explained by the fact that the number of ports in Russia, which
can carry out export transshipment of fertilizers is limited. Russia used to handle 30% of its
fertiliser throughput in Baltic ports. Financial and trade restrictions lead to the fact that buyers
from the U.S. and Europe are trying to find alternatives to supplies from Russia. According to
experts, Russian potassium fertilizer producers are losing the American and European market to
American and Canadian companies. In this connection, the possibility of using Russian ports
becomes even more important, as it allows redirecting exports. Studying the impact of existing
restrictions and the mechanisms of their leveling is necessary both for the sustainable functioning
of the industry and for planning its development.

In 2021 and 2022 there was a significant price increase for fertilizers (from 01.01.2021 to
01.04.2023 the price increase was: 249.0% for urea (nitrogen fertilizer), 126.4% for
diammonium phosphate (phosphate fertilizer), 400.0% for potash fertilizer. At the same time,
there is a tendency of price decrease starting from 01.04.2022. At the end of 2022 the decrease
was: for urea (nitrogen fertilizer) — 43.9%, for diammonium phosphate (phosphate fertilizer) —
34.5%, for potassium fertilizer — 52.0% [1].

The volume of mineral fertilizers production in 2022 decreased by 11.3% and amounted
to 23.5 million tons. The decrease in production volumes was primarily caused by the decline
in the volume of potash fertilizers production (-32.0%). This is explained by the fact that
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a significant share (26%) of the export of potash fertilizers was accounted for by unfriendly
countries [2].

Production volumes of phosphate and nitrogen fertilizers in 2022 increased, increasing by
1.1% and 3.5%, respectively. The increase in production is explained by the fact that phosphate
and nitrogen fertilizer producers were able to adapt to the sanctions by redirecting exports, as
well as by the increase in consumption by domestic farmers (according to the Russian Ministry
of Agriculture, the increase amounted to 20%). The inability to transport commercial ammonia,
which began to be processed into nitrogen and phosphate fertilizers, also contributed to the
increase in production volumes [2].

For example, one of the industry leaders, PhosAgro, managed not only to adapt to the
sanctions restrictions, but also to increase both operational and financial performance. This is
due to the fact that the company has better export opportunities, as it uses only Russian ports,
which not only reduces logistics risks, but also redirects exports. Thus, the effective
operation of new production facilities and the expansion of the product line provided the
company with a 4.6% increase in production, which was 11.1 million tons in the first
12 months of 2022 [3, 4].

As a result of the analysis and study of the impact of sanctions on the activities of
enterprises of the mining and chemical complex it was found that the sanctions risks have
a significant impact on the production of potash fertilizers, which decreased by the results of the
analyzed period. Despite this, the output of nitrogen and phosphate fertilizers is characterized by
positive dynamics, which is associated with:

e increase in consumption by domestic agrarians;

e significant purchases by foreign buyers in order to increase reserves

e market restructuring due to changes in consumer geography.
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INOBBINEHUE D®PEKTUBHOCTU HHBECTUIIMOHHOT O IINTAHUPOBAHUA
B KOMITAHUAX HE®TET'A301OBbIBAIOIIEI'O KOMIIVIEKCA

B x00e oannozo uccredosanus 0vil npoaHaIU3UpOSAH HPOYECc UHBECMUYUOHHO20 NIAHUPOSAHUA 8 KOMAAHUAX
Hepmezaz0006b18aI0We20 KOMNAEKCA, 8KII0YASA OYEHKY IKOHOMUYECKUX noKasameiell npoeKkmos u yyem puckos. Ha
0CcHO8e 0030pa UCTNOYHUKO8 ObLIU OnpedeieHbl NepCneKkmusHvle Hanpagienus O0na NnosvluleHus dPgexmusHocmu
UHBECMUYUOHHO20 NAAHUPOBAHUS 8 KOMINAHUAX He(hme2a3068020 KOMNLEKCA, € Y4EMOM cneyudury OaHHO Ompaciu
U GHEWHUX 6bl30606. Pesynbmamvl uccredosanus nosgonsm paspabomams DeKOMEHOAYUU NO  YIYYUEHUIO
UHBECMUYUOHHO20 NIAHUPOBAHUS 8 KOMAAHUSX Hepme2a308020 KOMNIEKCA.

Kniwouegvle cnosa: uneecmuyuonHoe NAAHUPOGAHUE;, DKOHOMUHECKAS OYEHKA NPOeKmos; Hedmez2az08as
ompaciv;; 0006wIua y2neso00pooos

HedTterazosas orpacnb ABisieTcs OJHOW M3 KIIOUYEBBIX OTpacieil MHUPOBOW 3KOHOMUKH,
OJIHAKO B NOCJEJHHUE TOJAbl OTPACIb CTOJKHYJIACH C PSAJOM BBI30BOB, TAKUX KaK HU3MEHEHHE
1J100aJIbHOTO CIpoca Ha HHEPrOHOCHUTENH, CIAEpKMBaHHME IIeH Ha He(Th M Ta3, BHEIPEHHE
HOBBIX TEXHOJIOTMH, YyXYAIIEHUE pecypcHOM ©0a3bl U yBEJIWYEHHE BBICOKOPHCKOBBIX
MPOEKTOB. DTHU YCIOBUSI CO3/1al0T MOTPEOHOCTh KOMMaHUN B 3¢ (HEKTUBHOM yHIpaBICHUU
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MHBECTULMOHHBIM IJIAHUPOBaHHEM. [l TOro yTtoObl NpUHMMAaTh OOOCHOBAHHBIE PELICHUs
[0 BJIOKEHUIO KalluTaja B pa3IMYHbIE IPOEKTHI, HEOOXOAMMO MCIOJIb30BaTh 3(P(PEKTUBHBIE
METOJbl U HHCTPYMEHTBHI.

[lenb aHHOTO UCCIIEOBAHMSI — PACCMOTPETH MOAXOMbI K YIPABIECHUIO MHBECTHUIIMOHHBIM
IUIAaHUPOBAaHUEM B KOMIIAaHMSX He(Tera3ooO0bIBaroIIeld OTPACIM U BBIACIUTH NMEPCHEKTUBHBIC
IyTH MOBBIMIEHHUS 3()(HEKTUBHOCTU ITOTO MpoIIecca, KOTOpbIe Obl 00ecIeYnBaIl MAKCUMAIbHYIO
3 PEKTUBHOCTh HUCIOJIBb30BaHUSI WHBECTULMH. 3agayamMH JaHHOTO HCCIEeIOBaHUSA ObLIH:
U3ydyeHHEe  TEOPeTHMYECKUX  OCHOB  HHBECTHLIMOHHOIO  IUIAHUPOBAHUS  KOMIIAHUU
B HepTera3oo0bIBalOLIE OTpaciy, aHaJIW3 CYIIECTBYIOUIMX IIOAXOJO0B K YIpPaBJICHUIO
WHBECTUIMOHHBIM IUIAHUPOBAHUEM, H3YYEHHME METOAOB Y4YE€Ta PUCKOB M HEOIpPENEIEHHOCTEN
IpY IUIAHUPOBAHMM HMHBECTHLIMOHHBIX IPOEKTOB, aHAIU3 IyTeil moBbleHUs 3(deKTuBHOCTH
IUIAHUPOBAHMUSI MHBECTULMOHHOW JEATENbHOCTH B KOMIIAHMAX He(Tera3ono0bIBaroIIEro
KOMILIEKCA.

B pamkax uccinenoBanus OblIM UCHOIb30BaHbl METO/IbI AHAIN3A JIUTEPATYPHBIX HCTOUHHUKOB
U CUCTEMAaTU3aluH M0JIy4eHHON HH(OpMaIuy.

Ha ocHoBe ananu3a nutepaTypbl ObUIM CICIAHBI CIEAYIOLINE BbIBOBI:

1. MeTtoauka MHBECTHIIMOHHOTO IIJIJAHUPOBAaHUS B KOMIIAHUAX HedTerazoBoro
KOMILJIEKca TpeOyeT JalbHENIIero COBepIIeHCTBOBaHUSA. B KoMIaHuAX akTUBHO BeAETcs paboTa
[0 ONTHMHU3ALMKM M aBTOMATU3ALUM TPOLIECCOB IJIAHUPOBAHUS WHBECTUIMH, IOBBIIICHUIO
CKOPOCTH MPHUHATHS PEIIEHUH C NOMOUIbI0 HMHTEUIEKTYalIbHBIX CHCTEM U HHCTPYMEHTOB
«Mupycrpun 4.0%.

2. OueHka MHBECTHIIMOHHON IPUBIEKATEIbHOCTH SBJSETCS OCOOCHHO BaXXHOM JUIs
He(Tera3oBbIX IMPOEKTOB, KOTOpPblE TPEOYIOT 3HAUUTENbHBIX MHBECTULUN U  CBS3aHbI
C MHOXKECTBOM  pPHCKOB U  HEOIpelesieHHOCTeH. BBuay BBICOKOM  KamUTaI0EMKOCTH
U JUIMTEIbHOCTH HMHBECTULMOHHBIX IIPOEKTOB B He(PTEra3oBoW OTpaciu, TpaJUuLOHHbIE
MOJIXO/IbI K OIICHKE SKOHOMHUYECKOW (PPEKTUBHOCTH MOTYT OKa3arbcs HeddekruBHbIMU. Tak,
OTMEYAETCsI MEPCIEKTUBHOCTh MPUMEHEHHUSI METOIa «COBPEMEHHOU OLIEHKH akTUBOB» (MAP —
Modern Asset Pricing), B KOTOpOM HCIOJb3yeTcss OMHApHAsi CTaBKa JTUCKOHTHPOBaHUS. Takke
OBUTH OTMEUCHBI JOCTOMHCTBA MPUMEHEHUsT MeTo1a peanbHbli omuoHoB (ROA — Real Options
Analysis) B  OLIEHKE 5JKOHOMHUYECKOW 3()(PEKTUBHOCTH HHBECTUIMOHHBIX  IPOEKTOB
B HepTerazoo0bIBaIOIIEH OTpaciu, MO3BOJISIONIET0 YUUTHIBATh HEONPEAEIEHHOCTh U PUCKU Ha
paHHUX JTalmax OCBOGHHS  YIJIEBOJOPOAHBIX PECYpPCOB, UYTO  SBIAETCA  KIHOYEBBIM
MPEUMYIIIECTBOM 3TOT0 METOJA.

3.  BaxHbIM HampaBlI€HUEM HCCIIEOBAaHUI B 001aCTH MHBECTHUIIMOHHOTO IJIAHUPOBAHUS
B He(Tera3zoJ0o0bIBAIOIINX KOMIAHUAX SBJISETCS pa3pabOTKa METOAOB, MO3BOJISIOIIUX
YUUTBHIBaTh HEOINPEAEIEHHOCTh M PUCKH NPU TNPUHATUM HHBECTUIHOHHBIX pEHICHUH. OTO
BKJIIOUAET TIPUMEHEHUE METOJOB CIIEHApHOTO aHajiu3a W JepeBa pELIEHUH i ydeTa
BO3MOYKHBIX aIbTEPHATUBHBIX BAPMAHTOB Pa3BUTHsI COOBITUI.

4.  IlpumeHeHue MOpTQENLHOTO aHaIM3a MOXET ObITh NMEPCIEKTHBHBIM HaIpaBJIEHUEM
JUISL TAJIbHEUIIETr0 UCCIIeI0BaHus 10 3TOM TeMe, Kak A (opMUpOBaHUs NOPTQENsl yBEpEHHbIX
Ou3HecC-OMMIMUH, TaKk U IS TUIAHUPOBAHMS IE€OJOr0-TEXHUUECKUX MEPONPUATHI Ha KOHKPETHOM
MECTOPOKIACHHH.

Takum oOpaszom, nanbpHEHIIee HCClIeToBaHWE B 00JacTH YIpPABIICHHS WHBECTHUITMOHHBIM
IUIAHUPOBAaHUEM B KOMIMAHUAX He(PTerazoJ00bIBAIOIIEr0 KOMIIEKCa MOXKET PUBECTH K CO3/IaHHIO
6osiee 3 (GEKTUBHBIX METOJMK IUIAHUPOBAHUS M pacuyeTa HKOHOMUYECKOH 3(PPEeKTHBHOCTH
MIPOEKTOB, YTO MO3BOJUT KOMIAHUSAM YBEIUYUTH CBOIO KOHKYPEHTOCIIOCOOHOCTh U TOJYYHTH
OOJIBIINI TOXO/I.

Hayunwiii pykosooumens:. O.A. Mapununa, ooyenm, k.9.H., Caumxm-Ilemepbypeckuil copuviii yHusepcumem,
Canxm-Ilemepoype, Poccus
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IMPROVING THE EFFICIENCY OF INVESTMENT PLANNING
IN OIL AND GAS COMPANIES

This study analyzed the process of investment planning in oil and gas companies, including project economic
evaluation and risk assessment. Based on a literature review, promising directions for further research in this area
were identified, taking into account the industry-specific characteristics and challenges associated with rapidly
changing macroeconomic conditions.

Keywords: Investment planning; economic evaluation of projects; oil and gas industry; hydrocarbon
production

The Oil and Gas industry is one of the key sectors of the global economy. However, in
recent years, the industry has faced a number of challenges such as changing global demand for
energy resources, low oil and gas prices, the adoption of new technologies, depletion of
resources, and an increase in high-risk projects. These conditions create a need for companies to
effectively manage investment planning. In order to make informed decisions on capital
investment in various projects, it is necessary to use effective methods and tools.

The aim of this study is to examine the approaches to investment planning management in
oil and gas companies and identify promising ways to improve the efficiency of this process,
which would ensure the maximum effectiveness of investment utilization. The objectives of this
study were: to study the theoretical foundations of investment planning in oil and gas companies,
to analyze existing approaches to investment planning management, to study methods for
accounting risks and uncertainties when planning investment projects, and to analyze ways to
increase the efficiency of investment planning in oil and gas companies.

Within the framework of the study, methods of analysis of literary sources and
systematization of the obtained information were used.

Based on the analysis of literature, the following conclusions were made:

1. The methodology of investment planning in oil and gas companies requires further
improvement. Companies are actively working on optimizing and automating investment
planning processes, increasing the speed of decision-making using intelligent systems and tools
of the "Industry 4.0".

2. Assessing the investment attractiveness is particularly important for oil and gas projects,
which require significant investments and are associated with many risks and uncertainties. Due
to the high capital intensity and duration of investment projects in the oil and gas industry,
traditional approaches to assessing economic efficiency may be ineffective. Therefore, the
potential of using the "modern asset pricing” (MAP) method, which uses a binary discount rate,
has been noted. The advantages of using the real options analysis (ROA) method in assessing the
economic efficiency of investment projects in the oil and gas industry have also been
highlighted, which allows for the consideration of uncertainty and risks in the early stages of
hydrocarbon resource development, which is a key advantage of this method.

3. An important direction of research in the field of investment planning in oil and gas
companies is the development of methods that allow for uncertainty and risks to be taken into
account when making investment decisions. This includes the use of scenario analysis and
decision trees to consider possible alternative developments.

4. The application of portfolio analysis can be a promising direction for further research in
this area, both for forming a portfolio of confident business options and for planning geological
and technical measures at a specific field.

Thus, further research in the field of investment planning management in oil and gas
companies may lead to the development of more efficient planning and economic efficiency
calculation methods for projects, which will allow companies to increase their competitiveness
and generate greater revenue.

Scientific adviser: O.A. Marinina, Associate Professor, PhD in Economics, St. Petersburg Mining University,
St. Petersburg, Russia
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INPUOPUTETHBIE HAITPABJIEHUSA PA3BUTUS ESG-IPUHIIUITIOB
OTEUYECTBEHHBIX KOMIAHU HE®@TEI'A30BOI'O CEKTOPA

B pabome onucanvl ocHogHble NOHAMUSL U pe2yIupyrouue UHCIMUMYmol YCIMOUYUGO20 PA3GUMIUS, NPOU3EEOeH
0630p meKywel cumyayuu Ha PoIHKE «3€/eHbIX» UHEeCMUYUll, 6bINOJIHEH AHANU3 NePCHeKMUGHbIX CMpaH ONis
compyoHuuecmea 6 cgepe yCmouuueo2o pazeumus, a makdce npousgeden 0630p mexywux npoexkmog I1AO
«JIyKoUny U NPOAHATUZUPOBAH YPOBEHb COOMEEMCMBUS 0esIMEeNbHOCHU KOMRAHUU MPeOOBAHUAM, NPEDbAGTAEMbIM
cpeou, 8blOCNICHHBIX, KAK NEPCNEeKMUBHbIX, HANPAGLeHU.

Knroueswie cnosa: ycmoiiuusoe pazeumue; ESG; nepmeeasoswiii komniexc; zenenvie oonueayuu; peinox ATP

B wuccrnenoBaHun paccMOTpeHbl OCHOBHBIE BbI30BbI BHelapeHus ESG-moBecTku ams
poccHiicKHX He(TEera3oBbIX KOMIIAHWH, B YCIOBUSX CAHKIMOHHOTO naBieHus. [IpomsBeneH
0030p pBhIHKA «3€JI€HBIX» NHBECTULIMI U HOPM OTYETHOCTH, CPEIH MEPCIEKTUBHBIX HAIIPABJIECHUI
JUIsL COTPYIHUYECTBA U C/AEJaH BBIBOJ O BO3MOXXHOCTU NEPEOPUEHTALMU HA JAHHbIE PHIHKH, Ha
npumepe [TAO «Jlykoiim». OOBEKTOM HCCIENOBaHUS SIBISETCA JACATENBHOCTH B cdepe
ycroruuBoro passutus ITAO «Jlykoiu». Ilpenmer nccnenoBaHuss — BIMSHUE CAaHKIMOHHOIO
JTaBJICHUS Ha ClleZIOBaHKME IPUHLUIIAM YCTOMYUBOTO Pa3BUTHUS HEPTEra30BbIX KOMITAHUH.

Konnennus ESG 3aTparuBaeT 5KOJIOIMYECKHH, COLMAIBHBIA U YNPaBICHUYECKUH aCIEKT
pasButusa Komnanuu. [lng mHBecTOpoB ciegoBanue ESG NOBECTKHM O3HAYaeT COKpalleHHE
PUCKOB IIPH JOJTOCPOYHOM HMHBECTUPOBAHMU IIO 3TUM TPEM HAIIPABICHMIM, a 3HAYUT aKTUB
CTaHOBHTCS O0Jiee MPUBIICKATEIBHBIM U HAJICKHBIM JUTsl BiIokeHU. Ocobennoe BHuManue ESG
MIOBECTKE HEOOXOJUMO YIENSATh KOMIAHUSM HE(PTEra3oBOro CEKTOpa, MPUOPUTETHBIM 3/1€Ch
SBIISICTCS  9KOJOTMYECKOE HaIpaBlIeHHE, TaK Kak MpOLecc AO0OBIYM M TPaHCIIOPTHPOBKH
MIOJIE3HBIX HCKONAEMbIX CONPSKEH C BBICOKUMH 3KOJOTMYECKMMH PHUCKaMU M OKa3bIBaeT
CYILECTBEHHOE BO3JICHCTBHE HA OKpysKarouyto cpeny [1]. Mexons n3 gaHHBIX, NPEACTaBICHHBIX
Refinitiv, 06beM MHBECTUIINI CO CTOPOHBI BHELITHETO PhIHKA B POCCUICKME KOMIIAHUHU, COCTABUI
okojio 610 mupa pyOnei, ¢puHaHCHpPOBaHUE MOCPEICTBOM OOJIMTallMOHHBIX 3aliMOB COCTAaBUIIO
200 mapn pyomneit.

O6bem Bcero Poccuiickoro ESG-peinka Ha Havanmo 2022 roaa, BKIIOYAOMIMA B ceOs
TaKCOHOMMIO M SMHUCCHUIO OOJUTalUid, TPU3HAHHBIX MEXIYHApPOAHBIMU CTaHAAPTaMH, COCTABHII
B cymMe 396,2 mapa pyoseit [2]. B 2022 roay nosiBuiach He0OX0AMMOCTh NMEPECMOTpa yCITOBUHN
BHeApeHns ESG moBecTku B pe3ynbTaTe MaclUITAaOHBIX CaHKIMHA, C KOTOPBIMH CTOJIKHYJAach
Poccniickas sxoHOMUKA. B pe3ynbrare orpaHudYeHHs TOCTyIA K 3alaJHOMY KallUTally, a TaKkKe
COKpallleHHEe BO3MOXKHOCTEH TOBapooOOpOTa, KOMIAHUSAM HEOOXOAMMO TpPaHC(HOPMHPOBATH
MOAXOJ, BHEIPEHMs] NPHUHLUIIOB  YCTOMYMBOro  pa3BuTHs. OrpaHudeHHs  IpHUBEIU
K IIPEKpAIEHUI0 JEHCTBHS OLICHOK BEpU(PUKATOPOB B OTHOIIEHMH Oymar, BBIIYIIEHHBIX 10
mapta 2022 rona. Ilponecc ceprudukanun poccuiickux npoekroB B pamkax ESG moecTku
TAaK)K€ OCJOXHSETCS M3-32 MPEKpAIlCHUs JCSITEIbHOCTH POCCUICKUX IOApA3JEICHUN
KOHCYJIbTaHTOB U ayauTopoB, Tak McKinsey, Boston Consulting Group (BCG) u Accenture,
a Deloitte, KPMG u PwC o00bsBUnM 0 mpekpamieHun aestenbHoctd B Poccuu. Eme ogaum
BBI30BOM /Il OTEUECTBEHHBIX KOMIIAHMI CTall0 OTCYTCTBHE BO3MOYKHOCTH HHTErpaluu
JOCTHKEHUN Hay4YHO-TEXHHYECKOrO0 Iporpecca B BBICOKOTEXHOJOTMYHBIE MPOEKTHI IO
AKKyMYJIHPDOBAaHMIO M PACHpPOCTPAHEHUIO aJbTEPHATUBHON DSHEPIUH, YTWIM3ALUU OTXOJI0B
U npodee. B mensx coxpaHeHUs IMHAMUKU Pa3BUTUS POCCHUMCKOM SKOHOMUKHM U COOTBETCTBHS
MHPOBOMY TEXHOJOIMYECKOMY YPOBHIO, HEOOXOAMMO pa3BuBaTh BHyTpeHHHE ESG mpoexTsl,
a TaK)Ke MEPEOPUEHTHPOBATHCS HA HOBBIE PBIHKHU NPUBJIEYEHUS MHBECTHIMM, NEPCIEKTHBHBIM
HarpaBJIeHueM B 3Toi cdepe BbicTynaeT AsuaTcko-TuxookeaHckuil peiHOK (ATP) u cTpanbl
bimmxaero Bocroka.
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[lenpro 1aHHOTO HCCAEAOBaHUS SBIIAECTCS AHAJIN3 BO3MOKHOCTH IIEPEOPUECHTALIMN KOMITAHUI
TOIUIMBHO-3HEPreTUYECKOT0 KOMILIEKCA Ha aJbTEPHATUBHBIE PHIHKH, B YCIOBHUSAX CAaHKIIMOHHOIO
nasneHus. B pabote ObLIM mocTaBieHbI cheayromue 3agadn: OnpenenaeHbl OCHOBHBIE MOHITHS
U PeryJIMpyIone MHCTUTYTH B cepe ycroiumBoro passutus; Ilpomssenen 0030p Tekymiei
CUTYyallUM Ha pPBIHKE «3EJICHbIX» WHBECTULMH; BbinonHeH ananu3 ypoBHs BHeapenus ESG-
IIOBECTKM CpEeAM IEpCIEKTUBHBIX HarpaBieHUl; I[IpoaHanu3upoBaHbl TEKYyIIUE «3EJIEHBIE»
npoektbl komnanuu IIAO «JIykoiin» Ha COOTBETCTBUE KPUTEPUAM, IPENBSABISEMBIM CO
ctoponsl ATP B paMkax ycTOMYMBOTO pa3BUTHSL.

MerogamMu uCClEeIOBaHMS SBWINCH KJIACTEPHBIM aHAIU3 JIMTEPATYpHBIX HCTOYHUKOB
Y CHCTEMAaTH3alusl PEe3yJIbTaTOB HUCCIECIOBAHUI B 00JACTH OTEYECTBEHHOI'O M MHPOBOIO OIBITA
BHEJIPEHUs NIPUHLUIIOB YCTOMYHUBOTO Pa3BUTHs. AHAIIN3 JIMTEPATYPHBIX UCTOYHUKOB MPOBEICH
Ha ocHOBe 0a3 maHHBIX Scopus, Elibrary, Google Scholar, a Taxke mnpu HCIOIB30BaHUU
ot4yeTHOCTH 00 ycroitunBom passutuu [TAO «JIykoiin» 3a 2021 roa.

Pe3ynbTarhl KIacTepHOro aHajln3a, MPOBEIEHHOIO B JaHHOM HCCJIEIOBAaHUU, JOKA3bIBAIOT,
yTOo B yClOBUSX CaHKUMOHHOrO AaBieHus ciuegoBanue ESG-nmpuHuunaM He moTepsiio CBOEH
aKTyaJIbHOCTH, TaK KaK IPU I[EPEOPUEHTALMU TOPIOBHIX B3aUMOOTHOLIEHHH Ha BocrouHble
pPEruoHbl, HEOOXOAMMO CII€A0BAaTh MPUHLMIIAM YCTOWYMBOIO Pa3BUTHUS, a TAKXKE MPEIOCTABIIATD
OTYETHOCTh KOMIIAHUW JJI1 BO3MOXHOCTM SMHUCCHUU ILIEHHbIX Oymar Ha Oupxkax ATP
U IPUBJICYEHUS] HMHBECTULMH B paMKax [POBOJUMBIX «3€JEHBIX» IPOEKTOB. OKCIEPThI
OLICHMBAIOT BO3MOKHOCTHM IPUBJICYEHUS CPEACTB Ha JAHHBIX pBIHKAX B paMKax 3 TpJIH.
JI0JIJIapOB, HA CETOAHSIIHUI JI€Hb, IPU 3TOM PBIHOK <«3€JEeHbIX» MHBecTHIMN Kutas sBisercs
BTOpbIM 10 BenuuuHe, nocae CIIIA u pa3BuBaercs ObICTpHIMU TEMIIAMH, TaK KaK BBICOKUN POCT
BBII Kwurast compoBoxmaercs HEIPPEKTUBHBIM HUCIOIB30BAHUEM MPHUPOIHBIX PECYpCOB
1 60JbIIKUM KoHuecTBOM BbiOpocoB CO2 B atmocdepy, UTO MPUBOANUT K U3MEHEHUIO KJIMMaTa
[3]. TpebGoBanus, TpeabsBIIEMbIE CO CTOPOHBI CTpaH bamxuero Bocrtoka, crtpan ATP
u CpenHeld A3uyM BO MHOTOM COBIAJAlOT C 3alaJHbIMU CTaHIAPTAMM, WIM CTPEMATCS K HX
JOCTUKEHHUIO.

ITAO «Jlykoiim» sBIseTCA JIUIEPOM Cpeld TOIUIMBHO-3HEPreTHMUECKHX KOMaHUU B cdepe
BHEJPEHUS BO30OHOBISIEMBIX HCTOYHHKOB 3HEPIUM B PaMKaxX IMPOrpaMMbl JIeKapOOHU3ALNU.
[IproputeTHbIMu HampaBiaeHUsIMH pa3BuTHs BWD TexHonmorumit ajis KOMIIAHUUM SIBISIOTCS
PETHOHBI, B KOTOPBIX pPEANU3YIOTCA IporpaMMmbsl mnoanepkku BUO wu noaxomammii  ais
s dextuBHON padoThl KiauMmaT. Ha manueiii momeHnt Jlykoiin pacnonaraer 4 I'9C B Poccun
obmeit momHocThiO 291 MBT, 7 COC momuocTteio 41 MBT B Poccuu: na Huxkeropoackom
HII3, Kpacnonapckoit TOL] , boarapuun, Pymeiaun u Asctpun u 1 BOC MomHocThi0 84 MBT
B PymbiHMu. DHeprus, nmomyyaemas npu nomomu BUD, ucnonb3yercs kak Ha COOCTBEHHBIE
HYKJbl KOMIIAHUH, TaK U MTOCTABIISETCS BHEIIHUM MOTpeOUTENsiM. Peain3oBaHHbIe POrpaMMBbl
U 3allJJaHMpPOBaHHBIE MPOEKTHl JEHCTBYIOT B pamkax rinobansHoi nenu I[TAO Jlykoiin:
cokpameHue k 2030 rojgy KOHTPOJIMPYEMBIX BBIOPOCOB MNapHUKOBBIX razoB Ha 20 % 1o
cpaBHEeHHIO ¢ coctosiHue Ha 2017 rox, Ha nanHbli MomeHT BUD oGecneunBaroT Oosiee 6 %
B 00b€ME€ KOMMEpUYECKOW BBIPAOOTKE 3JEKTPOIHEPTUH, YTO IO3BOJSET COKPATUTh BBIOPOCHI
MapHUKOBBIX ra30B O0ojee yem Ha 500 Teic. ToHH CO2-3kBUBaNCHTa B TO [4].

N3yuuB cymecTByromuye 3K0JI0rMYEeCKUe MpoeKThl, peann3oBanHble [TAO Jlykoin, MOXHO
clenaTh BBIBOJ, 4YTO OHAa BeAET OOLIMPHYIO JeATeNbHOCT, B pamkax ESG mnosectku
U COOTBETCTBYET OCHOBHBIM HAIIPABJIEHUSAM JEATEIBHOCTH B paMKax KPUTEPUEB, OLIEHUBAEMBIX
MEXIYHApPOAHBIMM CTaHAApTaMH B OOJACTH yCTOWYMBOIO pa3BUTHS, B TOM YHUCIE
npenbsaBiasieMblx co cTopoHbl ATP, 4TOo roBOpUT O BO3MOXHOM COTpPYJHUYECTBE, OOMEHE
TEXHOJIOTUYECKUMHU BO3MOKHOCTSIMH U pOCTE TOBapooOOpoTa Mexay pernoHamu [5]. s
peanu3ayu HeoOX0AUMO CAeTaTh YIOp Ha pa3BUTHE OTEYECTBEHHBIX TAKCOHOMUI U CTaHapTOB
ESG, ¢ yderom ombiTa m KpuTepueB crpaH Asmarcko-Tuxookeanckoro perumona, BPUKC
u fOro-BocTtounoii A3uu.
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PRIORITY DIRECTIONS FOR THE DEVELOPMENT OF THE ESG AGENDA
OF DOMESTIC COMPANIES IN THE OIL AND GAS SECTOR

The paper describes the basic concepts and regulatory institutions of sustainable development, provides an
overview of the current situation in the green investment market, analyzes promising countries for cooperation in
the field of sustainable development, and also reviews current projects of PJSC Lukoil and analyzes the level of
compliance of the company's activities with the requirements presented among the identified as promising areas.

Keywords: sustainable development; ESG; oil and gas complex; green bonds; Asia-Pacific market

The study considers the main challenges of implementing the ESG agenda for Russian oil
and gas companies in the face of sanctions pressure. A review of the green investment market
and reporting standards was made, among the promising areas for cooperation, and a conclusion
was made about the possibility of reorientation to these markets, using the example of PJSC
Lukoil. The object of the study is activities in the field of sustainable development of PJSC
Lukoil. The subject of the study is the impact of sanctions pressure on adherence to the
principles of sustainable development of oil and gas companies.

The ESG concept touches upon the environmental, social and governance aspects of
a company's development. For investors, following the ESG agenda means reducing risks in
long-term investment in these three areas, which means that the asset becomes more attractive
and reliable for investments. Particular attention should be paid to the ESG agenda for
companies in the oil and gas sector, the priority here is the environmental direction, since the
process of mining and transporting minerals is associated with high environmental risks and has
a significant impact on the environment [1]. Based on the data provided by Refinitiv, the volume
of investments from the external market in Russian companies amounted to about 610 billion
rubles, financing through bonded loans amounted to 200 billion rubles.

The volume of the entire Russian ESG market at the beginning of 2022, including taxonomy
and the issuance of bonds recognized by international standards, amounted to 396.2 billion
rubles. In 2022, it became necessary to revise the conditions for implementing the ESG agenda
as a result of large-scale sanctions that the Russian economy faced. As a result of limited access
to Western capital, as well as reduced trade opportunities, companies need to transform the
approach to implementing the principles of sustainable development [2]. The restrictions resulted
in the termination of verifier ratings for securities issued prior to March 2022. The process of
certification of Russian projects under the ESG agenda is also complicated due to the termination
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of the activities of Russian divisions of consultants and auditors, such as McKinsey, Boston
Consulting Group (BCG) and Accenture, and Deloitte, KPMG and PwC announced the
termination of activities in Russia. Another challenge for domestic companies was the inability
to integrate the achievements of scientific and technological progress into high-tech projects for
the accumulation and distribution of alternative energy, waste disposal, and so on. In order to
maintain the dynamics of the development of the Russian economy and comply with the world
technological level, it is necessary to develop internal ESG projects, as well as reorient to new
markets for attracting investments, a promising direction in this area is the Asia-Pacific market
(APR) and the countries of the Middle East.

The purpose of this study is to analyze the possibility of reorienting companies in the fuel
and energy complex to alternative markets, in the face of sanctions pressure. The following tasks
were set in the work: The main concepts and regulatory institutions in the field of sustainable
development were determined; An overview of the current situation in the green investment
market was made; An analysis was made of the level of implementation of the ESG agenda
among promising areas; The current "green" projects of PJSC "Lukoil" were analyzed for
compliance with the criteria set by the Asia-Pacific region in the framework of sustainable
development.

The research methods were cluster analysis of literary sources and systematization of
research results in the field of domestic and world experience in implementing the principles of
sustainable development. The analysis of literary sources was carried out based on the Scopus,
Elibrary, Google Scholar databases, as well as using the sustainability reports of PJSC Lukoil for
2021.

The results of the cluster analysis carried out in this study prove that under the conditions of
sanctions pressure, following the ESG principles has not lost its relevance, since when
reorienting trade relations to the Eastern regions, it is necessary to follow the principles of
sustainable development, as well as provide reporting companies for the possibility of issuing
securities securities on the Asia-Pacific exchanges and attraction of investments within the
framework of ongoing "green" projects. Experts estimate the possibility of raising funds in these
markets within 3 trillion. dollars today, while China's green investment market is the second
largest after the United States and is growing rapidly, as China's high GDP growth is
accompanied by inefficient use of natural resources and a large amount of CO2 emissions into
the atmosphere, which leads to climate change [3]. The requirements imposed by the countries of
the Middle East, the countries of the Asia-Pacific region and Central Asia largely coincide with
Western standards or strive to achieve them.

PJSC "Lukoil™ is a leader among fuel and energy companies in the field of implementation
of renewable energy sources as part of the grams of decarbonization. The priority areas for the
development of renewable energy technologies for the company are regions where renewable
energy support programs are being implemented and a climate suitable for efficient operation.
Now, Lukoil has 4 HPPs in Russia with a total capacity of 291 MW, 7 SPPs with a capacity of
41 MW in Russia: at the Nizhny Novgorod Oil Refinery, Krasnodar CHPP, Bulgaria, Romania,
and Austria, and 1 wind farm with a capacity of 84 MW in Romania. The energy generated by
RES is used both for the company's own needs and supplied to external consumers. The
implemented programs and planned projects operate within the framework of the global goal of
PJSC Lukoil: to reduce controlled greenhouse gas emissions by 20% by 2030 compared to the
state of 2017, now, RES provide more than 6% of the volume of commercial electricity
generation, which allows to reduce emissions greenhouse gases by more than 500 thousand tons
of CO2 equivalent per year [4].

Having studied the existing environmental projects implemented by PJSC Lukoil, we can
conclude that it conducts extensive activities within the framework of the ESG agenda and
complies with the main areas of activity within the criteria assessed by international standards in
the field of sustainable development, including those presented by the Asia-Pacific region, which
indicates possible cooperation, the exchange of technological capabilities and the growth of trade
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between the regions [5]. For implementation, it is necessary to focus on the development of
domestic taxonomies and ESG standards, taking into account the experience and criteria of the
countries of the Asia-Pacific region, BRICS and Southeast Asia.
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COBEPHIEHCTBOBAHME ITOAXOJA0B K YIIPABJIEHUIO PUCKAMMU
MAT'HCTPAJIBHOI'O TPAHCIIOPTA HE®THU

B pabome paccmompenvt mexywue nooxoovl K YAPAGIEHUIO PUCKAMU NPU MASUCHIPATLHOM MPAHCHOPME
Heghmu, NPOAHATUZUPOBAHBL CUIbHbIE U ClADble CIMOPOHbL IMUX N00X0008. [Ipedcmasienvt U NPOAHATUIUPOBAHDL
0COOEHHOCMU PUCKO8 NPU MALUCMPATbHOU nepegoske. [Ipednosceno cogepulencmeosanue nooxo008 K YynpasgieHuio
puckamu ¢ nomowwto enedperusi HSE-nooxooa.

Knroueswvie cnosa: mazucmpanvusiii mpyoonposoo; nooxoost Kk ynpasienuio puckamu; HSE-nooxoo

Hedtsnas npomsblimieHHOCTs Poccum sBisieTcs OJHOM M3 KIIFOYEBBIX COCTABISIONIMX
MHPOBOTO HHEPreTUYecKoro poiHka. [ obecnedenus: OecriepeOONMHBIX MOCTaBOK HedTH
U IPOJIYKTOB €€ NepepadOTKM MAarucTpalbHbli TPaHCHOPT 3aHUMAET KJIIOYEBOE MECTO
B (YHKIIMOHMPOBAHUM 3THUX IPOLECCOB. YIpaBJIEHWE PHUCKAaMU NpPHU pealn3alii MOCTaBOK
HHEPreTUYECKOM MPOAYKLIMU Ha HKCHOPT MO CPEACTBAM MAarucTpalbHBIX TPYOONPOBOIHBIX
CUCTEM SIBJISIETCSI OJIHUM M3 OCHOBHBIX IPOIIECCOB, KOTOPBIN TpeOyeT MOCTOSIHHOI'O KOHTPOJIS,
CBOEBPEMEHHOI'0 PpEarupoBaHUsl U COBEPILIEHCTBOBAaHMWA. B JaHHOM HCCIEIOBaHHUU MOJ
IPEIMETOM HCCIIE0BaHUS PUHUMAETCS METOAMYECKHUH anmapaT o YIPaBJIEHUIO pUCKaMU TpU
TPAHCHOPTUPOBKE HE(PTH, MOJ OOBEKTOM HCCIEIOBAaHUS — MpOIlecC TpaHCHmopTa HedTH Mo
MarucCTpaJIbHBIM TPYOOTIPOBOIHBIM CHCTEMAM.

CoBpeMeHHbIE METOABI YIpaBIEHUS pPHCKAMH B MAarucTpaJbHOM TpaHCIOpTe HePTH
BKJIIOUYAIOT B ce€0sl MHOXKECTBO aCIEKTOB: OT OLIEHKH PHCKOB JI0 OCYIIECTBJICHHUS KOHTPOJISA 3a
BBIIIOJIHEHHUEM MEpOINPHUATUHA MO MX CHWKeHuto. Cpead OCHOBHBIX METOJIOB YIIpaBJICHUS
pUCKaMHU BBIIEISIOT MX aHalIM3 M OLEHKY, pa3paboTKy CTpaTerHMyecKUX MEpONPUATUH IO
YIPaBJIEHUIO PUCKOBBIMU COOBITHSIMUA U MOHUTOPUHT UCIIOJHEHUS 3TUX MEPONPHUATHH.

OnnuMm u3 HauOosiee BaKHBIX ACHEKTOB YIPABJICHHS HETaTUBHBIMH MPOLECCAMH TMpPU
OCYILIECTBIIEHUH TPOLIECCOB TPAHCHOPTa HE(TH U MPOIYKTOB €€ MepepadoTKH IO CpeacTBaM
MarucTpajibHbIX TPYOOIPOBOJHBIX CUCTEM SBJSETCS oOecrieuyeHue Oe30MacCHOCTH IMepcoHaja
U MECTHOT'O HacelleHUs! B 30HaX, MPOXOIIUX Yepe3 TEPPUTOPHH C BBICOKUM YPOBHEM DPHCKa,
a TaKKe MpeIoTBPAIEHNE KOJOTHYECKUX KaTacTpod, CBI3aHHBIX C BO3MOKHBIMH YTEUKAMHU.
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Cnenyer OTMETUTh, 4YTO COBEPLICHCTBOBAHME IOAXOJOB K YIPABIEHUIO pUCKAMU
MarucTpaibHOIO TPAHCIOPTa HEPTH HE SBISAETCS MPOLECCOM, OTPAHUYEHHBIM TOJIBKO OJIHUMHU
TEXHOJIOTMYECKUMHU WHHOBALIMSIMU WJIM aHAJTUTUYECKUMU MeTojamu [1]. DTo anuTenbHbIN
1 HETIPEPBIBHBIN MpoLecc, KOTOPBIH AOIKEH BKIIOYaTh B Ce0sl MOCTOSIHHYIO OLEHKY PHCKOB,
pa3paboTKy M BHEIPEHHWE HOBBIX METOJIOB YIPABICHHS, a TakXke OOydeHHe MepcoHasa
Y MOHUTOPUHI' 3(P(PEKTUBHOCTH NPUHUMAEMBIX AHTHPUCKOBBIX Mep. TONbBKO Tak MOXHO
obecrieynTh 0€30MacCHOCTh M HAAEKHOCTH IPOIECca MAaruCTPaIbHOTO TpaHCIopTa He(TH
U IIPOJIYKTOB €€ NepepaboTKH, U COXPAHHOCTb OKPYKaroIEel Cpe/ibl.

B pabGore wucnonb3oBaHbl CIEAYIOIIME METOABl HAYYHOIO HCCJIEIOBAaHUS: aHAJIU3
JUTEPATypHBIX UCTOYHUKOB, CUCTEMATH3aLUs PE3Y/IbTaTOB MCCIE0BaHUN B 00JaCTH MOAX0/0B
K YIpaBJICHUIO PUCKAMHM TPH peaju3ali MpPOIECCOB TPAHCHOPTa HEPTH M MPOAYKTOB €€
nepepaboTKU 10 CPEeACTBAM MAaruCTpPaJIbHBIX TPAHCHOPTHBIX cucTeM. KiacTepHblil aHanus
JUTEPAaTypHBIX HCTOYHHMKOB TpOBelAeH ¢ ucnoisr3oBanueM [1O VOSviewer Ha ocHoBe 0a3
naHHbIX Scopus, Elibrary, Google Scholar.

Ilenpro nccne0BaHUs ABIISIETCS COBEPILIEHCTBOBAHUE MIOIXO0B K YIIPABJICHUIO PUCKAMHU
[P peajn3aluy MPOoLEeCcCOB TPAHCIOPTa HEPTU U MPOAYKTOB €€ NepepadOTKH M0 CpeAcTBaM
MarucTpajbHbIX TPAHCIOPTHBIX cuUcTEeM. [[1s NOCTHIKEHMS IOCTABIEHHOM L€ pELICHBI
CIIelyIOLIMe OCHOBHBIE 3aJauM: MCCIEJOBaHbl IMOAXOABl K YIPABJICHUIO PUCKAMHU IIpHU
MarucTpajbHOM TpaHCHOpPTEe HEeMTH © TNPOAYKTOB €€ MepepadOTKH, BBISBICHEI
CyLIeCTByIOLIME MpoOJeMbl Ha OCHOBE KOTOPBIX pa3pabOTaHbl pPEKOMEHAALMH IO
COBEpLICHCTBOBAHUIO IPOLIECCOB YIPABJIECHMUS PUCKAMU MPU MarucTpajibHOM TpaHCIOPTE
HEPreTUYECKUX PECYPCOB.

KrnactepHblil aHayin3, NPOBEACHHBI B JIAHHOM HCCIIEOBaHUM, MO3BOJWJI BBISBUTH PSII
HE/JIOCTaTKOB TOAXOJOB K YIPABICHHUIO PHCKAMHU, TaKMX Kak HeJIocTaTO4YHas TI'MOKOCTb
CYLIECTBYIOIIUX METOAOB YIPABICHHUS] PUCKAMHU, OTCYTCTBUE PErYJISPHOrO MOHMTOPHUHIA
MarucTpaibHbIX TPAHCHOPTHBIX CHUCTEM M HHU3KOE KaueCTBO PE3yJbTATOB OLIEHOK HACTYIUIEHUS
BO3MOJKHBIX PHCKOBBIX COOBITHH M MX TOCJEICTBHUM, B T.4. dKoJoruyeckux [2]. B kauectBe
METOAMYECKOIO0  MHCTPYMEHTa, O0ECleUMBAIOLIET0  HAJEKHOCTh INPOBEACHHUS  OLICHKU
U TIOCTIEAYIOUIET0 YIpaBJIEHUsS pHUCKaMH mpemiokeHo BHenpeHue HSE-noaxona (3moposse,
bezonacHocts u Okpyxarmmas cpeia) HpU OCYLIECTBIECHHHM IPOLECCOB TPaHCHOPTHPOBKH
He(TH U MPOIYKTOB €€ NepepaboTKU MO CPEACTBAM MArUCTPaJbHBIX TPYOOIPOBOJHBIX CHCTEM.
HSE-noaxon — 3to HaOop mpoleccoB, pelUIeHUi M MPAKTHK, ONPENesIONMX MOTEHIUAIbHbIE
PUCKH JUIsl ompenen€éHHoi pabouelt cpenpl, pa3paboTka MEPENOBBIX METOJOB CHUIKEHUS WIH
YCTPaHEHUs] 3TUX PUCKOB, BKJIIOYAIOLIMHA Ipolecc 00ydeHHs MepcoHajla METOA0JIOTUU PHCK-
OpPUEHTUPOBAHHOTO MOAX0/1a JAJIsl IPEIOTBPALICHHS BO3MOYKHBIX HETAaTUBHBIX COOBITHUH.

Pesynprarbl mokaszanu, uro HSE-monxon y4uThIBaeT colMaibHbIE U HKOJOTHUECKHE
(GakTopbl M HampaBlIeH Ha JOCTH)KEHHE 3KOHOMHYECKOIO POCTa 3a CYET COLHAIBHOTO
0J1ar0COCTOSTHUS U COXPAaHEHUSI OKPYKAIOIIEeH Cpebl.

Ha ocHoBaHuM aHanmM3a pUCKOB BO3MOXHO COKPATUTh HETATUBHOE BIHMSHUE NEPEUNCIIEHHBIX
yrpo3 B Ipoleccax pa3paboTKU CTPATErHYeCKUX MEPOIPUATUH, HAMPABICHHBIX Ha YIIydlleHHe
U pa3BUTHE TPAHCIOPTHBIX KoMmaHui [3]. B To jxe BpeMsi BaKHYIO pOJib UTPAET TOT (PaKT, 4TO
orpeiesieHNe 3Ha4eHUH (aKTOPOB PHUCKA M BO3MOXKHBIX AHOMAJHMH IO3BOJMT aJarTHPOBATh
TAaKTUKy pa3BUTHS TPEANPHUITAS W TEM CaMbIM, COKpPaTHT ()MHAHCOBBIE PHCKH TMIPH
TpancnoptupoBke HepT o HSE [4].

B pesynbrate npoBeAEeHHOrO HCCIEIOBaHUS aBTOPHI NMPUIUIM K BBIBOAY O TOM, YTO
310pOBbe, 0Oe30macHOCTh W oKkpyxkatomas cpena (HSE) sBnsioTcs OgHMMH U3 TJIaBHBIX
MPUOPUTETOB B KOMIAHUAX, OCYIIECTBISIIOIIMX TPAHCHOPTHPOBKY HedTH BBUIAY WHX
3HAYUMOCTU JUIS COXpPAHEHHsS 4YeJOBEUeCKHUX JKM3He wu mpupozasl. IIpeniaoxeHHbIH
MeTonudeckuii ammapat HSE mo3BonuT moBeICHTE 3 (EKTUBHOCTH YIPaBICHUS PUCKAMH U €T0
IPUMEHEHWE Ha TNPAKTUKE IO3BOJHUT COKPATHTh HEraTMBHOE BIHMSHHE HAa 00O03HAYCHHbBIE
IPYHNIBI CTEUKXOIAEPOB [5].
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IMPROVING APPROACHES TO RISK MANAGEMENT
OF THE MAIN OIL TRANSPORTATION

The paper considers the current approaches to risk management in the main oil transportation, analyzes the
strengths and weaknesses of these approaches. The features of the risks in the main transportation are presented
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approach.
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The Russian oil industry is one of the consequences of the emergence of the energy market.
For the expected cases of the appearance of oil and products of its processing, the main transport
occupies a key place in the functioning of the processes. Risk management in the sale of food
products for export through medium-sized main pipelines requires from the main processes that
require control, sufficiency of consumption and detection. In the course of use experiments,
under emissions, a methodological apparatus is carried out for managing risks during oil
transportation, under the influence of research — the process of transporting oil through main
pipeline systems.

Modern methods of risk management in the main oil transportation include many aspects:
from risk assessment to monitoring the implementation of measures for their manifestations.
Among the risk management methods are analysis and results, evaluation of statistical events for
event risk management and event monitoring.

One of the most important aspects of managing negative processes when receiving transport
products and products of its processing of oil by means of main pipeline systems is to ensure the
safety of personnel and the local population in the area passing through the territory with a high
risk, as well as falling into environmental disasters, achieved with possible emissions.

It should be noted that the improvement of the approach to managing the risks of mainline
transport is not a technological process limited only by technological innovations or methods
used [1]. It is a sensitivity and an ongoing process that must be taken into account in the ongoing
risk assessment, the search and search for new management methods, as well as the training of
personnel and the effectiveness of monitoring anti-risk measures. This is the only way to ensure
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the safety and reliability of the process of main transportation of oil and its products, as well as
environmental protection.

The following methods of scientific research were used in the work: analysis of literary
sources, systematization of research results in the field of approaches to risk management in the
implementation of transport flows and products of its processing by means of main transport
systems. Cluster analysis of literary sources, carried out using the VOSviewer software on the
basis of Scopus, Elibrary, Google Scholar.

The purpose of the study is to improve approaches to risk management in the
implementation of transport flows and products of its processing by means of main transport
systems. To achieve this goal, the main tasks are solved: approaches to risk management in the
main transport of oil and products of its extraction are studied, the problems of its identification
are solved based on the developed recommendations for improving risk management processes
in the main transport of energy resources.

Cluster analysis carried out in experimental observations, revealing a number of shortcomings
in approaches to identifying risks, such as lack of flexibility for quick detection of risks, lack of
observation of observation of backbone systems and poor quality of the results of assessing the
possible risks of events and their consequences, incl. ecological [2]. As a methodological tool to
ensure the reliability of the assessment and risk-prone risk management, it was proposed to use the
HSE approach (Health, Safety and Environment) when detecting the processes of transfer of oil
and products of its processing through the main pipeline systems. The HSE approach is a set of
processes, decisions, and practices that identify potential risks to the needs of the work
environment, develop best practices for capturing or exploiting such risks, and implement
a process to train personnel in a risk-based search methodology to detect possible events.

The analysis results that the HSE-approach attracts both environmental and environmental
factors and the focus on achieving economic growth through social security and includes the
environment.

According to the results of the risk analysis, a significant impact on the threat of the
development of serious measures aimed at increasing and developing an increased risk is
possible [3]. At the same time, an important role is played by the fact that the identification of
risk factors and the likelihood of anomalies allow one to adopt the tactics of enterprise
development and thereby reduce financial risks when transporting oil through the HSE [4].

As a result of the study, the authors concluded that health, safety and the environment (HSE)
are among the top priorities in oil transportation companies due to their importance to the
preservation of human lives and nature. The proposed HSE methodological apparatus will
improve the efficiency of risk management and its application in practice will reduce the
negative impact on the identified groups of stakeholders [5].
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Hzyen @vionz Ans
Canxm-Ilemepoypeckuii eopustii ynugepcumem, Cankm-Ilemepbype, Poccus

HAITPABJIEHUA U PEIIEHUSA 11O PA3BUTHIO HE®TEI'A30BOA
IMPOMBIIIVIEHHOCTH BO BPEMA U ITIOCJIE TAHAEMHAHU

B oannoui cmamwve npogedén amanuz 3adau mexywe2o QYHKYUOHUPOBAHUA U NEPCNEKMUBHO20 DA3BUMUSL
Hegpmezazosou ompaciu Bvemnama. Codepoicanue @xaouaem popmuposanue cmpamesudieckux OpueHmupos no
PA3IUYHBIM  HANPAGIEHUAM — He(hme2a3068020 KOMNJIEKCA, HMO NO3GOAUM  obecneuums — IHEP2emuyecKylo
0e30nacHocmb CMpansl U e€ KOMIIEKCHOE COYUANbHO-IKOHOMUYECKOe paseumue.

Knrwouesvie cnosa: negpmezazosas npoOMbluIeHHOCMb, IHEPLEMUYECKULL NIAH,; HeQMenpoOyKmbl.

B nocnenHue roabl MUp CTOJIKHYJICS ¢ MHOKECTBOM TPYJIHOCTEH M BBHI30BOB, 3aTPOHYBIIIHX
Bce cdepbl dKOHOMHMKH, B TOM 4YHcle HedrerasoByro otpacib. LleHpl Ha chIpylo He(dTh
MOCTOSIHHO KOJ1eOanuch, BIMsIs Ha IIeHbl Ha He(TEmpOyKThI, LIETIOUYKH [MOCTaBOK He(TH U rasa,
1eHooOpa3oBaHue gaHHoU chepe. ITo cTano emie 6ojee CI0XKHON 3aJauei, yYUThIBasi, 9YTO MHUP
Bce eme crankuBaercs ¢ mnaHgemueil Covid. HampaBieHusi COBpPEMEHHOTO OTPaciIeBOrO
pa3BUTHS BKJIIOYAIOT TEHACHIMH, CBA3aHHBIC C OXPAHOH OKpY)KaIoLeW Cpelbl, MOITyYeHHUEM
9KOJIOTHYECKH YHCTOM DSHEPrMM U COKpAaIlIEHHEM BBIOPOCOB yriepoja. OTH TEHICHINH
OKa3bIBAIOT BIUSHHE Ha (HOPMHUpPOBAHHME CIPOCAa HA PBIHKE HE(PTEra3oBBIX MPOIYKTOB. Kak
¥ MHOTHE cepbl BO BCEM MHUpPE, pa3BUTHE He(PTErazoBoil OTpaciau BKIOYAEeT TpeH HudpoBOn
Tpanchopmaruu  TexHosoruii 4.0, KOTOpHIA, B CBOIO ouepedb, TpeOyeT OT KOMITaHHUI
U IPENPUATUN PECTPYKTYPHU3AIMH U MOBBIIIEHUS KOHKYypeHTOcocooHocTH [1].

JlanHOe unccieoBaHUE COOTBETCTBYET 3a/adaM pa3padOTKH IHEPreTHUECKOro IUIaHa JUIs
JOCTHIKEHUS CJENYIOMIMX Memeil: oOmuil 00beM IMOCTaBOK MEPBUYHON SHEPTHU B pa3Mmepe
173 muH. T H.3. (TOHH HedTsaHOTrO 3KBHUBaseHTa) K 2030 1. 1 354 mutH T H.3. K 2050 1.; 0oOmas
KOHEYHas MoTpeOHOoCTh B 3Hepruu — 118 muH T H.3. k 2030 r. u 240 maH T H.3. K 2050 r;
JTOCTHIKEHHUE 1EJIeBOro MOoKa3aTess MO JO0JIM BO30OHOBISIEMBIX MCTOYHHUKOB DHEPIHMH B 00IIEM
obbeme nepBudHOM »Heprun Ha ypoBHe 20% k 2030 r. u 22% x 2050 r.; 3HEprocoepexeHne
JOJKHO cocTaBUTh 8,2% (dkBuBasieHTHO 11 muH T H.3.) K 2030 1. 1 12,9% (3KBHUBaJIEHTHO
36 muH T H.3.) K 2050 1. B pamMkax paGoThI MpoaHAIM3UPOBAHEI MOHOTPA(HH, CTAThH B HAYYHBIX
U3JIAaHUSIX, UCTIONIb30BAaHbl MaTEPHAIbl AHATUTUYECKUX IIEHTPOB.

BrerHamy HEOOXOAMMO WMETHh CIEIYIOUINE CTPATETHUECKHEe OPUEHTUPHI U Pa3BHTHUS
HHEPIeTUKHU U JOCTIXKEHUS 11eiei HedTerazoBoi OTpaciu.

Bo-niepBbIx, ciocoOCTBOBATH TIOMCKY W Pa3BEIKe /ISl YBEIIMUYCHHS 3a11acoB U 100bIYU HePTH
U Ta3a B MOTEHIHUAIbHBIX TITYOOKOBOJHBIX M IIENb(OBHIX pailoOHaX, CBSI3aHHBIX C 3aAIIUTOMN
HAI[MOHAJILHOTO CYBEPEHUTETA Ha MODE.

Bo-BTOpBIX, MOBBINATE KOAI(PPHUIMEHT H3BICUEHUS HEPTH M TOJIHOCTHIO HCIIOJIB30BaTh
B TOM YHCJIE€ HEOOJNBIINE MECTOpPOXKAeHUs. Tpedyercs mepecMOTpeTb W MPHHATH AKTUBHYIO
U 3(p(peKTUBHYIO CTpAaTeruio COTPyJHUUYECTBA B OOJACTU TOUCKA, Pa3BEIKH M JOOBYM He(TH
W Ta3a Ha menbde.

B-TpeTprx, HE00X0OAMMO pa3BUBATh Ta30BYIO MPOMBIIUIEHHOCTh; YIENATh MPUOPUTETHOE
BHUMAaHHE WHBECTHIMSAM B TEXHHYECKYI0 WHQPACTPYKTYpPY [UIS HMIIOpPTAa ¥ TOTPEOICHUS
CKMKEeHHOTro npupoaHoro rasza (CIID).

B-deTBepThIX, MPOJOIKATh TPHUBIEKATh WMHBECTHIIMUA JUII OOECIIEYCHUsT TIyOOKOMH
nepepabOTKH, TMOBBILICHUS KauecTBa HE(PTENPOAYKTOB JJIsI MAaKCUMAJIBHOTO YJIOBJIETBOPEHUS
BHYTPEHHETO CIpOca U OPUEHTAIMH Ha SKCIIOPT.

B-nAThIX, B OTHOIIEHUU HE(PTAHBIX U Ta30BBIX CIAHIIEB U FA30BBIX THAPATOB (000MKEHHBIH
Jen) cienyer akTUBHO H3ydaTh W OLEHMBATh TE€0JIOTUYECKHE OCOOCHHOCTH W MPHUMEHSThH
HayYHO-TEXHUYECKHE JOCTM)KEHHUS I paclIMpeHHs MaciuTaboB MCCIEIOBaHMS;, paHHEe
poBeJicHNe OO0IIel OlEeHKH, obecreyeHre MPOOHON HKCIUTyaTallid B COOTBETCTBYIOIIMX
ycnoBusx [2].

Kpome toro, mpaButenbctBy BbeTHama HeEoOX0IMMO OOECHEUHUTH COBEPIIEHCTBOBAHME
paBoBOW 0a3bl, BHECTH W3MEHEHMs U JIONOJHEHHs B 3aKOH O He(TH U CBS3aHHBIE C HHUM
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MPABOBBIE JOKYMEHTBI Ui TOBBINICHUS J(PQPEKTUBHOCTH U JICHCTBEHHOCTH YIIPABIICHUS
Y COOTBETCTBHS TPEOOBAaHUSAM. YUHUTHIBasi HOBYIO CUTYyalllIO B He(pTerazoBoil oTpaciu, CieryeT
pa3paboTaTh MOTUTUKY U MEXaHU3MBI Pa3BUTHS SHEPTETUIECKOTO PHIHKA.

Jlst HedTAHON W Ta30BOM MPOMBIIIUICHHOCTH B)KHEWINICH 11€JIEBOM YCTAaHOBKOH SIBIIIEPTCS
yBEJIIMYCHUE JOOBIYM CHIPOH HEPTH M rasza; CTPOUTEIHCTBO HHOPACTPYKTYPHI ISl UMIIOPTA
U pacripesiefieHus] rasa; BbIIYCK He(TenpoayKToB [Uisl yaoBieTBopeHuss He weHee 70%
BHYTPEHHETO CIpOCca, a TaKXKe O0ECTeueHHEe COOTBETCTBHSI CHCTEMbI XPAaHEHHUS CHIpOW HedTH
1 He(pTempoAYKTOB KpUTEpUsIM MexIyHapOoaHOW dHepreTudeckor opranm3anuu (MDA). s
JOCTHKEHHSI  BBIIICYKAa3aHHBIX 1ejied MMUHHCTEPCTBOM MPOMBIIUIEHHOCTH U TOPTOBIHU
pa3zpaboTaHbl HampaBICHUS Pa3BUTHUS IO KaXKIOMY MECTOPOXKICHUIO, BKIIOYas pa3BEIKY,
noOberay HeTH | Ta3a, HedrerazonepepabOTKy, TPAHCIIOPTUPOBKY, XPAHCHHUE U pacIpe/IeiieHre
HedrenpoaykTos [3].

B obnactu mowucka, pa3BeAKH W SKCIUTyaTallkd MECTOPOXAECHUM He(TH U ra3a Tpedyercs
3(¢(}eKTUBHOE OCBOCHHME OTKPBITHIX UM BBEIEHHBIX B OKCIUTyaTallMl0 He(TEera3zoBbIX
MECTOPOXKAECHUW; MabHEHIIEE MNPOJBUKEHUE HCCICIOBAHUNA W NPUMEHEHHE COBPEMEHHBIX
pelieHuid Ay TOBBIIIEHHWS HedTeoTnayw; oOecreueHUue pe3yNbTaTUBHOTO  YIPaBJICHUS
MECTOPOXKICHUSMH, ONTUMHU3AIMUSA H  ToaaepkKa dA(PHEeKTHBHOrO  (QyHKIIMOHUPOBAHUS
BBEJICHHBIX B JKCILTyaTallMI0 HEPTIHBIX U Ta30BbIX MECTOPOXKICHUN; Pa3yMHOE HCIIOJIb30BAHHE
BHYTPEHHUX HE(PTETa30BBIX PECYpPCOB B TEKYIICH M JOJTOCPOYHOW MEPCIICKTHBE; pa3padoTka
HOBBIX PYIHUKOB, OTKPBITHIX B pe3ylbTaTe pa3BEJOUYHBIX PA0OT HaA MPEABIAYIIMX JTalax;
COCPEOTOYEHUE YCHJIMI Ha MOTEHUUAIbHBIX pailloHax, TaKMX KakK INTyOOKOBOJHBIE pailOHbI
BIaiau ot Oepera [4].

Jns ra3oBod OTpaciv NPUHUWIHAIBHBIM SIBISETCS PA3BUTUE LEIOCTHOM M CHUHXPOHHOU
ra3oBOi MPOMBIIIIEHHOCTH CO BCEMH 3TallaMu: JKCIUTyaTalusi — cOop — TPaHCIOPTUPOBKA —
nepepaboTka — XpaHEHHEe — pacrpeesieHUue ra3a, UMIOPT M IKCIIOPT Ta30MPOYKTOB; PA3BUTHE
pBIHKa rasa, MpPOBEACHUE LEHOBOM MOJUTUKU Ha Ta3, YCKOPEHHUE pealu3alUH IMPOEKTOB IO
OCBOEHHUIO MECTOpPOKJIEHUH, n00blYe U cOopy rasza; WHBECTUPOBAHME B CO3/laHUE
uHGpacTpyKTypsl Ansi cOopa, MOCTaBKU M HUMIIOPTA Ta3a, OCOOCHHO B CHUCTEMY TEPMHHAJIOB
CIIT'; otHOBpEMEHHO YCKOPSIsl pealli3alifio MPOEKTOB ra30BOM OTPACIH.

s cexrtopa mepepaboTku HeTH M ra3za: HEOOXOIMMO pa3BUBATh COOTBETCTBYIOIIHIA
CEeKTOp TmepepaboTKH JUIsl YAOBIETBOPEHHUS BHYTPEHHETO CIpoca M Pa3BUTHS JKCIIOPTA;
UHTETpUpOBaTh HedTernepepadoTky ¢ HePTeXuMuerd ¢ XUMHKAaTaMH IS  TOBBIIICHUS
n00aBIICHHOW CTOMMOCTH HE(PTENpPOAYKTOB; TPOBOJUTH MCCIECIOBAHUS M OCYIIECTBIATH
WHBECTUIIMU B YIydllIeHHE, MOAEPHHU3ALMI0 pa3paboTKy HOBOTO MPOAYKTa, B MOJAEpKAHHE
ctabmwibHOW U Oe3omacHOM paboThl HedTenepepadbaThHIBAIOMIMX 3aBOJOB; OCYIIECTBISAThH
WHBECTUPOBAHNE B MOJCPHHU3ALINIO M PACHIMpPEHUE CYIIECTBYIOIMUX HedTenepepadbaThIBAIOIINX
3aBOJIOB; M3y4yaTh W HMHBECTUPOBATh B HOBBIE HE(DTEXUMHUUYECKHE M XUMHUYECKHUE IPOCKTHI,
CBSI3aHHBIE C LIEHTPaMHU NepepaboTku HeTH U rasa.

B cdepe xpanenus u pacmpeneneHuss HepTENpoAYKTOB Tpedyercss pa3zpaboTarh
paIMoHaJIbHYI0 CHCTEMY HMX pacHpeesieHus, 00eCredMBaroIyI0 CTA0MIM3AIMI0 U Pa3BUTHE
phIHKAa TOTpeOJICHUS, YIOBJIETBOPEHHUE OOIIEro BHYTPEHHETO CHpoca Ha HEPTEIPOIYKTHI,
npuHATHE S()(PEKTUBHBIX pPEIICHUH MO0 YBEIMYEHHUIO 3amacoB ChIpoil HepTu U OeH3WHA;
MOOIIPEHNE IIUPOKOTO HWCIOJIb30BaHUS OHOTOIIMBA JUIS CHUXKEHHS 3aBUCUMOCTH  OT
HCKOIIAeMOr0 TOIUJIMBA U 3aIUTHI OKPYKaroUIed Cpeibl.

dopMHUpOBaHNE YETKUX U KOHKPETHBIX OPUEHTHUPOB PA3BUTHS MO3BOJUT CO3/IaTh YCIOBUS
Ui CTaOMIIBHOTO ()YHKIIMOHUPOBAHMSI M Pa3BUTHs He(TErazoBoil OTpaciu, YTO MO3BOJIHT
CUHXPOHHO, KOMIUIEKCHO M 3¢ (}EeKTHBHO oOecreunBaTh HAIMOHAJIbHYIO JHEPreTHYECKYIO
0€30MacHOCTh M MPOJAOJDKATh BHOCHTH 3HAYMUTEIbHBIA BKIIAJ B Pa3BUTHE DKOHOMHUKHU CTPAaHbBI
U coruanbHOu cepsr [5].

Hayunwotit pykosooumenw: T.FO. Cemenosa, npogpeccop, 0.9.n., Canxkm-Ilemepbypeckuil copHulil yHugepcumemn,
Canxm-Ilemepbype, Poccus
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ORIENTATION AND SOLUTIONS TO DEVELOP THE OIL AND GAS INDUSTRY
DURING AND AFTER THE PANDEMIC

This paper analyzes the tasks of the current functioning and prospective development of the oil and gas
industry in Vietnam. The content includes the formation of strategic guidelines in various areas of the oil and gas
complex, which will ensure the energy security of the country and its comprehensive socio-economic development.

Key words: oil and gas industry; oil and gas industry; energy plan; petroleum products.

In recent years, the world has faced many difficulties and challenges, affecting all aspects of
the economy, including the oil and gas industry. Crude oil prices have constantly fluctuated,
impacting gas prices, petroleum products, oil and gas supply chains, etc. This has become even
more challenging given that the world is still facing the Covid pandemic. Primary energy
structure tends to change dramatically toward greening, developing clean energy, and reducing
carbon emissions. This trend will affect the demand for oil and gas products from these energy
sources. Along with the world, the oil and gas industry is not an exception to the trend of digital
technology transformation 4.0, which requires companies and businesses in the field to
restructure and improve competitiveness [1].

This research aims to make an Energy Plan to meet the following targets: a total primary
energy supply of 173 million TOE (tons of oil equivalent) by 2030 and 354 million TOE by
2050; the Total final energy demand is 118 million TOE by 2030 and 240 million TOE by 2050;
Reach the target of renewable energy share in total primary energy of 20% by 2030 and 22% by
2050; Energy-saving target of 8.2% (equivalent to 11 million TOE) by 2030 and 12.9% (equal to
36 million TOE) by 2050. As part of the work, monographs and articles in scientific publications
were used, and materials from analytical centers were also analyzed.

Vietnam needs to have strategic orientations for energy development with specific
objectives for the oil and gas industry as follows:

Firstly, promote search and exploration to increase oil and gas reserves and production in
potential deep-water and offshore areas associated with protecting national sovereignty at sea.

Second, improve the oil recovery coefficient and entirely use small fields and marginal
residual volumes. Review and adopt an active and effective strategy in cooperation in offshore
oil and gas search, exploration, and production.

Third, develop the gas industry; prioritize investment in technical infrastructure to import
and consume liquefied natural gas (LNG).

Fourth, continue to attract investment in the direction of deep processing, improving the
quality of petroleum products, proactively meeting the maximum domestic demand, and orient to
export.

Fifth, for oil and gas shale and gas hydrate (burnt ice), actively research and evaluate
geology in-depth and apply scientific and technical advances to expand the survey scope; early
implementation of the overall assessment, speeding up the trial exploitation when conditions
permit [2]. In addition, the Vietnamese Government is also directed to focus on perfecting the
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legal framework, amending and supplementing the Petroleum Law and related legal documents
to improve the effectiveness and efficiency of management and suitability. With the new oil and
gas industry situation, we are formulating mechanisms and policies for energy market
development.

For the oil and gas industry, the stated objective is to increase the output of crude oil and
gas; develop the gas market and build infrastructure for gas import and distribution; the output of
petroleum products to meet at least 70% of domestic demand, and develop a storage system for
crude oil and petroleum products, meeting the criteria of the International Energy Organization
(IEA). To achieve the above objectives, the Ministry of Industry and Trade has developed
development orientations for each field, including oil and gas prospection, exploration, and
production; gas industry, oil and gas processing, transportation, storage, and distribution of
petroleum products [3].

For the field of oil and gas prospection, exploration and exploitation, it is the effective
development and exploitation of oil and gas fields that have been discovered and put into
operation in new fields; continue to promote research and application of solutions to improve oil
recovery at fields; well perform field management, optimize and maintain effective exploitation
of oil and gas fields that have been put into operation; exploit in a reasonable way to use
domestic oil and gas resources effectively and long term; develop new mines discovered from
prospecting activities in previous stages, focusing on potential areas such as deepwater far from
the shore [4].

For the gas industry, it is to develop a complete and synchronous gas industry with all
stages: exploitation — collection — transportation — processing — storage — distribution of gas, and
import and export of gas products; develop the gas market, gas price policy, accelerate the
implementation of projects on field development, gas extraction, and collection; invest in
building infrastructure for gas collection, supply, and import, especially the system of LNG
terminals; at the same time speeding up the implementation of gas industry projects.

For the oil and gas processing sector, it is to develop the oil and gas processing sector to
meet the domestic demand towards the export target; integrate oil refining with petrochemicals
and chemicals to enhance the added value of petroleum products; research and implementation
of investment in product improvement/upgrade, new product development; maintaining stable
and safe operation of oil refineries, investing in upgrading and expanding existing oil refineries;
study and invest in new petrochemical/chemical projects associated with oil and gas processing
centers.

For the field of storage and distribution of petroleum products, it is necessary to develop
arational petroleum distribution system to ensure circulation and stabilize the consumption
market, meet the total domestic demand for petroleum; strengthen solutions to increase reserves
of crude oil and gasoline; encourage the widespread use of biofuels to reduce dependence on
fossil fuels and protect the environment.

With clear and specific development orientations, in the coming time, the oil and gas
industry will continue to develop synchronously, comprehensively, and effectively to ensure
national energy security and continue to make active contributions to the development of the oil
and gas industry's socio-economic development of the country [5].

Scientific adviser: T.Yu. Semyonova, Professor, Doctor of Economics, St. Petersburg Mining University,
St. Petersburg, Russia
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ONITUMM3ALIUA THBECTUIIMUOHHOTI'O ITIOPT®EJIA
HE®TET'A30BbIX IPOEKTOB B YCJIOBUAX CAHKIIUI

B pabome paccmompenvt coepemennvle Nn00X00bl K GONPOCY ONMUMUZAYUU UHBECHUYUOHHOZ0
nopmepenss Hegpmecazosvix npoexmos 6 Poccuu u sapybedcom, uzyuenvl onmumMuzamopuvl u Kiiouegvle
nokasamenu 3@ GeKmusHOCMuY, NOKA3BI8AIOWUE YeTecO0OPA3HOCTb GKIIOUEHUA AKMUB08 8 UHBECTNUYUOHHDII
nopmeens. Ilpedcmasnenvi U NPOAHATUIUPOBAHBL CYWECMEYIOWUe AN2OPUMMbL  ONMUMUIAYUU OIS
onpeoesieHus 8blCOK0IPPexmusnbvix nopmeenet, HAOOp 6XOOHBIX OAHHBIX U OZPAHUYEHUS NO NOLYYEHHbIM U3
HUX 3HAYEHUAM IKOHOMUYECKUX KOIPPuyueHmos Hum OJis NPUHAMUA PeuleHUll 0 8KII0YeHUU 6 nopmeens.
Takowce paccmompen 60npoc coO30aHUsL MHOSOKPUMEPUATLHOU ONMUMUZAYUOHHOU MOOeaU 6 COOMBEeMCmaul
¢ YCRO8UAMU CAHKYUIL.

Knroueesvie cnosa: onmumuzayusi UHeeCcmuyuoHHOo20 nopmqbefzﬂ; UHmMe2pUpoOBaHHasl mpexsmanHas cucmema
cmpameeuttecxoﬁ OYCHKU, Kllroueesvle nokasamenu agbqbekmusyocmu; CUMNJIEKCHbLE onmumuszamopei,
J60IIOYUOHHbBLE ATICOPUMMbL

B pabore mpencraBieH aHanM3 CYMECTBYIOUIUX TMOIXOJOB K  ONTHMH3ALUU
WHBECTUIIMOHHOTO mMOpTdens HedTera3oBplX MPOEKTOB B POCCHUUCKON U 3apyOexHOI
JUTEepaType, U3Yy4YEHbl JIMHEWHBbIE U HEJIMHEWHbIE ONTHUMHU3ATOPbl U OrPAaHUUYEHHUS IO HX
npuMeHeHnto. OOBEKTOM HCCIeI0BaHus ABISIOTCS HedTera3oBble MNpoekThl. I[Ipenmer
UCCJIEIOBaHUS — CIOCOOBI ONTHMH3AIMM WHBECTHIHOHHOTO TopTdens HedTera3oBbIx
IPOEKTOB.

PaccMoTpensl  fomoONHUTENBHBIE MPEUMYILIECTBA KCIOJNb30BaHUS Habopa M3 Tpex
pa3MYHBIX HMHCTPYMEHTOB ONTHMHU3AIMHM (PAaH)XUPOBAaHUE U CPE3, CHMIUICKC/TMHEHHBIN
ONTUMM3ATOD, HBOJIIOIMOHHBIC/HETMHEHHBIE ~ ONTHMHU3ATOpPBI)  HpH  (POPMHUPOBAHUH
BbIcOKOA(G(ekTuBHBIX mopTdeneil. Onucana cuctema VIGOR — "uHTerpaums uenei,
ONTUMH3AIMHU U pHCKa'", MOKa3bIBaolIas, Kak HabOp ONTHUMM3aTOPOB MOXKET OBITH IOJIE3HO
OpPUMEHEH B paMKax O3TOW CHUCTeMbI JUIsl OOecleYeHUs 3HAYMMOro IMOHMMaHus HopTdens
ra30BBIX U HEPTSHBIX aKTUBOB [2].

MeToilaMu HAy4HOTO KCCIE0BaHUS, MPUMEHSEMbIMHU K HCIOJIb30BAaHUIO N0 TEME JO0KIaaa
ABIIAIOTCS OOLIEHAYYHbIE METO/bI: aHANU3 JJIsl pa3yKpPYNHEHUS BBISIBICHHOMN MPOOIEeMbl, CHHTE3
JUIst 0000IIEHHs TOJyYEHHBIX Ppe3ylbTaToB, NEAYKIMS M MHAyKIusS. Wneeill uccinenoBaHus
ABJISIETCS] OPUTMHAIBHBIA, KOHKPETHO HAyYHBIN METOIOJIOTHYECKUN ITOIXO/.

[lenpto nmanHOM pa®OTBI  ABISIETCS  pa3pabOTKa PEKOMEHIAUA K  COJEPIKaHHIO
MHOTOKPUTEPHAILHOW MOJIENM ONTHUMM3aUUu Uil 3()(EKTUBHOrO paH)XUPOBAHUS IMPOEKTOB,
HPUHATHS peIIEHUH 0 BKIIFOUYEHUH UX B IOPT(dETh U MaKCUMHU3ALUU TPUObLUIH.

Pe3ynbpTaThl mokasaiu, 4To ONTUMU3ALUS NOPTQeEs aKTUBOB TpeOyeT HaIllpaBICHHs B BUJIE
KOPIIOPaTUBHBIX WM OpraHU3alMOHHBIX Lened u orpanuueHuil B Bujae KPI [3], BaxkHBIX 1
opranuzaiuu. Bpibop KPI, ¢ Touku 3peHHMs HMX KOJIMYECTBA W XapakTepa, OIpenesseT
MHOTOMEpHBIN Macmtad TpeOyemoir onTumuzanuu. s moptdenelt Ta30BBIX M HEPTIHBIX
akTuBOB B c(epe pasBenku u 1o0bium KPI oOpyHO mpencTaBisitoT co0oil coueraHue
(GuHAHCOBBIX IMOKa3aTelel CTOMMOCTH U 3arpaT, a TakkKe HEKOTOPbIX He(pUHAHCOBBIX
MoKa3aTeNie, TaKMX KaK OCTAaTOYHbIE OOBEMBI 3amacoB, TOJOBOM WM CYTOYHBIA OO0BEM
IIPOU3BOJICTBA U T. 1.

HabGop onTtuMu3aTopoB, MPUMEHSIOIUX PA3JIMYHbIE ANTOPUTMBI, Ui aHalU3a CPEIHEro
Y TIOJyCTaHAAPTHOTO  OTKJIOHEHWS CTOXaCTMYECKMX MHOTIOJETHMX JE€HEKHBIX IIOTOKOB
U JIOXOJIOB ToOpTdeneil ra3oBbIX W HE(TAHBIX AKTUBOB NPUBOAUT K Oosiee 3¢ ¢dexkTuBHON
ONTUMM3ALMU U OoJiee TIIATEIbHOMY HCCIIETOBAHUIO BHIMOJIHUMOIO MPOCTPAHCTBA BO3MOMXKHBIX
KOMOWHAIIUIA aKTHBOB.
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OnTuMu3aTopsl paHXKUPOBAHHS U cpe3a 00eCIeYrBaIOT OBICTPOE M JIETKO HACTPauBaeMoe
peuieHue I ONTUMHU3alUU 1nepBoro mpoxona [1]. OHu Jnydiie BCero MNPUMEHSIOTCS
C MCIIOJIb30BAaHUEM PaHXUPOBAHUS HAa OCHOBE COOTHOLIEHMS] CTOMMOCTH M 3aTpar, HO MOTYT
paboTaTh TONBKO C OJTHUM OrPaHHYCHHEM.

PesynbTaThl MOTYT OBITH HCHOJIB30BAaHBI B KAUECTBE OJHOTO M3 HAYAJIBHBIX 3HAUYCHUH IS
3aIrycKa MoCcaeAyIOUUX 3aIlyCKOB BOJIOLUOHHOTO alIrOpUTMa.

CumrnekcHble (JIMHEHHbIE) ONTUMHU3aTOPhl XOPOLIO PadOTalOT ¢ METPUKaMU CTOMMOCTHU
U MOTYT OBITh HArpy>K€Hbl MHO>KECTBOM OIPaHUYEHHH ISl ObICTPOrO MOJIy4EeHHUS €AMHHYHBIX
ONTUMAJIBHBIX pelieHnid. OJHAKO OHU HE IOJHOCTHIO HUCCIEAYIOT U PACKPBIBAIOT 00JIaCTh
BBITIOTHUMOCTH U TPH YPE3MEPHBIX OrPAaHUYECHUSX MPOCTO HE JAIOT HUKAKOro pemieHus [S].
OnHH MOTYT OBITH JOMOJHEHBI PSI0M HEIMHEHHBIX AITOPUTMOB, HO Ha MPAKTHKE UX COYETAaHUE
C 3BOJIIOLIMOHHBIMY QJIFOPUTMAMH [103BOJISIET IIPEOJOJIETh 3TH OTPaHUUYEHUS.

I'enernueckue aiaroputMbl (M JApPYrue€ SBOJIIOLMOHHBIE AJITOPUTMbI) T'MOKO HCCIEAYIOT
BO3MOXKHYIO 00O0JIOUKY KOMOHMHAIIMII aKTHBOB M MOTYT YIPABISATHCS CIOXKHBIMH (DYHKIHMSAMU
c HeckonpkuMu KPI 11s momyuenuss Habopa BbICOKOA(h(EKTHBHBIX pELICHHH U3 HaOOpoB
JTAHHBIX O HEJIMHEHWHBIX aKTHUBAX U OTPAaHUYCHUSX [4].

MHororieneBble ONTUMAIbHbBIE PELICHHS, MTOJIYYSHHbIE C TTIOMOIIbI0 Habopa ONTUMH3ATOPOB,
TpeOyIOT NanbHeHIIel OlEeHKNU C TOUKH 3PEHUS UX IMOJIOKEHUS IO OTHOIICHUIO K BBIMOJIHHUMbBIM
obonoukam U 3()(PEKTUBHBIM TpaHHIIAM, YCTAHOBIECHHBIM JJISi CTPATETHYECKH OINpEeAeNCHHBIX
KPI.

Bce aTu onTtuMu3aTtopbl M peKOMEHAAMM JOJDKHBI OBITh YYTEHbI B YHHUBEpCAIbHOMN
MHOTOKPUTEPHAIILHOW MOJCIH ONTUMH3AIMH HHBECTUIIMOHHOTO mopTdens HedTera3oBbix
npoekToB. [lon mpoekTom OyAeT MOHUMATHCS HE MECTOPOXKJIEHUE B LIEJIOM, @ KOMIUIEKC padoT
Ha Ka)X/OM J3Tare JJis MOJyYeHHUs JIYYIIEero SKOHOMUYECKOTO pe3ysbTara Mo KaKIOW CTaauu
pa3paboTKu MECTOPOKACHHUS.

Cnucok nuTepaTypsl

1. Choi B., Kim S. T. Price volatility and risk management of oil and gas companies:
Evidence from oil and gas project finance deals // Energy Economics. 2018. Vol. 76.
pp. 594-605

2. Gupta N., Park H., Phaal R. The portfolio planning, implementing, and governing
process: An inductive approach // Technological Forecasting and Social Change. 2022. Vol. 180.
pp. 121652

3. LaCosta W. C. P., Milkov A. V. Petroleum exploration portfolios generated with different
optimization approaches: Lessons for decision-makers // Journal of Petroleum Science and
Engineering. 2022. (214). C. 110459.3. Chohan U. W. Blockchain and Envi-ronmental
Sustainability: Case of IBM’s Blockchain Water Management / IBM’s Block-chain. 2019. (41).
C. 234-256

4. Maitra D. et al. Oil price volatility and the logistics industry: dynamic connectedness with
portfolio implications // Energy Economics. 2021. Vol. 102. pp. 105499.

5. Sehatpour M. H., Kazemi A. Sustainable fuel portfolio optimization: Integrated fuzzy
multi-objective programming and multi-criteria decision making // Journal of Cleaner
Production. 2018. Vol. 176. pp. 304-319

87



A.Yu. Shabalina®, M.N. Kruk®
! Master's Degree sudent, St. Petersburg Mining University, St. Petersburg, Russia
Z Associate Professor, PhD in Economics, St. Petersburg Mining University, St. Petersburg, Russia

OPTIMIZATION OF THE INVESTMENT PORTFOLIO OF OIL AND GAS PROJECTS
IN TERMS OF SANCTIONS

The paper considers modern approaches to the issue of optimizing the investment portfolio of oil and gas
projects in Russia and abroad, examines optimizers and key performance indicators that show the feasibility of
including assets in the investment portfolio. Presented and analyzed are the existing optimization algorithms for
determining high-performance portfolios, a set of input data and restrictions on the values of economic coefficients
obtained from them for making decisions on inclusion in the portfolio. The issue of creating a multi-criteria
optimization model in accordance with the terms of the sanctions is also considered.

Keywords: investment portfolio optimization; integrated three-stage strategic assessment system; key
performance indicators; simplex optimizers; evolutionary algorithms

The paper presents an analysis of existing approaches of optimizing an investment portfolio
of oil and gas projects in Russian and foreign literature, studied linear and nonlinear optimizers
and limitations on their use. The object of research is oil and gas project. The subject of the
research is a way to optimize the investment portfolio of oil and gas projects.

Additional advantages of using a set of three different optimization tools (ranking and
slicing, simplex/linear optimizer, evolutionary/nonlinear optimizers) in the formation of high-
performance portfolios are considered. The VIGOR system — "integration of goals, optimization
and risk™ is described, showing how a set of optimizers can be usefully applied within this
system to provide a meaningful understanding of a portfolio of gas and oil assets [2].

The methods of scientific research applied to the use on the topic of the report are general
scientific methods: analysis to disaggregate the identified problem, synthesis to generalize the
results, deduction and induction. The idea of the research is an original, specifically scientific
methodological approach.

The purpose of this work is to develop recommendations for the content of a multi-criteria
optimization model for effective ranking of projects, making decisions about including them in
the portfolio and maximizing profits.

The results showed that the optimization of the portfolio of assets requires direction in the
form of corporate or organizational goals and restrictions in the form of KPIs [3] that are important
for the organization. The choice of KPIs, in terms of their number and nature, determines the
multidimensional scope of the required optimization. For portfolios of oil and gas exploration and
production assets, KPIs are usually a combination of financial values and costs, as well as some
non-financial indicators such as remaining reserves, annual or daily production, etc.

A set of optimizers using different algorithms to analyze the mean and semi-standard
deviation of stochastic multi-year cash flows and returns for portfolios of gas and oil assets leads
to more efficient optimization and more thorough exploration of the feasible space of possible
combinations of assets.

Ranking and slicing optimizers provide a fast and highly customizable solution for first pass
optimization [1]. They are best applied using cost-to-cost ranking but can only work with one
constraint. The results can be used as one of the initial values to start subsequent runs of the
evolutionary algorithm.

Simplex (linear) optimizers work well with cost metrics and can be loaded with multiple
constraints to quickly obtain single optimal solutions. However, they do not fully explore and
reveal the scope of feasibility and, under excessive restrictions, simply do not give any solution
[5]. They can be supplemented by several non-linear algorithms, but in practice their
combination with evolutionary algorithms makes it possible to overcome these limitations.

Genetic algorithms (and other evolutionary algorithms) flexibly explore the possible
envelope of asset combinations and can be driven by complex functions with multiple KPIs to
produce a set of high-performance decisions from non-linear asset and constraint datasets [4].
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The multi-objective optimal solutions obtained by the set of optimizers require further
evaluation in terms of their position in relation to the feasible envelopes and effective boundaries
set for the strategically defined KPIs.

All these optimizers and recommendations should be considered in a universal multi-criteria
model for optimizing the investment portfolio of oil and gas projects. The project will be
understood not as an oil (gas-) field, but as a set of works at each stage to obtain the best
economic result for each phase of field development.
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CTPATEI'TYECKOE YIIPABJIEHUE HHHOBALIUAMU
B ITAO «I'MK «<HOPUJIbCKHWH HUKEJIb»

B pabome packpvimvr meopemuueckue nooxo0vl K Cmpame2uieckomy YnpasieHuo UHHOBAYUAMU 6 20PHO-
MEmaniypeudeckux KOMNAHUAX, OMPAdICeHbl aACNeKmbl, HA KOMOpble HAnpasieHo YRpagieHue UHHOGAYUAMU
6 00wem sude, npeoCmasieno NoHamue yupposuzayuu KAk OCHOSHO20 Opausepa UHHOSAYUOHHBIX HPOYECcCos
8 COBPEMEHHbIX KOMNAHUAX, BblAGNEHbl OCHOGHbIE HANPAGNEHUs KaK yugposuzayuu, max u UHHOBAYUOHHOZO
paszeumusa 8 yerom. Beiiu paccmompenvl ocHosHvle Hanpasnenus unHosayuorHol desmenvrocmu 6 IIAO «I' MK
«Hopunbckuti Hukenvy 6 pamkax UHHOBAYUOHMBIX NPOSPAMM U OCOOEHHOCMU CMPAMe2UdecKo20 YNpasieHus.
UHHOBAYUAMU 8 OAHHOU KOMNAHUU.

Kniouegvie cnoea: cmpamezuueckoe ynpagienue UHHOBAYUAMU, UHHOBAYUOHHOE pA3GUMUE;, COYUATLHO
SHAUUMbIE NPOEKMbL; AGMOMAMU3AYUS, UHHOBAYUOHHAA OeAMeNbHOCMb, MEeXHON02UYecKas dpgdexmuernocmy;
akoHomuueckas s¢ppexmusrnocmu; [1AO «I MK «Hopunbckuii Huxenby

B uccnenoBanun paccMOTpeHbI MOAXO/bl K CTPATErMUECKOMY YIIPABJICHUIO WHHOBALMSIMM,
kotopeie peanu3yroTcs [TAO «I'MK «Hopwibckuii HUKETbY», OJHOH W3 Hamboyiee BaKHBIX
KOMIIAHUM Kak JUIsl POCCHUMCKOM METaJUlyprU4ecKod OTpaciv, TaK W s HalUOHAIbHOU
SKOHOMHUKHM B 1eJoM. J[aHHOE NpeanpusiTue MMEET BBICOKYIO COIMAJbHYI0 3HAYUMOCTH JJIS
PErHOHOB MPUCYTCTBUS. DPGEKTUBHOCTh (PYHKIMOHUpOBaHUS «HOPUIBCKOTO HHUKENs» BO
MHOTOM  OOYCJIOBJICHA  WHHOBAI[MOHHBIM  pa3BUTHEM. biaromaps 3TOMy  KOMITaHUs
MIPEJICTaBISeTCS YCTOMUMBOM Jake MpU HEOJIAronpHUsATHBIX YCIOBHSIX BHEIIHEH cpenbl. BaxkHo
OTMETUTh, YTO JaX€ B KPU3BHCHBIX cHUTyalusix «HOpHIbCKHII HUKENb)» HENPEMEHHO
MIPUICPKUBACTCS CBOCH CTPATErMYeCKON MHBECTUIIMOHHOMW MPOTPAMMBI, B OCOOCHHOCTH TOU €&
9acTH, KOTOpas KacaeTcsi PMHAHCHPOBAHMSI HHHOBAITMOHHOH JIeATEIHHOCTH.

KoHkypeHTHas pbplHOYHAs Cpena, B KOTOPOW BBIHYKIEHBI CYLIECTBOBATb U Pa3BUBAThCS
KOMITaHUH, BBIHYXKJIACT WCKaTh Hamboysiee HPQPeKTUBHBIE CQepbl NEATEIBPHOCTH, TOYHO
MpEeACKa3blBaTh M3MEHEHHS] KOHOMHMUYECKOW CUTyallud W ONEPATHUBHO BHEAPATh WHHOBALIMU.
Jlist 5TUX 337124 HEOOXOIUM CTPATErMUeCKUil MEHEIKMEHT B 00JaCTH MHHOBAIIMN KaK OJUH U3
Haubosee 3 PEeKTUBHBIX U MEPEAOBIX MOAXO00B K YIIPABICHUIO.

[Ipu paszpaboTke cTpaTeruu yrnpaBlieHUS MHHOBAIMSMHU B KOHKYPEHTHOW W JTUHAMHYHOMN
cpelie BaXHOU 3a/aueil SBNsETCs onpeesieHue 0COOCHHOCTEN U MPUOPUTETOB WHHOBAIIHOHHOTO
pa3BUTHsI KOMIIAHUM, KOTOpPbIE OCHOBAaHBl Ha WX KOHKYPEHTHBIX TpeumyiiectBax. [IpoGiema
CTPATErnYeCKOro yIpaBJICHUS MHHOBALMAMHU SIBJIIETCS HOBOM I Poccuu, ¥ nuib HEZABHO
SKCIEPThl Hayajiy AakKIEHTUPOBAaTh HAa HEMl CBO€ BHUMaHHE. [l 3TOro MUIyTCs pEUlICHUS
TEOPETUUYECKUX UM  IPAKTUYECKUX BONPOCOB, IIOCBALIECHHBIX 3HAYUMOCTH, CYIIHOCTH,
MEXaHu3Max COBEpLICHCTBOBAHUS ~ MHHOBAILIMOHHOTO MEHEI’KMCHTA, ONPEACIISIIOTCS
JIOJITOCPOYHBIE L€ WHHOBALIMOHHOIO PAa3BUTHUSL U CTPOSATCS IPOTHO3BI MO UX JOCTHMIKEHHIO,
MO3BOJISIONINE CPOPMUPOBATH CTPATETUUECKUE TPOTPAMMBI.

MeTo1010THs CTPATErnYECKOro yIpaBIeHUsI MHHOBALMAMU, JAK0IIAs BO3MOKHOCTb OLIEHKH
MEpPCIEKTUB PA3BUTHUS W IUIAHUPOBAHUS MEPONPHUATHN MO peanu3allid HWHHOBALIMOHHOW
CTpaTeruu, SBISIIOIIASCS  COBPEMEHHBIM  3((EKTHBHBIM  HHCTPYMEHTOM  YIIPaBICHUS
JIOJITOCPOYHBIM Pa3BUTUEM KOMIAHUM, HA JTAHHBII MOMEHT HE MOJY4YaeT JOJKHOTO BHUMAaHMUS
cpeau HanOOJIBIIETO YKCia OpraHu3aluid. ITUM U 00YCIIOBIIEHA aKTyaIbHOCTh JAaHHOW PaOOTHI.

b MCTIONIB30BaHbI  CIAEAYIOIIME METOJbl HAYyYHOTO HWCCIEAOBAHUA: aHAJIA3, CHUHTES,
CpaBHEeHHE, HaOJIO/NEHHe, KOHKpeTH3alys, nenykims. DyHIaMeHTaTbHBIE TMOJIOKEHHUS TEOpPUU
MEHEHKMEHTA, SJKOHOMUYECKON TEOPHH, MTHHOBAIIMOHHOTO MEHEPKMEHTA CTAJIM METOI0JIOTMYECKON
OCHOBOH PabOTBHI.

Llenb nccnenoBanusi — NpeICTaBICHUE TEOPETUUECKUX OCHOB CTPATETHUYECKOTO YIPABICHUS
WHHOBALMSIMHU, 3HAYUMOCTH [UISl Pa3BUTHsS KOMIIAHMM, & TaKXE PACCMOTPEHUE IMOIXO0J0B
K CTPAaTEerH4eCKOMY YIPABJICHUI0 WHHOBAIMSAMH B paMKaX WHHOBAIIMOHHBIX mporpamm I[TAO
«'MK «Hopunbsckuii HUKeb». UTOOBI JOCTUYH MMOCTABIEHHON 11ETH, HEOOXOIUMO OMpPEIEIUTh
CYIIHOCTh TOHATHS «CTPATETHMYECKOE YNPABICHUE HHHOBALMSAMUY», PACCMOTPETH KIIKOUYEBHIE
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ATanbl CTPATETMYECKOIO  YOPABJIEHHS HWHHOBALUMSIMHU, M3YYUTh U  I[POAHAIU3UPOBATH
TEOPETUYECKUE M METOJO0JOTMYECKHE OCHOBBI M MPHUHIMUIIBI CTPATETMYECKOrO YIPaBICHUS
VHHOBAllUSIMU B COBPEMEHHBIX OpraHU3alUsAX, ONPENCIUTh 3HAYUMOCTh  CTPATETHH
B MHHOBAIIMOHHOM Pa3BUTUM OPraHMU3allMi, O3HAKOMUTHCS C OCHOBHBIMU HAaIlpaBJICHUSIMU
uHHoBaMoHHON nesrenbHOocTH [IAO «I'MK «Hopuibckuil HUKENb», MNpoaHAIM3UPOBATh
CYIIECTBYIOIIME B KOMIIAHWW MPOTPAMMbl Pa3BUTHUS MHHOBAIMH, CAENATh BBIBOA O BIUSAHUHU
WHHOBAIM Ha Y3P(EKTUBHOCTH eATEeIHbHOCTH «HOPUIBCKOTO HUKEIIS.

PesynbTaThl uccienoBanusi nokasbiBatoT, 4to B I[IAO «I'MK «Hopuibckuili HUKETb)
cymecTByeT 3(pexTuBHAs cucTeMa yIpaBICHUS WHHOBAIMSIME, B TOM YHCJIE B CTPATETHICCKOM
pa3pes3e, 4TO IMO3BOJSIET pPEaJN30BBIBATH CIIOKHBIE WHHOBAI[MOHHBIE MPOEKTHI, MHOTHE U3
KOTOPBIX SIBJIIIOTCSL COIMAIBHO 3HAYMMBIMH. Cpeiau Takux MPOEKTOB — «YMHBIM TOPOI»,
«Iudporoit Hopuukenby», «MapadhoH HMHIKEBOH WHXKEeHepun u Jlura wuzobOperarenciin,
«Te, komy He Bce paBHO», «Dabpuka uneit», «Mmxenepnas mkona @opdca» [1]. DddextuBHOE
yIpaBieHUE WHHOBAIMSAMHU T[O3BOJMJIO KOMIIAHUHM 3aBEPIIUTh 0a30BYI0 aBTOMAaTH3AIUIO
MPOU3BOJICTBEHHBIX IPOIIECCOB (32 CYET AaBTOMATH3AIMH MPOIECCOB, JUCTAHIIMOHHOTO
yrpaBieHUs] 000pYIOBAaHUEM, CO3JIaHUSI CHUCTEM IMO3ULMOHHPOBAHUS U CBS3M B IIAXTaX), YTO
CYIIECTBEHHO TOBBICHIJIO €€ TeXHOJOrmueckyro 3(dextuBHocTh [2]. TemM He MeHee, CTOUT
OTMETHUTH, YTO B OTUETaX M AHAIUTHYECKUX MaTepuanax «HopHIbCKOro HHUKENs» O4YeHb Mallo
nH(opmalru, 000CHOBBIBAIOIIECH TEKYIIYIO BETUYNHY MHBECTULIMM B MHHOBAIIMOHHOE Pa3BUTHE
komrnaHuu. Tak Obu1a BBIABIEHA TPOOJIEMa OIIEHKH SKOHOMHUYECKOM 3((EKTUBHOCTH BHEAPEHUS
uHHOBanmii. Kommanust ypenser Majao BHHUMAaHHUS BOMPOCY OKYHNAEMOCTH  BIJIOKEHUU
B MHHOBAIIMOHHOE Pa3BUTHE, YTO MOXET NPUBECTH K (MHAHCOBBIM MOTEPSM B 0003PUMOM

Oymyiem.
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STRATEGIC MANAGEMENT OF INNOVATIONS AT
PJSC «MMC «NORILSK NICKEL»

The paper reveals theoretical approaches to strategic innovation management in mining and metallurgical
companies, reflects the aspects that innovation management is aimed at in general, presents the concept of
digitalization as the main driver of innovation processes in modern companies, identifies the main directions of both
digitalization and innovative development in general. The main directions of innovation activity in PJISC MMC
Norilsk Nickel within the framework of innovation programs and the features of strategic innovation management in
this company were considered.

Keywords: strategic innovation management; innovative development; socially significant projects;
automation; innovation activity; technological efficiency; economic efficiency; PJISC MMC Norilsk Nickel

The study examines approaches to strategic innovation management implemented by PJSC
MMC Norilsk Nickel, one of the most important companies both for the Russian metallurgical
industry and for the national economy. This enterprise has a high social significance for the
regions of its presence. The efficiency of Norilsk Nickel's operation is largely due to innovative
development. Thanks to this, the company appears to be stable even under unfavorable
environmental conditions. It is important to note that even in crisis situations, Norilsk Nickel
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certainly adheres to its strategic investment program, especially the part of it that concerns the
financing of innovation activities.

The competitive market environment in which companies are forced to exist and develop
forces them to look for the most effective areas of activity, accurately predict changes in the
economic situation and promptly introduce innovations. These tasks require strategic
management in the field of innovation as one of the most effective and advanced approaches to
management. When developing an innovation management strategy in a competitive and
dynamic environment, an important task is to determine the features and priorities of innovative
development of companies that are based on their competitive advantages. The problem of
strategic innovation management is new for Russia, and only recently experts have begun to
focus their attention on it. For this purpose, solutions are sought to theoretical and practical
issues on the significance, essence, mechanisms of improving innovation management, long-
term goals of innovative development are determined and forecasts are made to achieve them,
allowing the formation of strategic programs.

The methodology of strategic innovation management, which makes it possible to assess
development prospects and plan measures for the implementation of an innovation strategy,
which is a modern effective tool for managing the long-term development of companies,
currently does not receive due attention among the largest number of organizations. This is the
reason for the relevance of this work.

The following methods of scientific research were used: analysis, synthesis, comparison,
observation, concretization, deduction. The fundamental principles of management theory,
economic theory, and innovation management have become the methodological basis of the work.

The purpose of the study is to present the theoretical foundations of strategic innovation
management, its significance for the company's development, as well as to consider approaches
to strategic innovation management within the framework of innovative programs of PJSC
MMC Norilsk Nickel. In order to achieve this goal, it is necessary to define the essence of the
concept of "strategic innovation management”, to consider the key stages of strategic innovation
management, to study and analyze the theoretical and methodological foundations and principles
of strategic innovation management in modern organizations, to determine the importance of
strategy in the innovative development of organizations, to get acquainted with the main
directions of innovation activities of PJSC MMC Norilsk Nickel, analyze the company's existing
innovation development programs, to draw a conclusion about the impact of innovations on the
efficiency of Norilsk Nickel.

The results of the study prove that PJSC MMC Norilsk Nickel has an effective innovation
management system, including in a strategic context, which makes it possible to implement
complex innovative projects, many of which are socially significant. Among such projects are
"Smart City"”, "Digital Norilsk Nickel”, "Marathon of Image Engineering and the League of
Inventors”, "Those who Care", "ldea Factory"”, "Forbes Engineering School" [1]. Effective
innovation management allowed the company to complete the basic automation of production
processes (through automation of processes, remote control of equipment, creation of positioning
and communication systems in mines), which significantly increased its technological efficiency
[2]. Nevertheless, it is worth noting that there is very little information in the reports and analytical
materials of Norilsk Nickel that substantiates the current amount of investment in the innovative
development of the company. Thus, the problem of assessing the economic efficiency of
innovation was identified. The company pays little attention to the issue of return on investment in
innovative development, which can lead to financial losses in the foreseeable future.

References

1. The official website of PJSC MMC Norilsk Nickel. Available at:
https://www.nornickel.ru/innovation/people/ (accessed: 02/20/2023)

2. Annual report of PJSC MMC Norilsk Nickel for 2020. Available at:
https://ar2020.nornickel.ru/business-overview/production-automation (accessed: 02/20/2023)

93


https://www.nornickel.ru/innovation/people/
https://ar2020.nornickel.ru/business-overview/production-automation

M. prnuakl, P.O. Camconoé®
L Cmyoenm, Canxm-Ilemep6ypeckuii zopuwiii ynusepcumem, Cankm-ITemep6ype, Poccus
*[Tpogpeccop, 0.m.n., Cankm-ITemepOypeckuii 2opuviii ynusepcumem, Cankm-ITemep6ype, Poccust

METO/1bl 1 TEXHOJIOI'HH PASPABOTKH U SKCILUIYATALIUHN
I'A3O0I'HIPATHBIX MECTOPOXIEHHUN

C Kaxncovim 2000M nompebieHue 3dHEpeUU pacmem, HO MPAOUYUOHHbIE 3ANACHl Hemu U 2asa He
yeenuuugaromes. B cesa3u ¢ amum Heobxo0umo yoice cetuac oymams 0 00bvlue Hehmu u 2aza u3 HempaouyuOHHbIX
UCMOYHUKOS8, OOHUM U3 KOMOPBIX AGNAOMCS 2azoeudpamel. B dannoil pabome paccmompenvl wemvipe memooa
000bIUU NPUPOOHO20 2a3a U3 2a3ocuopamuvix 3anexcei. Tlo0po6HO u3zyuenvl npeumyujecmea u HeOOCMAmKU
MEPMUYECKO20, PA32EPMEMUUPYIOUe0, UHSUOUPYIOWe20 U 3aMeCmUmenbHo20 Memooos. B xode uccredosarnus
YCMAHOGIEHO, YUMo Npu 6blOope Memooa paspabomii Heo6X00UMO OMMAIKUBAMbCS OM 2e0N0SUYECKO20 MUNA
sanedcetl, komopwix nacuumeisaemcs 4. Ilonyuennvle pesynbmamvl 8adxicHvl O OWILHEHWUX UCCIEO0EAHULL
6 1a60PAMOPUAX U NPOSPAMMHBIX KOMIIEKCAX.

Knrouesste cnosa: 2azo2uopamot; cnocobvl 000biuU 2a3a; NIACI; IHEPSUSL; MECOPOANCOCHUE

B wuccienoBaHuM pacCMOTPEHBI COBPEMEHHBIE TEXHOJIOTMYECKUE HAIPABICHMS pPa3BUTUS
M3YYEHHUs Ta30BbIX I'MApaToOB. TpagULIMOHHBIE PECYPChl SHEPTUU HA, CPEAU KOTOPBIX YIOJb,
HeQTh, Tra3 SBIAIOTCS HE BO30OHOBIsIEMbIMU. [l0 JMaHHBIM WCCIEOBaHUS —AHTIUICKON
sHepreruyeckoil kommanuu British Petroleum 3amacel mpupoaHoro raza BO BCeM Mupe
COCTaBIISIIOT OKkoJio 188 TpiH M [Ipu 3TOM €X)eromHo B MUpE JOOBIBAIOT OKOJIO 3,8 TpPJIH M.
Jlerko norajgatbCsi, YTO HpPU TAaKUX TEMIax JOOBIYM 3alacoB IMPUPOAHOIO raza B €ro
TPaJULMOHHBIX CKOIUICHUSX XBAaTUT He Ooiee, yeM Ha 50-60 ner. M3-3a sToro dakra octpo
BCTAa€T BOIPOC 00 M3YyYEHHUU HETPAJUIMOHHBIX PECYPCOB IIPUPOJHOIO ra3a, OJHUM U3 KOTOPBIX
ABJIIOTCS IPUPOJAHBIE MECTOPOKICHUS Ta30BbIX FUAPATOB.

[lenbto JaHHOTO WMCCIIEOBaHMS SIBJISETCS AHAJIU3 COBPEMEHHBIX TEXHOJOIMI M METOI0B
pa3paboOTKU M SKCIUTyaTalluu ra30TUAPATHBIX MECTOPOXKICHUH.

MetonamMu  ucCClleJOBaHMsI  SIBWIMCHh KJIACTEPHBIM aHalW3 TPYIOB OTEYECTBEHHBIX
1 3apy0eXHBIX aBTOPOB B OOJIACTH BOIPOCOB, CBSA3aHHBIX C Ta30BBIMU THApPATaMH, a UMEHHO:
IIOUCK, pa3BelKka, J00bvya, pa3paboTKa, SKCIUTyaTalus, BO3JEHCTBME Ha KPUCTAJUIMYECKYIO
CTPYKTYpPY U MHOTHE APYTHUE BOIPOCHI.

I[To pe3ynbpTaTaM Ki1acTepHOTO aHaIU3a, IPOBEIEHHOTO B JAHHOM HMCCII€IOBAHUH, BBISBICHO
BCEro 4 MeTo1a pa3pabOTKH ra30ruApaTHbIX MECTOPOXKACHUI:

e Tepmuueckuii Meton pa3padOTKH Ta30THAPATHBIX MECTOPOXKACHUN 3aKIH04aeTcs
B [IOBBILICHUM TEMIIEPATYphl 3aJIEKH, COJEPKALIE Ta30BbIE T'MAPAThI, BBIINIE TEMIIEPATYpBI,
KOTOpas SIBJISIETCS paBHOBECHOM AJIs CyLIECTBOBAHMS TUApaTa.

e PasrepMeTH3allMOHHBIH METOJA pa3padOTKM MECTOPOXKAEHMM Ta30BbIX T'MJPaToOB
3aKJIF0YAETCs B NOHMKEHUM IUIACTOBOTO JABJICHHS B IIJIACTE, COACpXKAIEM TUApaT, a TaKKe
CHIDKEHUM TEeMIIepaTyphl, YTO HEM30€KHO MPHUBOAMT K HAPYIIEHHOW CTaOMJIBHOCTH THJIpaTa
U Pa3pyILIEHUH €r0 KPUCTAUNINYECKON PEeIIEeTKH.

e VIHrUOUTOpHBIH METOA pPa3pabOTKM Ta30TUAPATHBIX MECTOPOXKIECHUN 3aKIH04aeTcs
B 3aKaUKe€ C IIOMOIIBI0 HArHETATENIbHBIX CKBAXMH XMMHMUYECKHH BEIIECTB, TaK Ha3bIBAEMBIX
MHTHOUTOPOB, B 3aJI€XkKb, COJEPKalLyl0 TUIpaThl. UHrHOUTOpHI, IO CBOEH MpUpPOJE, SBISIOTCS
BEIIECTBAMH, KOTOPbIE B CIEACTBUH (PU3MUECKOTO KOHTAKTa MPUBOJAT K PA3JIOKEHUIO THIIPATOB
U3-3a TOT0, YTO OHU HApYIIaloT (a30BOE paBHOBECHE.

e 3aMeCTUTENbHBIN MeTOJ pa3padOTKH MECTOPOXKIECHUN ra30BBIX T'MJIPATOB OCHOBBIBAETCS
Ha TOoM, 4T0o MoJeKyiasl CO,, KOTOpble HEOOXOAMMO HAarHeTaTh C IOMOIIBIO KOMIIPECCOPOB
B 3aJI€Kb, COJEPJKAIIYI0 THApaThl, 3aMEIIAl0T MOJEKYJbl YIJIEBOJOPOAOB B THUApaTax. lTem
caMbIM MbI oOecreyrBaeM JBa MOJOXKHUTEIbHBIX 3(PQeKTa: CEeKBECTpalMIO YIIIEKUCIOro rasa
U 100bIYy MeTaHa.

I'maBHas mpoGema 3aKiIro4aeTcsi B TOM, Kakoil ske MeToJ1 Haubosiee MOAXOAUT Uil TOTO WK
MHOT'O MECTOPOXJIEHHs] Ta30BBIX T'MIparoB. [ mombopa KOHKPETHOrO MeToJa HEeoOXOIMMO
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OTTaJIKUBATHCS OT T€0JIOTMUECKOM COCTaBIIAIONIEH 3a1ekell. ABTOPBI B CBOMX TPYJaX BBIAEISIOT
3 OCHOBHBIX KJIacCa ra30TuJIpaTHBIX 3aJICIKEH:

® C IIOJCTUJIAIOLIUM CJIOEM rasa,

® C [IOACTUJIAIOIIMM CIOEM BOJBI;

e (€3 MOACTUJIAIONIUX CIIOEB.

ITocne onpeneneHusi KOHKPETHBIX I'€OJIOIMYECKUX YCIOBUH MOXHO YK€ NOAOMpaTh METO[
pa3paboTku. PasrepMeTH3alMOHHBIN METO/ paloHalbHee MPUMEHSTh JUI 3anexei 1 kiacca,
TaK Kak NpH J00blYe raza M3 NOJACTUJIAIOILErO CJI0S Mbl JOCTHIaeM CHMXKEHMs JaBJICHUS
B IIJIACTE, COJEPKAILEM T'MIPATHI.

WHrubuTopHelii MeTOJ paluoOHaJIbHEE NPUMEHATh A 3ajexkedl 3 kiacca, Tak Kak He
BO3HUKHET JIONOJIHUTEIBHBIX NOTEPh IPHU PEAKLIUU XMMHYECKOIO BELECTBA C HIDKEISKALUMU
CJIOSIMM BOJIbl/Ta3a.

3aMecTUTENbHBIA METOJ| palUOHaJbHEE MNpPUMEHATh K 1 wim 3 Kkjaccam, Tak Kak
3apyOeKHbIE yUEeHbIE YCTaHOBHIIM, YTO Mpu 3akauke CO,, oH OyzeT cHavyasa B3auMOJIeHCTBOBATh
C HUXKEJIEIKALUM CJIIOEM BOJIbI, YTO BBI3OBET JIOIOJIHUTEIBHBIC IOTEPH.

Tepmuueckuii Meron siBisiercss HeA((HEKTUBHBIM IIPU CAaMOCTOSTENILHOM IpUMeHeHUH. Ero
ClIelyeT UCI0JIb30BaTh COBMECTHO C BBIIIEYIIOMSIHYTBIMU.

M. Prunceac’, R.O. Samsonov®
! Student, St. Petersburg Mining University, St. Petersburg, Russia
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METHODS AND TECHNOLOGIES FOR THE DEVELOPMENT AND OPERATION
OF GAS HYDRATE DEPOSITS

Every year energy consumption is growing but traditional oil and gas reserves are not increasing. In this
regard, it is necessary now to think about the extraction of oil and gas from unconventional sources, one of which is
gas hydrates. This paper considers four methods for extracting natural gas from gas hydrate deposits. The
advantages and disadvantages of thermal, depressurization, inhibitory and replacement methods are studied in
detail. During the study, it was found that when choosing a development method, it is necessary to build on the
geological type of deposits, of which there are 4. The results are important for further research in laboratories and
software systems.

Keywords: gas hydrates; gas production methods; reservoir; energy; field

The study considers modern technological directions for the development of the study of gas
hydrates. Traditional energy resources, including coal, oil, gas, are non-renewable. According to
a study by the British energy company British Petroleum, natural gas reserves worldwide amount
to about 188 trillion m3. At the same time, about 3.8 trillion m3 is mined annually in the world.
It is easy to guess that at such a rate of production, natural gas reserves in its traditional
accumulations will last no more than 50-60 years. Because of this fact, the issue of studying
unconventional natural gas resources, one of which is natural deposits of gas hydrates, is acute.

The purpose of this study is to analyze modern technologies and methods for the
development and operation of gas hydrate deposits.

The research methods were a cluster analysis of the works of domestic and foreign authors
in the field of issues related to gas hydrates, namely: search, exploration, production,
development, operation, impact on the crystal structure and many other issues.

According to the results of the cluster analysis carried out in this study, only 4 methods for
the development of gas hydrate deposits were identified:

* The thermal method of developing gas hydrate deposits is to increase the temperature of
a deposit containing gas hydrates above the temperature that is equilibrium for the existence of
a hydrate.

* The depressurization method of developing gas hydrate deposits consists in lowering the
reservoir pressure in the reservoir containing the hydrate, as well as lowering the temperature,
which inevitably leads to impaired hydrate stability and destruction of its crystal lattice.
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* The inhibitory method of developing gas hydrate deposits consists in injecting chemicals,
so-called inhibitors, into a reservoir containing hydrates using injection wells. Inhibitors, by their
nature, are substances that, as a result of physical contact, lead to the decomposition of hydrates
due to the fact that they disturb the phase equilibrium.

* The replacement method of developing gas hydrate deposits is based on the fact that CO2
molecules, which must be injected with compressors into a reservoir containing hydrates, replace
hydrocarbon molecules in hydrates. Thus, we provide two positive effects: the sequestration of
carbon dioxide and the production of methane.

The main problem is which method is most suitable for a particular gas hydrate deposit.
To select a specific method, it is necessary to build on the geological component of the deposits.
The authors in their works identify 3 main classes of gas hydrate deposits:

« with underlying gas layer;

« with an underlying layer of water;

« without underlying layers.

After determining the specific geological conditions, you can already select a development
method. It is more rational to use the depressurization method for deposits of the 1st class, since
when gas is extracted from the underlying layer, we achieve a decrease in pressure in the
reservoir containing hydrates.

It is more rational to use the inhibitor method for deposits of the 3rd class, since there will
be no additional losses during the reaction of the chemical with the underlying layers of
water/gas.

It is more rational to apply the replacement method to classes 1 or 3, since foreign scientists
have established that when CO2 is injected, it will first interact with the underlying water layer,
which will cause additional losses.

The thermal method is ineffective when used independently. It should be used in
conjunction with the above.

T.®. Tynakoes

Mazeucmpaum, Cauxm-Ilemepoypeckuii eopuwiii ynusepcumem, Canxm-Ilemepoype, Poccus

CUCTEMHOE UCCJIEJOBAHUE VIS TIPOEKTUPOBAHUA
POBOTOTEXHUYECKOI'O KOMIIVIEKCA HA BA3SE MEXATPOHHOI'O
TOKAPHOI'O CTAHKA JIUISA U3I'OTOBJIEHUA JETAJIN TUITA «®JIAHEL

B pabome npeonacaemcs obocnosanue cozdanus pobomomexnuyeckoeo komnaexca (PTK), cocmosiwezo uz
MeXampoHHO20 MOKAPHO2O CMAHKA, NPOMBIUAEHHO20 HANOIbHO20 poboma u Hakonumens Ons 06pabomku demanni
muna «®@rarey» 0N YMEHbUIEHUS CIMOUMOCU U320MOGLEHUs Oemanu U NOBbIUEHUs NPOUIEOOUMENbHOCHU
U320MOGNIeHUA NYIMeM MOOepHU3ayLuu DA308020 MEXHOIO2UHECKO20 npoyecca uzzomosnenusn demanu « Paaneyy.

Knroueguie cnosa: mawunocmpoenue;, pobomomexnuieckuil KOMNIEKC; KOMHOHOBKA, NPOU3E0OUMENLHOCY;
IKOHOMUHECKAS IPPeKmUsHoCcmy

AKTyaqbHOCTBIO HCCIICZIOBAHHS SBJISIETCSA, 4YTO COBPEMEHHOE MAIIMHOCTPOUTEIHHOE
IPOWU3BOACTBO JIOJDKHO COOTBETCTBOBATh TEHACHIMSM, 3aJalONIMM CJEAYIOIINEe 3aadu:
NOBBIIIEHUE  NPOU3BOJAMTEIBHOCTH, TMOBBIIIEHHME TOYHOCTH  OOpabOTKM, pacHIMpeHHe
Q)YHKHHOHEL]'H)HBIX BO3MOKHOCTEH TEXHOJIOTHYECKOTO O6OPYJIOB3HI/I$I 3a CYCT BHCAPCHUA HOBBIX
TEXHOJIOTUYECKUX PEIICHHM, a TAKKEe YMEHBIICHNSI CTOUMOCTH U3TOTOBIICHUS JI€TAIIH.

[lenbto naHHOM pabOTHl sBIsETCS pa3pabOTKa ACKU3HOIO MPOEKTa POOOTOTEXHUYECKOTO
KOMILJIEKCa Ha 6a3e MeXaTpOHHOI'O TOKAPHOTO CTaHKa JUIst u3rorosieHus neranu «Dnaneny. ns
BBITTOJIHEHHSI TPEOOBaHUH COBPEMEHHOTO MEXaTPOHHOTO TPOM3BOJICTBA CTABSTCS CIIEIYIOIINE
3aJaun: pa3paboTKa HOBOTO TEXHOJOIMYECKOro Ipolecca oOpaboTKU JeTaiu; BBITOJHEHHE
BbIOOpa HaWIIydlleld KOMIIOHOBKH MEXaTPOHHOTO CTaHKa HAa OCHOBE CPABHHUTEIBHOTO aHAIIN3a
npu nomoum CAE-cucteM; npoekTHUpoBaHHE KOMIIOHOBKH MEXaTPOHHOT'O CTaHKA; BBIIOJHEHHE
BbIOOpA MPOMBILUIEHHOTO po00Ta, MOAXOISIIEro s BHIOPaHHON KOMIIOHOBKH MEXaTPOHHOTO
craHka; npoektupoanue PTK, cocrosmuii 3 NpOMBIIITIEHHOT0 poO0Ta, MEXaTPOHHOTO CTaHKa
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U HaKONMTENs; pa3paboTKa Mporpammbl uis paboThl po0OOTa; MpOBEIEHHE IKOHOMHUYECKOE
000CHOBaHHE HOBOT'O TEXHOJIOTMUYECKOI0 IpoIecca.

s uccnenoanusi u mpoektupoBanus PTK ObLT MCIIONIB30BaH METOJ MOJCIMPOBAHUS IS
00s1ee TOUHOTO 0TOOPaKEHUS OCOOCHHOCTEH MPOSKTUPYEMOI0 KOMILIEKCa.

B xone npoexktuposanus PTK onpenensiercss ero ontuManbHas KOMIIOHOBKA IIPU ITOMOILIU
METOoJla Pe3yJbTHUPYIOIIETr0 IOKa3aTeis KadecTBa, a MMEHHO aJJWTUBHOTO Kputepus. [lpu
IIOMOLIY JAHHOTO KPUTEPUS MOJYy4YaeTCsl, YTO ONTUMAIBHBIM BapuaHTOM KoMnoHOBkH PTK nis
W3rOTOBJIEHUS JeTanu Tuna «PruaHen» sBISETCS KOMIOHOBKA, COCTOSIIAs W3 HAIMOJIBHOTO
po6oTa, HAKOMHUTEIBHOTO YCTPONUCTBA U OJJHOTO CTAHKA.

Br160p npoMBIIIUIEHHOT0 poO0Ta OCYIIECTBISETCS IPU MTOMOIIY METOa aHAJIu3a Hepapxui,
B KOTOPOM OCHOBHBIMH TTOKA3aTeNIIMU BbIOOpA SIBIISIOTCS TEXHHUECKUE TIOKa3aTenn podoTa, ero
oOcitykMBaHHe U SKOHOMHUYECKHEe Mokazarenu. [Ipu momomu gaHHoro metoja Obul 000CHOBaH
BbIOOp mpombIinieHHOTro poboTa Eidos Robotics A12. Jlanuslii BapuanT poboTa siBisieTcst 6oiee
MPEANOYTUTENbHBIM, T. K. UMEET 3HAuMUTEIbHbIC MPEUMYIIECTBA (S3bIK MPOrpaMMHUpPOBAHUS,
CTOUMOCTb, CPOKH JTOCTaBKH).

Br16op cTaHka OCYHIECTBISETCS MCXOMS M3 HUCIOIHUTENBHBIX JBIKEHUH, TpeOyeMbIX Mpu
W3TrOTOBJICHUM JeTanu. JlJis BBINOJHEHUS JAHHBIX HCIOJHUTENBbHBIX JBUKEHUM BbIOMpaeTcs
ctanok-anaior 200HTP.

Taxke mpoBOAMTCS aHANM3 PabOTOCIIOCOOHBIX BAPHMAHTOB KOMIIOHOBOK cTaHka (cZOX
n cOZX) B CAE-cucreme SolidWorls Simalation mist pemienus 3amad METOJOM KOHEUYHBIX
aneMeHTOB. CpaBHMBas pe3yJIbTaThl HCCIEIOBAaHUI KOMIIOHOBOK, BBIOMpaeM IEpPBYIO
KOMIIOHOBKY ¢ZOX, T. K. OHa Jy4llle MO KPUTEPUSIM CTATUYECKOM >KECTKOCTH M TMPOIIe
C KOHCTPYKTUBHOW TOYKHU 3pEHUSI.

bnarogaps cpaBHeHHIO W pacdyeTaM MONYYWIHM, 4YTO TNPUMEHEHHE HOBOTO BapHaHTa
obpabotku neranu «®DjaHen», 00ECIEYMBAET TOJOBYI0 SKOHOMHYECKYIO 3((EeKTHBHOCTH
B 2064487 pyO, 3a cueT NpUMEHEHHS POOOTU3HPOBAHHOIO TMPOU3BOACTBA, IOBBIMIEHHBIX
PEKUMOB pe3aHUs U KOHLEHTPALUY IEPEXOJIOB.

[IpoektupoBanrie PTK cnocoOcTByeT MOBBIIEHUIO MPOU3BOAUTEILHOCTA H3TOTOBIICHUS
neTanei, MOBBIIIEHUI0 TOYHOCTH OOpabOTKH, 3a CYET UCKIIOYEHMs 4eloBe4YecKoro (akropa,
a TaK)K€ YMEHBIICHUIO CTOMMOCTH M3TOTOBJICHHUS JeTadu U olecrneyuBaeT 0oJjiee BBICOKYIO
SKOHOMMYECKYIO 3(PPEKTUBHOCTD.

Hayunwtii pyxosooumensv: O.B. Apanacvesa, ooyenm, x.m.n., Canxm-IlemepoOypeckuii 2opHbulil YHUBEpCUMEM,
Canxm-Ilemepbype, Poccus

T.F. Tulyakov
Master's Degree student, St. Petersburg Mining University, St. Petersburg, Russia

SYSTEMATIC STUDY FOR THE CONSTRUCTION
OF AROBOTIC TECHNOLOGY COMPLEX BASED ON A MECHATRONIC LATHE
FOR THE MANUFACTURE OF A FLANGE-TYPE PART

The paper proposes a justification for the creation of a robotic complex (RC), consisting of a mechatronic
lathe, an industrial floor robot and a drive for processing a Flange-type part to reduce the cost of manufacturing the
part and increase manufacturing productivity by modernizing the basic technological process for manufacturing the
Flange part.

Keywords: mechanical engineering; robotic complex; layout; productivity; economic efficiency

The relevance of the study is that modern engineering production must comply with the
trends that set the following tasks: increasing productivity, increasing processing accuracy,
expanding the functionality of process equipment through the introduction of new technological
solutions, as well as reducing the cost of manufacturing parts.

The purpose of this work is to develop a draft design of a robotic complex based on
a mechatronic lathe for the manufacture of the “Flange” part. To meet the requirements of
modern mechatronic production, the following tasks are set: development of a new technological
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process for processing a part; performing the selection of the best layout of the mechatronic
machine based on a comparative analysis using CAE systems; designing the layout of
a mechatronic machine; performing a selection of an industrial robot suitable for the selected
layout of the mechatronic machine; RC design, consisting of an industrial robot, a mechatronic
machine tool and a storage device; development of a program for the operation of the robot;
conducting an economic justification of a new technological process.;

For the study and design of the RC a modeling method was used to more accurately display
the features of the designed complex.

During the design of the RC, its optimal layout is determined using the method of the
resulting quality indicator, namely the additive criterion. With the help of this criterion, it turns
out that the optimal layout of the RC for manufacturing a part of the "Flange" type is a layout
consisting of a floor robot, a storage device and one machine.

The choice of an industrial robot is carried out using the hierarchy analysis method, in which
the main indicators of choice are the technical indicators of the robot, its maintenance and
economic indicators. Using this method, the choice of the Eidos Robotics A12 industrial robot
was justified. This version of the robot is more preferable, because it has significant advantages
(programming language, cost, delivery time).

The choice of the machine is carried out on the basis of the executive movements required in
the manufacture of the part. To perform these executive movements, an analogue machine
200HTP is selected. To improve the dynamic characteristics of the machine, an analysis of the
possible layouts of the designed machine is carried out.

An analysis of viable options for machine layouts (cZOX and cOZX) is also carried out in
the SolidWorls Simalation CAE system for solving problems by the finite element method.
Comparing the results of the layout studies, we choose the first cZOX layout, since it is better in
terms of static stiffness criteria and simpler from a structural point of view.

Thanks to comparison and calculations, it was found that the use of a new processing option
for the “Flange” part provides an annual economic efficiency of 2064487 rubles, due to the use
of robotic production, increased cutting conditions and concentration of transitions.

The design of the RC contributes to an increase in the productivity of parts manufacturing,
an increase in processing accuracy by eliminating the human factor, as well as a reduction in the
cost of manufacturing parts and provides higher economic efficiency.

Scientific adviser: O. V. Afanasieva, Associate professor, PhD in Technical Sciences, St. Petersburg Mining University,
St. Petersburg, Russia
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CUCTEMHOE NCCJIEJOBAHUE ITPOU3BOJCTBA CTAJIN

B pabome uccnedyemcsa npouzso0cmeo cmanu 8 91eKmMpOCMAIenIa8UIbHOl Neyu KAk Ha MUpOBOM YPOosHe,
maxk u 6 Poccuu, a makdce paspabomka KOHYenmyaubHoUu moodeiu npouzeoocmea cmanu. Ob6vexmom
uccned08anusl 8 OGHHOU pabome A6AAEMCA INEKMPOCMALENIa8UlIbHAsL nevb. B kayecmee yeau pabomul 6bi0pana
paspabomka KOHYenmyaibHoU MOOeaU npoussoocmsea cmaiu. B pamxax 0annoeo ucciedosanus Obliu u3yyeHvl
OCHOBHbIE DIMANbL NPOU3BOOCIE CIAIU, NOCMPOEHA KOHYENMYAlbHAS MOOEeLb HA OCHOBAHUU IKCNEPIHBIX OYEHOK
U cCOOmMEemcmeyuux paciemax.

Kniouegvie cnoga: snekmpocmanenniaguiibHas neub, Cmaib;, NPOU3E00CMEO CIMANU; 0Y206as CMAlenIa8uIbHAs
neub, KOHYenmyanbHds MOOeNlb Npou3goo0Ccmed CMAnu; dMmansl NIAGIeHUs CMAlu, MeXHOI02UYeCKUll npoyecc
NAAGNEeHUsA CIAIU,; 6X00HbIE NAPAMEMPbl, GIUAIOWUE HA NPOUZEGOOCHEO CIAU

[lenpl0 Hay4YHO-HCCIIEOBATENLCKOM PAaOOTHI SBJISIETCS IOCTPOECHUE KOHIETITYaIbHOM
MOJIEJIA TPOU3BOJICTBA CTAJIH.

3anaun 1aHHON pabOTHI:

- HU3y4YeHHE KOHCTPYKLUMHU U pabOTHI AJIEKTPOCTAJICINIaBUIILHON MeYH;

- U3YYCHHE 1TAIOB IIPOU3BOJICTBA CTaIH;

- IOCTPOEHUE KOHLENTYAIbHOW MOJEIIH.
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OOBEKTOM HCCIIEZIOBAaHUS B JaHHOW paboTe SBISETCS HIEKTPOCTAJCIUIaBHIIbHAS TI€Yb.
[Ipeamer uccienoBanus — MPOLIECCHI, IPOTEKAIOIIUE B AIEKTPOCTATICIUIABUIIBHBIX ITeYax.

Cranp — rIaBHBIM MPOAYKT JKEJIE€3HOM METaUypruH, B COCTaB KOTOPOW BXOJUT CILIAB
xeneza ¢ yriepogoMm. llomydeHue crampHOrO MHpPOAYKTa TpeOyeT MHOMKECTBAa TPYAOEMKHX

ornepanuu.
B nmanHOl pabotre paccMarpuBaics 3aBOA  «ODJIEKTPOCTaldb» B Topoae TrOMEHb.
«OnexkTpoctaiby TIOMEHM — OJWH W3 HOBEHIIMX BHJIOB METAUTYPTMUYECKHMX KOMOWHATOB,

HelaBHO co3aaHHbiX B Poccun. B 2013 roay snekTpocTaneryiaBUIbHBIA 1E€X MPEAIpUsTUs
BIIEPBBIC MTPOM3BEI CTajb, a OpuUIIMaIbHO Hadasl padoty B 2014 romxy. MtanpsHcKass KOMIaHUS
Danieli crana moctaBmmkoM 000pyI0BaHUs, & MHBECTHIIMM B IIPOCKT OLICHUBAIOTCS B 22 MIIPI
py0. JlaHHOE MpeanpusTHE UMEET JIBa IeXa — AIEKTPOCTATIEIUIAaBUIBLHBIA U MMPOKATHBIH.

Jlyst TOro, 4ToOBI MPOU3BECTH CTaAJIb, TOJDKHO TPOUTH HECKOJIBKO ATAIlOB.

1 sramn. IlogroroBka Ie4u K ILIaBKE.

[lepen HauanoOM TUTABKH T€Yb HYXKHO TIIATEIIBHO MPOBEPUTH, OUUCTUTH OT OCTATKOB ITLIAKa
u Metaia. Ecim w3 meun He yOpaTh METaUIMUECKHH IUIaM, TO MPHU MEPEXO0Jie C BBIMUIABKU
OJTHOM MapKu CTaJId Ha IPYT'YI0 MOKHO HE TOMACTh B HYXKHBIN COCTaB MeTaJlia.

2 9ramn. 3arpys3ka MIUXThI B JyTOBYIO M1€Yb.

KauecTBO 3arpy3ku >IeKTporeyd MIMXTOW CHUIBHO BIMsSIET HAa OyaylIMid COCTaB CTaJH.
B coctaB MeTaimn4eckod MIKUXTHl BXOAMUT CTAJbHOW JIOM, YYT'YH U OTXOJIbl CTalICIIaBHIIBHOTO
npousBojicTBa. Ilepen miaBkoi 00s3aTeNbHO HYKHO TOYHO B3BECUTH IIMXTy. HempaBuibHOe
B3BEIIMBAHHE WJIM CMEIICHHE KOMIIOHEHTOB IIUXTHl CEPhE3HO 3aTPYAHHUT BEICHHE IJIaBKU
Y IpUBOJUT K omubouyHoMmy ananu3. [Ipu BbIOOpe JioMa cielyeT yYUThIBaTh HE TOJBKO €ro
XUMHUYECKHUI COCTaB, HO U JIPYTHe XapaKTePUCTHKHU, TaKHe KaK HACHIITHAs Macca, COOTHOIICHUE
TSDKEJIOTO JIOMA K JIETKOMY U TOPSAZIOK pa3MeIeHHs JIoMa B IEeYH.

3 sram. [InaBieHue MKUXTHI.

Oran MiaaBiIeHUs MPOXOAUT MPU BHICOKOW TeMIlepaType, MOIIHOCTH U HampsbkeHuu nyr. Ho
B Hauaje HYXXHO NPUMEHUTh HU3KOE HANpsDKEHUE, BO M30ekKaHUE M3IyYeHUS Ha CTEHBI MEYH.
DneKTpuuecKue AYTH JJIEKTpoIeud oOpa3yloT B MpPOLECCe IJIABICHHS KOJOIIBI B IIHXTE,
kotopbie Ha 30-40% Oomnble AUAMETPOB SJIEKTPOAA, MOCIE STOTO YK€ MOXKHO MOBBICUTH
HanpspokeHue. Ecnu Obiia mpousBeieHa MpaBHIIbHAS 3arpy3Ka JOMa U IIUXTHI, TO MJIaBKy MOXKHO
BECTHU IPU MOJHON MOIIIHOCTH.

4 sran. OKucCICHHE.

JlaHHBIN dTanm 3aKIIOYaeTCsl B: MOHWKEHUU cojepkaHus (ochopa B TOTOBOW CTalld CBEPX
pa3pelieHHbIX MPEeeioB; HWCKIIOYEHHH (PaKIUOHUPOBAHHBIX Ta30B, OCOOCHHO YIIIEPOT;
HarpeBe MeTayuia 1o npenena riasieHus, npudasus 120-130 °C u moyyaeTcs KUIKUNA METAILT;
MOATOTOBKE BAaHHBI B MOJIXOSIINE YCIOBUS ISl 9TOTO MIpoIiecca.

5 aran. Packuciaenue. BoccTaHOBUTENLHBIN dTAIl.

Ha manHOM »Tame mpoWCXOAUT pacKUCIEHHWE MeTallia, YAAJICHUE CEPbl, KOPPEKTUPOBAHUE
XUMHUYECKOTO  COCTaBa  CTajlM, pETryJIMPOBAHHE TEMIIepaTypbl  BaHHBI, IOJTOTOBKA
YKUJIKOTIOIBMYKHOTO XOPOIIIO PACKUCIEHHOTO IIJIaKa /sl 00padOTKU MeTalljla BO BPEMsI BBITTyCKa
M3 [IeYH B KOBIII.

6 orar. Belyck IaBKH.

Jlnst Toro 9TOOBI BBITYCTHTH IIJIABKY, HYXKHO TOBTOPHO HCIIOJIH30BAaTh PACKHUCIISIFOITYIO
1 o0ecceprBaloIy0 CIOCOOHOCTh Oenoro nuiaka. B Hadanme B KOBII, KOTOPBIM HCIONB3yeTCs
JUTSL Pa3IMBKH CTaJId, OYCHb TUIOTHO 3aJMBAETCS NUIAK, a4 3aT€M CBEPXY HA HETrO BBITYCKAIOT
metainn. [lnaBnenune meramia kxonebnercs B auana3zoHe oT 5 g0 10 MUHYT, 3TO 3aBUCHUT OT
HakyioHa nieud. [1o1 KoHell BBITyCKa MeTajlia CJIMBAIOT OCTATKH IIIJIaKa.

Jlnst Toro 4ToOBI MOCTPOUTH KOHIUENTYIBHYIO MOJEIb, HYKHO PacCMOTPETh BXOJHBIC
rapameTpbl, BIMSIONTME Ha TTPOU3BOACTBO CTAJIM: IIUIAK, OCTATKUA METAIJIa, 3aliPaBOYHbBIE CMECH,
TEIUIOBbIE HArpy3KH, TEIUIOBasl HArpy3ka, COCTOSHHE (DYTEPOBKH IME€UYH, COCTAB METAJUTHYECKOMN
IIUXTHI, BEC IMUXTHI, HACHIITHAsg Macca JioMa, TrabapuUTHOCTH JIOMA, IIOCJIEI0BATEILHOCTh
pa3MeIeHust JJoMa B TIEUYH, COCTOSIHUE JIEKTPOOB, TTPOOJDKATEILHOCTh 3aBAJIKH, UCTIPABHOCTD
M30JISAIIAA, TBUIb, UCIPABHOCTh OXJIAKIAIOMIEH CHUCTEMBI, 3a30pbl, €EMKOCTh TIEYH, MOIIHOCTH
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TparcopMaTopa, COCTaB BHITUIABIISIEMON CTaH, HIEKTPUUECKUN PeXUM, HAMPsHKCHUE Ha JIyTe,
docdop, modaBka KeIE3HOW PyAbl C U3BECThIO, TEMIEpaTypa, akKTUBHOCTh MPOIYBKH, 00bEM
yriaepojaa, HUIaK C BBICOKOH OCHOBHOCTBIO, PACKUCIUTENH, DJIEKTPOIHEPrus, TemIieparypa
BaHHBI, )KUJKOTIOIBUKHBIN PACKUCIICHHBIH 1IJIaK, JETUpYIoLue 100aBKU, BpeMs, Oellblil euHon
nuiak. /lanuple mapameTpsl ObUTM OTHpPABIEHBI HA OICHUBaHHE K dKcrepTraMm. Yucino GpakTopoB
n=34, 4KiCJI0 SKCIEepPTOB M = 5.

Pa3paboTka KoHIENTYyalIbHOW MO/ MPOU3BOJICTBA CTAIU Ipoucxoauia B 11 stamnos

Oran 1. Co3ianue 3KCepTHON KOMUCCHUH.

Oramn 2. CO0p IKCIEPTHOTO MHEHHUS C IIOMOIIIBIO OTpOCa.

Oran 3. CocTaBieHHE CBOJHON MaTpUIbl OLICHOK.

Otan 4. CocTaBlieHUE CBOJTHOM MAaTPHIIbl PAHTOB.

Ortan 5. BeruncieHue cyMMbl paHroB.

Oran 6. Pacnionoxenue GpakTopoB 1O 3HAYMMOCTH.

Ortan 7. Beruucnenue ko3¢ huimenTa KOHKOPAAIIH.

Oran 8. OneHka 3Ha4MMOCTH KO3PGUIIMEHTa KOHKOPIALUH.

Ortan 9. BeruncieHnue nokasaresneii BECOMOCTH PACCMOTPEHHBIX [TapaMETPOB.

Oran 10. BeiOop 3HaYMMBIX apaMeTPOB AJIs OCTPOCHUS KOHIENTYalbHOW MOJEIH.

Oran 11. IlocTpoeHne KOHLIENTYaTbHON MOAEIIH.

Jl1s mocTpoeHre KOHIENTyalbHOM MoAenu Obuio 0ToOpaHo 15 mapameTpoB, BAMSIONIMX HA
IPOM3BOJICTBO CTalM, Y KOTOpPBIX Bec Obur > 0,03. Ilapamerpsr: moGaBka >Kelne3HOH pyIbI
C U3BECThIO, IIIJIAK C BBICOKOM OCHOBHOCTBIO, SJEKTPOIHEPTHs, HANpsHKEHHE Ha JyTe,
AIIEKTPUYECKUI PEXKUM, 00BEM YIJepoJia, MPOJOKUTEILHOCTh 3aBaJIKU, TEIJIOBas Harpyska,
rabapuTHOCTh JIOMa, MOCIEAOBATEIbHOCTh Pa3MEIICHUs JIoMa B MEYM, COCTOSIHUE (DYyTepOBKHU
neuu, TeMIepaTypa, COCTaB BBIIUIABISIEMO cTaiu, Gpocdop, Bpems.

bbu10 M3yueHo U uccie0BaHO MPOU3BOJICTBO CTAIH B JIEKTPOCTANICIIABIIILHOM MeYH.

bbuin paccMOTpeHbl ATanbl IPOU3BOACTBA CTAJIM B IyTOBOM CTaleNIaBUIbHON M€4H, [10CIIe
3TOrO OBLIIA MOCTPOEHA TA0JIUIA C BXOAHBIMH MTapaMeTpaMH, BIHSIOIINE HA BHIIJIABKY CTaJIH.

bruta mpoBeneHa ¥ OopraHu3oBaHa JKCIEPTHAs OLIEHKa Mo Tabiuile ¢ mapaMeTrpamu W Ha
OCHOBAaHMHU OIIEHOK OBbLIM MIPOBEJEHBI pacueThl, Oyiarojapsi KOTOpPbIM Obla MOCTpOEHa
KOHIENTYyalbHasi MOJIeNb. B 1aHHyt0 MoAens ObLIN BKITIOYEHBI 15 mapaMeTpoB u3 34, y KOTOPBIX
Bec Obur > 0,03. JlanHble TapaMmeTpbl SBISIIOTCS CaMbIMH Ba)KHBIMHU, BIMSIIONIUMU Ha
IIPOU3BOJICTBO CTaJIH.

Hayunwtii pykosooumens: O.B. Adhanacvesa, doyenm, x.m.H., Canxm-IlemepOypeckuil opuwill yHUSEpcumenm,
Cankm-Ilemepbype, Poccus
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SYSTEMATIC RESEARCH ON STEEL PRODUCTION

The paper examines the production of steel in an electric steelmaking furnace both at the world level and in
Russia, as well as the development of a conceptual model of steel production. The object of research in this work is
an electric steelmaking furnace. The goal of the work is the development of a conceptual model of steel production.
Within the framework of this study, the main stages of steel production were studied, a conceptual model was built
based on expert assessments and corresponding calculations.

Keywords: electric steelmaking furnace; steel; steel production; arc steelmaking furnace; conceptual model of
steel production; stages of steel melting; technological process of steel melting; input parameters affecting steel
production

The purpose of the research work is to build a conceptual model of steel production.
Tasks of this work:

- study of the design and operation of an electric steelmaking furnace;

- study of the stages of steel production;

- building a conceptual model.
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The object of research in this work is an electric steelmaking furnace.

The subject of the study is the processes occurring in electric steelmaking furnaces.Steel is
the main product of iron metallurgy, which includes an alloy of iron and carbon. Before you get
a steel product, you have to do a lot of laborious operations.

In this paper, the plant "Elektrostal™ in the city of Tyumen was considered. "Elektrostal”
Tyumen — one of the newest types of metallurgical plants, recently. created in Russia. In 2013,
the electric steelmaking shop of the enterprise produced steel for the first time, and officially
began work in 2014. The Italian company Danieli has become a supplier of equipment, and
investments in the project are estimated at 22 billion rubles. This enterprise has two workshops —
electric steelmaking and rolling.

In order to produce steel, several steps must go through.

Stage 1. Preparing the furnace for melting.

Before starting melting, the furnace must be carefully checked, cleaned of slag and metal
residues. If metal sludge is not removed from the furnace, then when switching from smelting
one steel grade to another, one may not get into the desired metal composition.

Stage 2. Loading the charge into the arc furnace.

The quality of loading the electric furnace with the charge strongly affects the future
composition of the steel. The composition of the metal charge includes steel scrap, pig iron and
steelmaking waste. Before melting, it is necessary to accurately weigh the charge. Incorrect
weighing or mixing of charge components will seriously hinder the conduct of the melt and lead
to erroneous analysis. When choosing scrap, one should take into account not only its chemical
composition, but also other characteristics, such as bulk density, the ratio of heavy to light scrap,
and the order in which the scrap is placed in the furnace.

Stage 3. Melting charge.

The melting stage takes place at high temperature, power and arc voltage. But in the
beginning, you need to apply low voltage, in order to avoid radiation to the walls of the furnace.
During the melting process, electric arcs of an electric furnace form wells in the charge, which
are 30-40% larger than the diameters of the electrode, after which it is already possible to
increase the voltage. If the correct loading of scrap and charge has been made, then melting can
be carried out at full power.

Stage 4. Oxidation.

This stage consists in: lowering the phosphorus content in the finished steel in excess of the
permitted limits; exclusion of fractionated gases, especially carbon; heating the metal to the
melting point by adding 120 — 130 ° C and liquid metal is obtained; bath preparation in suitable
conditions for this process.

Stage 5 Deoxidation. Recovery stage.

At this stage, the metal is deoxidized, sulfur is removed, the chemical composition of the
steel is corrected, the temperature of the bath is controlled, and a well-deoxidized liquid slag is
prepared for metal processing during tapping from the furnace into the ladle.

Stage 6 Melt release.

In order to release the melt, it is necessary to reuse the deoxidizing and desulfurizing ability
of white slag. First, slag is poured very tightly into the ladle, which is used for pouring steel, and
then metal is released from above. The melting of the metal ranges from 5 to 10 minutes, it
depends on the inclination of the furnace. At the end of the release of the metal, the remaining
slag is drained.

In order to build a conceptual model, it is necessary to consider the input parameters
affecting the production of steel: slag, metal residues, filling mixtures, thermal loads, thermal
load, the condition of the furnace lining, the composition of the metal charge, the weight of the
charge, the bulk mass of scrap, the overall dimensions of scrap, the sequence of placement of
scrap in the furnace, the state of the electrodes, the duration of filling, serviceability of
insulation, dust, serviceability of the cooling system, gaps, furnace capacity, transformer power,
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composition of the steel being smelted, electrical mode, arc voltage, phosphorus, iron ore
additive with lime, temperature, purge activity, carbon volume, slag with high basicity,
deoxidizers, electricity, bath temperature, liquid-mobile deoxidized slag, alloying additives, time,
white furnace slag. These parameters were sent to experts for evaluation. The number of factors
n=34, the number of experts m=5. The development of the conceptual model of steel production
took place in 11 stages.

Stage 1. Creation of an expert commission.

Stage 2. Collecting expert opinion through a survey.

Stage 3. Drawing up a summary matrix of estimates.

Stage 4. Drawing up a summary matrix of ranks.

Stage 5. Calculation of the sum of ranks.

Stage 6. Location of factors by significance.

Stage 7. Calculation of the coefficient of concordance.

Stage 8. Assessment of the significance of the concordance coefficient.

Stage 9. Calculation of weight indicators of the considered parameters.

Stage 10. Selection of significant parameters for building a conceptual model.

Stage 11. Building a conceptual model.

To build a conceptual model, 15 parameters affecting steel production were selected, whose
weight was > 0.03. Parameters: iron ore additive with lime, slag with high basicity, electric
power, arc voltage, electrical mode, carbon volume, duration of filling, thermal load, scrap
dimensions, sequence of scrap placement in the furnace, condition of the furnace lining,
temperature, composition of the steel being smelted, phosphorus, time.

The production of steel in an electric arc furnace has been studied and researched.

The stages of steel production in an electric arc furnace were considered, after which a table
was built with input parameters that affect steel smelting.

An expert assessment was carried out and organized on a table with parameters, and based
on the assessments, calculations were carried out, thanks to which a conceptual model was built.
This model included 15 out of 34 parameters with a weight >0.03. These parameters are the most
important influencing steel production.

Scientific adviser: O.A. Afanasieva, Associate professor, PhD in Technical Sciences, St. Petersburg Mining University,
St. Petersburg, Russia
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AHAJIN3 JEATEJBHOCTH AO «HHK-XABAPOBCKHI HIT3»

B pabome onpedenenvt npobnemul, ¢ komopuvimu cmankusaemcs npeonpusimue AO « HHK-Xabaposckuti HI13»
6 x00e xozstcmeenol Oesmenvnocmu. IIpoananusuposanvl Kuiouegble NOKA3AMeNU OesimelbHOCIMU OaHHOU
KOMIAHUU, @ MAKHCe NPeONONCeHbL MemoObl N0 YCMPAHEHUIO KPUSUCHBIX CUMYAYUTL ¢ AKYEHMOM HA YUPposu3ayuio
Hedhmenepepabamuléaiowezo cekmopa.

Kniouesvie cnosa: yugposusayus, negpmenepepabomra, downstream,; Unoycmpus 4.0; 6orvuue danmvie

HedrenepepabaThiBaromiuii CEKTOp SIBIASETCS BaXKHBIM CEKTOPOM B PA3BUTHH OTPACICBOU
skoHOMUKH Poccun. JlaHHBIA CEKTOp OXBaThIBAaeT MEpPepabOTKy U TPAHCIOPTUPOBKY
yIIeBOJAOPOAOB. B MHUpe K 4YHCIy OCHOBHBIX JHEPrOMOTPEOISIONIUX CEKTOPOB OTHOCHUTCS
CeKTOp TmepepaboTKku He(PTH, Ha JOJI0 KOTOpOoro mpuxoautcs 4% oT oOIero MHUpPOBOTO
noTpeOIeHus epBUYHOM dHepruu. bonpmmHCTBO HedTenepepadaTeiBatonux 3aBogoB (HII3)
BXOJHUT B COCTaB HEQTAHBIX W He(PTEra3oBBIX KOMIAHHWH: Ha HUX mpuxoautcs 82,6%
nepBuaHON niepepabotku HedTu B Poccuu. B 2018 rony o0veM HedTenepepabOTKH MPEeBHICHIT
287 muH T, Poccust mo 3TOMy MOKa3aTesl0 HaXOJAUTCS HAa TPETbEM MECTE€ B MUPE, OJIHAKO MO
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rnyoune mnepepabotku (83%) Poccus ycrymaer CIHA (95%) u Espome (85-90%) [1].
ITpoGiemamu cexkropa downstream sBISIOTCS HH3Kas TIyOMHa mepepaboTku HedTH,
3aBHCHMOCTh OT HMIIOPTHOTO OOOpYIOBaHHS M KaTalM3aTOPOB, BBICOKAs HYHEPrOEMKOCTb
MPOM3BOJCTBA, HU3KHE TEMIbl BHEAPEHUS HOBBIX TEXHOJOTUH M HEI(P(HEKTUBHOCTD
TEpPUTOPHATBHON  CTPYKTYphl pacmonoxenus HII3. Jlnga pemenus d3tux npodiem
1enecoo0pa3Ho MpeIokuTh nudpoBusammio HedTenepepadaThBAIOIIETO CEKTOPA B paMKax
Wnnyctpun 4.0, xoTopas MO3BOJUT HE TOJBKO ONTHMHU3MPOBATH BECh OM3HEC-TIPOIECC
HedrenepepabarbiBaOIIeld  KOMIAHUM, HO U B 3HAUUTEIBHOM  CTENEHH  YIy4YLIUTh
SKOHOMUYECKYIO A (HEKTUBHOCTD €€ AeSTEIbHOCTH.

Lenpto maHHOrO HCCIenoBaHus sBisercsa aHanu3 coctosHus AO «HHK-Xabaposckuit
HII3», a Taxxke mpenioxkeHue MepcrneKTUBHBIX METOJIOB 10 PEIICHUI0 KPU3UCHBIX CUTYallui Ha
mpousBoJicTBE. bbul mocTaBieH psa 3agad: MpOAaHAIU3UPOBATH PE3YJbTaThl JAEATEIbHOCTU
AO «HHK-Xab6aposckuiit HI13»; npeayioxxuTs HuGpOBbIe peICHHs 0 YCTPAHSHUIO KPU3UCHBIX
CUTYyalUM.

MeTopl HCCeI0BaHUS 3aKJIIOYAIOTCSA B CIAEAYIOLIEM: aHAIU3 OyXraiaTepcKoil OTYETHOCTH,
ayTUTOPCKOTO 3aKIIFOUEHUsT W MPOU3BOJACTBEHHBIX MomHocTed AQO «HHK-XabapoBckuii
HII3» [2]. Ananu3 nuTepaTypHBIX HCTOYHHUKOB 1O MU(PPOBU3ANNU HedTernepepadaThIBaIONIIETO
CEKTOpa IPOBEIEH Ha OCHOBE 6a3 maHHbIX Scopus, Elibrary.

Pesynbratel mokazanu, uyto AO «HHK-Xabaposckuii HII3» pacnonaraer BbICOKMMHU
MIPOU3BOICTBEHHBIMH MOIIHOCTSIMH, HAaIlpUMEp LeX TIIyOoKoil mepepaboTku He()TH, B KOTOPOM
ocylIecTBisieTcsl THAPOKpeKuHT. OCHOBHAs 3a/1aya THAPOKPEKUHTa — cleiarh (pakiuu mocie
MEepBUYHON TieperoHkn HedTH Oonee KadyecTBEHHbIMH. HecMoTps Ha o0ecrneueHHOCTh
IIPOM3BOJICTBEHHBIMU MOLIHOCTSIMH, HAOIIOAAETCSA TEHIECHIUS NIPOCTOSI 000PYAOBaHMUSI, a TaKkKe
HECBOEBPEMEHHOE TEXHUUECKOoe o0cmyxuBaHue [3].

OaHuM U3 METOJOB YJIy4llIeHHS (PUHAHCOBO-XO3SWCTBEHHOU NEATEIbHOCTh MPEINPUSITUIM
SBIISICTCS HCIIOJIb30BAaHME IHM(POBBIX pelIeHU B 00JaCTH aHAIUTUKU OOJBIIUX JaHHBIX,
OpUEHTHPOBAaHHbIE HAa CHUKEHME OINEpPAllMOHHBIX 3aTpar. B HedrenepepabaTbiBaroieM ceKTOpe
OonblIMe JaHHBIE CIIY)KaT WHCTPYMEHTOM JUIl OLEHKH 3Hepro3(dekTuBHOCTH, BpeMEHU
MIPOCTOEB, CHMKEHHS 3aTpPAaT Ha TEXHUYECKOE OOCITYKMBAaHHWE U PEMOHT C HCIIOJIb30BAHHEM
Pa3IMYHbIX MOJIENEH U METOJ0B aHAIUTUKHU. B KauecTBe MPPOBOro perieHus Mbl MpeagaraeM
UCIIOJIb30BaTh MOJEINb 3Heprerudeckoro a”anmsza DEA. JlaHHas Mozenb MO3BOJSET OLIEHUTH
3¢ (HEeKTUBHOCTh HCIOJIb30BAHUS 3JIEKTPOSHEPIrUU W TOIUIMBA JUISl MPOM3BOJCTBA MPOIYKTOB
HerenepepaboTku. Takum 00pa3oM, MPEITIOKEHHBIM METOJI MO3BOJIUT YCOBEPIIECHCTBOBATH
IIPOU3BOJICTBEHHBI TIPOLIECC, a CJENOBATENIbHO, YIYYIIUTh COCTOSIHHE JAESITEIbHOCTU
AO «HHK-Xa6aposckuii HII3». [lanbHeiiee uccnenoBanue OyaeT HaNpaBiIeHO Ha JETalbHOE
000CHOBaHHE BBISBIEHHBIX 3()()EKTOB OT NMpUMEHEHHsS] HU(GPOBBIX PELICHUH B J1E€ATEIbHOCTH
OpraHu3aLui.
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ANALYSIS OF THE ACTIVITIES OF JSC "NOC-KHABAROVSK REFINERY™"

The paper identifies the problems faced by the enterprise JSC "NNK-Khabarovsk Oil Refinery" in the course of
economic activity. The key performance indicators of this company are analyzed, as well as methods for eliminating
crisis situations with an emphasis on the digitalization of the oil refining sector are proposed.

Keywords: digitalization; oil refining; downstream; Industry 4.0; big data

The oil refining sector is an important sector in the development of the industrial economy of
Russia. This sector covers the processing and transportation of hydrocarbons. In the world, the
main energy-consuming sectors include the oil refining sector, which accounts for 4% of the total
global primary energy consumption. The majority of oil refineries (refineries) are part of oil and
gas companies, they account for 82.6% of primary oil refining in Russia. In 2018, the volume of oil
refining exceeded 287 million tons, Russia is in third place in the world in this indicator, but in
terms of processing depth (83%), Russia is inferior to the USA (95%) and Europe (85-90%) [1].
The problems of the downstream sector are the low depth of oil refining, dependence on imported
equipment and catalysts, high energy intensity of production, low rates of introduction of new
technologies and inefficiency of the territorial structure of the location of refineries. To solve these
problems, it is advisable to propose digitalization of the oil refining sector within the framework of
Industry 4.0, which will not only optimize the entire business process of an oil refining company,
but also significantly improve the economic efficiency of its activities.

The purpose of this study is to analyze the state of JSC "NOC-Khabarovsk Refinery", as
well as to propose promising methods for solving crisis situations in production. A number of
tasks were set: to analyze the results of the activities of JSC "NOC-Khabarovsk Refinery"; to
offer digital solutions to eliminate crisis situations.

The research methods are as follows: analysis of accounting statements, audit report and
production capacities of JSC "NOC-Khabarovsk Refinery" [2]. The analysis of literature sources
on digitalization of the oil refining sector was carried out on the basis of Scopus, Elibrary
databases.

The results showed that JSC "NOC-Khabarovsk Refinery” has high production capacities,
for example, a deep oil refining workshop in which hydrocracking is carried out. The main task
of hydrocracking is to make the fractions after the primary distillation of oil more qualitative.
Despite the availability of production facilities, there is a tendency of equipment downtime, as
well as untimely maintenance [3].

One of the methods of improving the financial and economic activities of enterprises is the use
of digital solutions in the field of big data analytics, focused on reducing operating costs. In the oil
refining sector, big data serves as a tool for assessing energy efficiency, downtime, and reducing
maintenance and repair costs using various models and analytics methods. As a digital solution, we
propose to use the DEA energy analysis model. This model allows us to evaluate the efficiency of
using electricity and fuel for the production of refined petroleum products. Thus, the proposed
method will allow to improve the production process, and consequently, to improve the state of
activity of JSC "NOC-Khabarovsk Refinery”. Further research will be aimed at a detailed
justification of the identified effects of the use of digital solutions in the activities of organizations.
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TEXHUKO-9KOHOMMUYECKHWIA AHAJIN3 COBPEMEHHBIX TEXHOJIOT M
N METOJ0OB JOBbIYH JINTUA

B pabome paccmompenvr mpaduyuonnvie u UHHOBAYUOHHBIE COCODBL O0OBLIYY TUMUS U3 SUOPOMUHEPATLHOO
coipva. [Ipoananusuposanvl obwue npobremvi MeXHONO2UL, KOMOpble MOSYH NOGIUAMb HA IPHeKmusHocmy
HNPOMBIUAEHHO20 NPUMEHEHUSL MemO0008. [Ipedcmasieno mexHuKo-9KOHOMUYECKoe CpagHenue nokazameineti 000uiyu
JUMUSL U3 SUOPOMUHEPATLHOO CIPbS U MPAOUYUOHHBIMU CHOCOOAMU.

Knrouegvie cnosa: numuil; pacconvl; 2UOPOMUHEPATLHOE CbIPbE; MEXHONI02UU 000bIUL; 000bIYA pecypcos

B nepuon 2020-2021 ronoB HaOmoaalICs pe3KUd CIIPOC HA JIMTHEBOE ChIPhE, MOTPEOHOCTH
B MeTayie yBennuwiack Ha 30%, 4yTo mpuBEIo K pocTy prlHOUHBIX 1IeH Ha 300%. B cBs3u ¢ uem
aKTyalu3upoBasiachk MmpobiemMa TOBBIIICHUS S(H(HEKTUBHOCTH TEXHOJOTUN TOOBIYM JIUTHS,
BBISIBJICHHSI HOBBIX METOJIOB U CIOCOOOB JOOBIYM C YYETOM COBPEMEHHBIX 3KOJOTHYECKHX
TpeboBanuii. OKHMIAeTCs, YTO B MPEACTOSINNE IECATHIICTUS CIPOC HA JUTHA 3HAYUTEIHHO
BO3pACTET, TJIABHBIM 00pa3oM Omarojapsi CIpocy Ha aKKyMYJISATOPbl M HMX HCIOJIb30BaHHUIO
B anekTpoMoOmsix. C  yderoM pacTyliero cmpoca Ha JIMTHH, HaIWYUE SKOHOMHYECKU
3¢ (HEeKTUBHBIX TEXHOJIOTHH JOOBIYM MOXKET CTaTh BaXXHBIM (PAKTOPOM Pa3BUTHUS TPAHCHIOPTHBIX,
JHEPreTHYECKUX M BBICOKOTEXHOJIOTMYHBIX OTpaciieil cTpaHbl B OyaymieM. YBeIHUeHUE
MaciiTaba HCMOJIb30BAaHUS METalla B PA3UYHBIX OTPACISAX B KOHTEKCTE HU3KOYTIEPOIHOMN
HSKOHOMMKH 3HAYUTEILHO MOBBIIIAET BAXKHOCTH JIUTHUS. B MaHHOW cTaThe MpeAcTaBlieH TeXHUKO-
SKOHOMUYECKUM aHaJIU3 METOJIOB JOOBIYM JIMTHS W3 PaccoioB, B BHIY HUX IIHPOKOH
pacnpoCTpaHEHHOCTHU Ha IJIaHETE.

Lenbto maHHON pabOTHI SIBISIETCA KPaTKUK 0030p COBPEMEHHBIX TEXHOJOTHUN MO 100bIue
mutus. s 5TOro MOCTaBlIeHBI CIENYIOIIME 3aaud: OMHUCAHWE OCHOBHBIE CIIOCOOBI TOOBIYH
MeTajula, BKJIOYas PACCMOTPEHHE CaMbIX COBPEMEHHBIX TEXHOJOTHMH C BBISIBICHHBIMU
HEJOCTaTKaMH; aHalu3 OO0MMX MpoOJeM TEXHOJOTH, KOTOpPble MOTYT MOBIHITH Ha
3(PEeKTUBHOCTh TPOMBIIUICHHOTO TPUMEHEHHS METOJOB; CpaBHEHHE U CHCTEMaTH3aIlus
MOJTy4eHHOW MHGOPMAIIUH JIJI1 BO3MOXKHOCTH TPOBEICHUS aHAK3a.

MeTonamMu UCCleIOBaHUS SIBIJIMCH aHAIHM3 JUTEPATYPHBIX HCTOYHUKOB M CHCTEMaTH3aIlUs
MOJIYYeHHOW WH(pOpPMAIMK [ BBISBICHHUS JIOCTOMHCTB W HEAOCTAaTKOB TPAAHIIMOHHBIX
Y MHHOBAIIMOHHBIX CIIOCOO0B JOOBIYH JIUTHS.

B paGote paccMOTpeHBI TPaaWIIMOHHBIE W HWHHOBAIMOHHBIE CIIOCOOBI JOOBIYHM JHUTHUS U3
THIPOMHHEPATBHOTO CBIPhS M MPOAHATU3UPOBAHBI MPOOIEMBbI TEXHOJIOTHI U METOJOB JTOOBIUH,
B TOM 4YHUCJE, THOPUIHBIX, MEMOPAHHBIX, AIEKTPOXUMUUYECKHUX, IKCTPAKIIUU PACTBOPHUTEIIEM,
BBITIAPUBAHUEM, HOHHOTO OOMEHA U COPOIIMH, OTPEICIISIIONTUX IKOHOMHUECKYIO A (PEKTUBHOCTH
UX TPOMBIIUIEHHOTO OCBOeHUs. [IpencraBieHo cpaBHEHNE TEXHOJIOTMUECKUX U SKOJIOTUYECKUX
MoKa3zaTee MOOBIYM JIMTHUSA U3 THAPOMUHEPAIHHOTO CHIPhS M TPATUIIMOHHBIMH CITIOCOOAMH.
B pesynpraTe uccnenoBaHusi ObUIO BBISBJICHO, YTO TPATUIIMOHHBIA METOJ BBHINIAPUBAHUS HE
CMOXET TMOKPBITh PACTYIIUE MOTPEOHOCTH B JHTHUU, MOITOMY HEOOXOTUMO PA3BUTHUE HOBBIX
3¢ PeKTUBHBIX METOIOB 100BIYM MeTasuia. [IpobieMa cnaboii H3y4eHHOCTH TEXHOJIOTHI T00BIYN
SIBJISIETCSl HE €TMHCTBEHHBIM HEJOCTATKOM HUX MPUMEHEHHS, TaK K€ CIeNYeT OTMETUTh HATNINE
AKOJIOTHYECKUX MPOOIEM, BBUAY HEOOXOJUMOCTH YTHUIIH3AIUH BPETHBIX OTXOI0B MPOU3BO/ICTBRA,
1 (pMHAHCOBBIX OTPAaHUYCHUMN, CBS3aHHBIX C BBICOKOW KAIHUTATOEMKOCTHIO MPOEKTOB IOOBIYU
JUTHUS U3 TUAPOMHUHEPATHEHOTO CHIPhS U IPYTUMHU METO/IaMH.

Hayunotit pykosooumens. O.A.Mapununa, odoyenm ragpedpvr 20uy, k.o.n., Canxm-Ilemepbypeckuii I opHulii
yuueepcumem, Canxkm-Ilemepype, Poccus
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TECHNICAL AND ECONOMIC ANALYSIS OF MODERN TECHNOLOGIES
AND METHODS OF LITHIUM PRODUCTION

The work discusses traditional and innovative methods of lithium extraction from hydromineral raw materials.
The general problems of technologies that can affect the effectiveness of industrial application of methods are
analyzed. Technical and economic comparison of lithium extraction indicators from hydromineral raw materials
and traditional methods is been presented.

Keywords: lithium; brines; hydromineral raw materials; mining technologies; resources extraction

In the period 2020-2021, there was a sharp demand for lithium raw materials, the need for
metal increased by 30%, which led to an increase in market prices by 300%. In this regard, the
problem of increasing the efficiency of lithium extraction technologies, identifying new methods
and methods of production, taking into account modern environmental requirements, has
updated. The demand for lithium is expected to increase significantly in the coming decades,
mainly due to the demand for batteries and their use in electric vehicles. Given the growing
demand for lithium, the availability of cost-effective mining technologies could be an important
factor in the development of the country's transport, energy and high-tech industries in the future.
Increasing the scale of metal use across industries in the context of a low-carbon economy
greatly increases the importance of lithium. This article presents a feasibility study of lithium
extraction methods from brines, due to their wide prevalence on the planet.

The purpose of this work is to provide a brief overview of current lithium extraction
technologies. To do this, the following tasks are set: description of the main methods of metal
extraction, including consideration of the most modern technologies with identified
shortcomings; analysis of common technology problems that may affect the effectiveness of
industrial application of methods; comparison and systematization of the obtained information to
enable analysis.

The research methods were the analysis of literary sources and the systematization of the
information received to identify the advantages and disadvantages of traditional and innovative
methods of lithium extraction.

The work considers traditional and innovative methods of lithium extraction from
hydromineral raw materials and analyzes the problems of mining technologies and methods,
including hybrid, membrane, electrochemical, solvent extraction, evaporation, ion exchange and
sorption, which determine the economic efficiency of their industrial development. Comparison
of technological and environmental indicators of lithium extraction from hydromineral raw
materials and traditional methods is presented. Because of the study, it was been revealed that
the traditional evaporation method would not be able to cover the growing needs for lithium, so
the development of new effective methods of metal extraction is necessary. The problem of poor
knowledge of production technologies is not the only drawback of their use, it should also is ben
noted that there are environmental problems due to the need to dispose of harmful production
waste, and financial restrictions associated with the high capital intensity of lithium production
projects from hydromineral raw materials and other methods.

Research supervisor: O.A. Marinina, Associate Professor, Ph.D., St. Petersburg Mining University, St. Petersburg,
Russia
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TEXHUKO-OKOHOMMNYECKOE OBOCHOBAHMUE PAZPABOTKHU TEXHOJIOI'MH
ITAB-IIOJIMMEPHOI'O 3ABOJJTHEHU A

B pabome npoananusuposana eaxcnocmv npumeHenus Memooog yeenuuenus negpmeomoauu (MYH) npu
paspabomke mecmopoxcoeHutl, a makdxice 000cHosana akmyanrvHocms npumenenusi ACII-mexnonoeuu (Anuonnoe
IIAB/Cooa/llonumep) 8 omeyecmeennol HepmaAHOU npombiuLieHHocmu. H3103censbl pe3yibmamyl UCCie008aHUA
HayuHvIX npobiem 8 obaacmu paspadbomku mexuonocuu I[IAB-nonumeprozo 3a800uenus (IIAB — nosepxnocmmuo-
akmueroe eeujecmeo). Bviasnenvl 0CHOGHbIE 02pAHUYeHUs NPU BHEOPEHUU MEXHOA0UU 8 NPAKMUKY POCCUUCKUX
Heghmeoobvisaowux komnanui. Chopmynuposansl nepcnekmusHvle nPeonodCceHus no peueHuio Cyuecmeyiouux
npoobuem.

Kniouesvie cnoga: memoowvi ysenmuuenus Hegpmeomoauu, IIAB-nonumepnoe 3a800Henue; MeXHUKO-
IKOHOMUYECKOe 0D0CHO8aHe; penmabenvHas paspabomra ucmowénnvix mecmoposicoenuii; ACIl-mexnonoeus

B nacrosimee BpeMst 0JJHOIl U3 OCHOBHBIX MPOOJIEM B OT€YECTBEHHON HedTeno0bIBaromien
oTpaciii sBIsieTCS HHU3Kas A(P(EKTHBHOCTh HMCIOIH30BAHUS MHHEPATBHO-CHIPHEBOUM 0asbl. 3a
nocneanue 10 net no6srua B 3anannoit Cubupu cokparuiach Ha 10%, mpuunHON TOMY SBISETCS
HUCTOMIEHHOCTh MECTOPOXKJICHUM, YTO TIOCTENEHHO TMPHUBOJUT K OOBOJHEHHUIO CKBAKUH
U CHIKeHUI0 00BEMOB 100b1uM [1]. [TAB-nonmumepnoe 3aBonnenue, nnaue ACII-TexHomoTHs
(Aunonnoe IIAB/Cona/llonumep — aunrn. ASP), mnpeacraBnser coOOi MEepCHEKTUBHYIO
TEXHOJIOTHIO TIOBBIIICHUS HEPTEOTHAa4M, CIOCOOHYIO TPOIUTH CPOK  OIKCIUTyaTalluu
MecTopoxkaeHuit 3anaaHoit Cubupu u noBeIcUTh 3G (HEKTUBHOCTH HEAPOTOIb30BaHUsA. COriacHO
OTUéTy Hayuno-ananutuueckoro LEHTpa palloOHAIBLHOTO HEJIPOIIOIH30BAHUS
nM. B.W. lllnunbmana, npumeHenue ACII-texHonorun B XaHThI-MaHCHIICKOM aBTOHOMHOM
okpyre-lOrpe mo3BOIUT JOMOJHUTEIBHO TOOBITH 2,4 MIIPA. TOHH He(DTH B TCUSHUE OJIMKANIIINX
15 ner, 4TO CBUIIETENBCTBYET O BAXKHOCTH BHEAPEHUS TEXHOJOTHUH B OTE€UECTBEHHYIO HE(DTAHYIO
IIPOMBIIIJIEHHOCTh U aKTyallbHOCTH TeMbl HccienoBanus [3]. B Poccuiickoit @enepauuu Ha
JAHHBII MOMEHT MPOEKTHI IO MPUMEHEHUIO TEXHOJIOTUH CYIIECTBYIOT B CTA/IUH NMPOMBIIIJIEHHBIX
WCIIBITAHUHN, TaK KaKMX KOMMEPYECKOE MPUMEHEHHE OTPAHMYEHO MO HEKOTOPHIM MpPUYHUHAM,
OCHOBHasi M3 KOTOpPbIX — OTCYTCTBHE HEJOPOTMX M BbICOKOKaduecTBeHHbIX [IAB [2]. s
MPOMBIIIJICHHBIX HCTBITAHUNA XUMHUYECKHE peareHThl ObUIM 3aKyIUIEHBl Y 3apyOekHOU
KOMIIaHUH, UX MPUMEHEHHE CMOCOOCTBOBAIO TEXHOJOTHYECKOMY YCIEXY, OJHAKO >KeTaeMbIi
SKOHOMUYECKUM 2P DeKT JocTUTHYT He OblI [2]. Takxke npoekT npuMeHnenust Texuojoruu [1AB-
MOJIMMEPHOTO 3aBOJHEHMSI SKOHOMHMYECKH HEIeNecoo0pa3eH u3-3a OTCYTCTBUS JIbTOTHOU
CUCTEMBI HayiorooOyoxenus B P®. B kadecTBe HSKOHOMHUYECKOTO OTPAaHUYEHUS MOXKET
paccMaTpuBaThCS TaKkKe HE0OXOIUMOCTh OTKAUKH BOBI, UTO TPEOYEeT KAMUTATbHBIX BIOKEHUN
B CO3JIaHUE UHPPACTPYKTYPHI IS pa3eiaeHUs KUIKOCTH U OUUCTKU JOOBITOM BOJIBI.

Kpome Toro, B kauecTBe TEXHOIOTHYECKOTO OrpaHuueHus npuMmenenns [1AB-nonumepHoro
3aBOJIHEHUS MOXHO OTMETHTH COJIEBBIE OTJIOKEHHMs, KOTOpPbIE MOTYT OOpPa30BBIBATHCS
B pe3y/ibTaTe XUMHUYECKHUX peaklUMid Mocie 3aKkadykd B IUIACT IMIEJIOYHOrO pacTBOpa, 4YTO
MPUBOJIUT K YAaCThIM COOSIM MPHU dKCILTyaTalluu JOOBIBAIOIINX CKBaKUH U 3aKyNopke Iuiacra [4].
Takke, BbICOKas KOHUEHTpalus WIEJIOYM 3HAYUTEIBHO CHUXKAET BA3KOCTh IOJMMEPOB,
B pe3yibTaTe 4ero i JOCTHKEHUSI HEOOXOIUMOM BS3KOCTH MOXKET MOTpeOOBaThCs OoJibliee
KOJIMYECTBO MOJIUMEPA.

[lenpr0 TaHHOTO WCCIIETOBAHUS SIBJISIETCS BHISIBJIICHHE CYIIECTBYIOMINX MPOOETIOB B HAYYHBIX
3HAHUAX O TEXHUKO-DKOHOMHUYECKOM OO0OOCHOBaHHMH pa3paboTku TexHomoruu I[IAB-
MOJIMMEPHOTO 3aBOAHEHUS. B KadecTBe 3amad MccienoBaHUs OBUTM TOCTABIICHBI CIIEIYIOIIUE:
aHaM3 OOIIEMHUPOBBIX HAYYHBIX JOCTH)KCHHN 10 TeMe HCCIEAOBaHUS, BBIABICHUE
CYIIECTBYIOINX HEPEHMIEHHBIX MPoOeM B o0macTu pa3padoTku TexHonoruu [1AB-nonumepHoro
3aBOJHEHUS; (HOPMHUPOBAHHME TEPCHEKTUBHBIX MPEATOKEHUNH ISl PEIIeHHs] BBISIBICHHBIX
Hay4YHBIX IPOOIIEM.
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HccnenoBanue OCyIIECTBISIIOCH NTYTEM aHAIM3a HAYYHBIX CTAaTed IO TEME MCCIEAO0BaHUS,
HaXOJSIIUXCS B MEXIYHapoAHOW 0aze HAy4YHOro IUTHUPOBAHUS SCOPUS M OMbITa MPUMEHEHUs
ACII-TexHOIOTUH B pa3HBIX CTPAHAX MHUpA.

MeTonamu uccienoBaHusl SBISUINCH: BTOPUYHOE HCCIIEeI0BaHUE MCTOYHUKOB HMH(OpManuu
0 TeMe UCCIIe0BaHUs;, 00001IeHre U Kinaccudukamys nHGOpMaIiK; METOT AaHATOTHA.

B pesynbTate uccrienoBanusi ObUIM BBIPAOOTaHbI CIENYIOIIME MPEUIOKEHHS M0 PEIICHUI0
Hay4HbIX npoOsiem: juis BHeapeHus texHonmoruu ACII 3aBogHeHUs B NMPaKTHKY POCCHUHCKUX
He(Tera3oBbIX KOMIIAHUM HEOOXOJMMO JIOKaIM30BaTh mpou3BoAcTBO I[IAB coBmecTHO
C MHIYCTPUAIBHBIM MapTHEpPOM. Pemienne mpoOaemMsl JIbrOTHOTO HAJIOr000I0KEHUS! BO3MOXKHO
npu ycinoBuu cHkeHus ctaBku HJ{IIW Ha Hed1h, 10OBIBaEMOM € HCIIOIB30BAHUEM TEXHOJIOTUU
[TAB-nionmuMepHOTo 3aBOAHEHHS 32 CYET HANOTOBOroO BhiueTa. Co3aHue BBICOKO3((PEKTUBHOTO
OUMCTHOTO  00OpyAOBaHHA, pa3padOTKa HEAOPOTHMX IMO3BOJUT  YMEHBIIUTH  3aTPaThbl
U TPYIOEMKOCTh MpPOIECCOB 3aBOMHEHMA. /I pemieHuss mpoOJIeMbl COJIEBBIX OTIOXKEHUH
npemyiaraeTcs npuMeHeHue Oecmienouynoro 3aBoaHeHHs (AIl — Anwmonnoe I[TAB/ITonumep)
c yBenuueHueM KoHueHTpauuu [IAB [5]. [laHHoe mpemiokeHne MOXKeT OOYCIOBUTH
yIOpOkKaHUE TEXHOJIOTUH, OHAKO, [0 HAIllEMy MHEHUIO,TaKOe yI0pOKaHue OYJeT COTOCTaBUMO
CO CTOMMOCTBIO MEPOIPHUATHH MO YCTPAHEHHIO NOCJIEACTBAM OT 3aKauky wIenoud. Takxke,
aNbTepHATHUBHBIM BapUAaHTOM SIBIISIETCS HCIIOJIb30BAHME MEHEe arpecCHBHON IIeouw,
XUMHYECKHX CPEACTB (IeIMYIIbraTophl, (II0aKyIsSHTHI) Uit 00paboTKH JOOBIBaeMOTo (IItona.
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FEASIBILITY STUDY OF THE DEVELOPMENT OF SURFACTANT POLYMER
FLOODING TECHNOLOGY

The paper analyzes the importance of the use of EOR in the development of deposits, and also substantiates the
relevance of the use of ASP technology in the domestic oil industry. The results of the research of scientific problems
in the field of the development of surfactant-polymer flooding technology are presented. The main limitations in the
implementation of technology in the practice of Russian oil companies have been identified. Promising proposals for
solving existing problems are formulated.

Keywords: methods of increasing oil recovery; surfactant-polymer flooding; feasibility study; cost-effective
development of depleted deposits; ASP technology

Currently, one of the main problems in the domestic oil industry is the low efficiency of using
the mineral resource base. Over the past 10 years, production in Western Siberia has decreased by
10%, the reason for this is the depletion of deposits, which gradually leads to flooding of wells and
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a decrease in production volumes [1]. Surfactant-polymer flooding, otherwise ASP-technology
(Anionic surfactant /Soda/Polymer — Eng. ASP), is a promising technology for enhanced oil
recovery, capable of extending the life of the fields of Western Siberia and increasing the
efficiency of subsurface use. According to the report of the V.I. Shpilman Scientific and Analytical
Center for Rational Subsoil Use, the use of ASP technology in the Khanty-Mansiysk Autonomous
Okrug-Yugra will allow additional production of 2.4 billion tons of oil over the next 15 years,
which indicates the importance of introducing the technology into the domestic oil industry and the
relevance of the research topic [3]. In the Russian Federation, at the moment, projects on the use of
technology exist at the stage of industrial testing, so commercial use is limited for some reasons,
the main of which is the lack of inexpensive and high—quality surfactants [2]. For industrial tests,
chemical reagents were purchased from a foreign company, their use contributed to technological
success, but the desired economic effect was not achieved [2]. Also, the project of applying
surfactant-polymer flooding technology is economically impractical due to the lack of a
preferential tax system in the Russian Federation. As an economic limitation, the need for pumping
water can also be considered, which requires capital investments in the creation of infrastructure
for liquid separation and purification of extracted water.

In addition, as a technological limitation of the use of surfactant-polymer flooding, salt
deposits can be noted, which can form as a result of chemical reactions after injection of an
alkaline solution into the formation, which leads to frequent failures during the operation of
producing wells and blockage of the formation [4]. Also, a high concentration of alkali
significantly reduces the viscosity of polymers, as a result of which a larger amount of polymer
may be required to achieve the required viscosity.

The purpose of this study is to identify existing gaps in scientific knowledge about the
feasibility study of the development of surfactant polymer flooding technology. The objectives
of the study were the following: analysis of global scientific achievements on the subject of the
study; identification of existing unresolved problems in the development of surfactant-polymer
flooding technology; formation of promising proposals to solve the identified scientific
problems.

The research was carried out by analyzing scientific articles on the topic of the study, which
are in the international database of scientific citation Scopus and the experience of using TSA
technology in different countries of the world.

The research methods were: secondary research of information sources on the research
topic; generalization and classification of information; the method of analogies.

As a result of the research, the following proposals were developed to solve scientific
problems: in order to introduce the TSA flooding technology into the practice of Russian oil and
gas companies, it is necessary to localize the production of surfactants together with an industrial
partner. The solution to the problem of preferential taxation is possible provided that the MET
rate for oil extracted using surfactant polymer flooding technology is reduced due to tax
deduction. The creation of highly efficient cleaning equipment, the development of inexpensive
ones will reduce the costs and complexity of flooding processes. To solve the problem of salt
deposits, the use of alkali— free flooding (AP — Anionic surfactant) is proposed/Polymer) with an
increase in the concentration of surfactants [5]. This proposal may lead to an increase in the cost
of technology, however, in our opinion, such an increase in price will be comparable to the cost
of measures to eliminate the consequences of the injection of alkali. Also, an alternative option is
to use less aggressive alkali, chemicals (demulsifiers, floaculants) to process the extracted fluid.
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AHAJIN3 TEXHUKO-3KOHOMHUYECKOM Y®PEKTUBHOCTH
TPAHCIIOPTUPOBKHU U XPAHEHUA COKUKEHHOI'O IPUPOJTHOI'O I'A3A

B uccnedosanuu paccmompenvi cnocobvr mpancnopmuposku CIII kpuozennvimu mpybonposooamu,
npugeoeHa OyenKa IKOHOMUYECKOU OIpghekmusnocmu 6apuanmos mpyoonpogooHo20 mpauncnopma 2asd
u mpancnopma CIII"' ¢ nomowwio Mopcko2o mpanchopma. Bwinoninen cpagHumenbHblll MexHuKo-3KOHOMUYECKUL
ananus eapuanma Oynxeposku mawnkepa CIII. [Ipoananusupogan npuHyuUnUAIbHO Hoswill cnocob xpanenus CIIT
npu noMowu no08o0Ho20 pesepsyapa. Ilpusedenvl pacuemor mapupymos 0aa mHo2onepuoonvix nocmagox CIII na
npumepe Hnoonesuu. Paccmompen puinok skcnopma u umnopma éedywux CIII cmpan, ¢ yuemom cyujecmeyroumux
u 6yoywux mezanpoexmos no npoussoocmsy CIII.

Knrwouegvie cnosa: coicudicennvlii NPUpOOHbIIL 2a3; 2A306d51 OMPACb, CUCIEMbl MPAHCHOPMA; MEXHOI02UU
XpaneHust, IKCNopm pecypcos

B mpouecce €a0XKHOr0 M JAOCTaTOYHO 3aTPATHOTO OXJIAKIEHUS U CKUKEHUS MPUPOJHOTO
raza npuOIU3UTENBHO A0 Temmeparypsl B -168°C, momydaeTcss XUIKOCTb, HMEHYeMas
CKKeHHBIM TpupoaAHbIM razoM (CII). CtouT oTMeTuTh Hanbonee BaXKHOE KaueCTBO JTAHHOTO
IPOJIYKTa, KOTOPOE JeNIaeT NaHHBIKA BU YTIEBOJOPOJa HanOOJee aKTyalbHbIM U SKOHOMHYECKH
BBITOJTHBIM, 3TO — CIIOCOOHOCTH cxkatusi meraHa B 600 pa3. /laHHO# CcBOMCTBO NpPHUBOAMT
K 3HAUUTEIbHOMY COKpAIICHUIO TPAaHCHOPTHBIX M3JIEpKeK Ha mepeBo3Ky W xpaneHue CIII.
CoOOTBETCTBEHHO BBIIICONUCAHHBII BapUaHT YHEPreTUUYECKOro TOIUIMBA MMEET 11eJIeco00pa3Ho
TPaHCIIOPTUPOBATh NMPH MOMOIIM MOPCKOIO BHJA TPAHCHOPTa, ¢ MPUMEHEHHWEM CIEIHalIbHBIX
TeXHoJorui. JlaHHBIM BUA ra3a o0MagaeT TaKkkKe CIeIyIIIUMHU MTtocaMu: cymectBeHHbIi KIT1/1;
MOHWKEHHBIM MPOLIEHT BBIOPOCOB TMPU TPAHCIOPTUPOBKE, XPAaHEHUM U HCIHOJIb30BaHUU;
BBICOKAs, B CPaBHEHUM C JIPYI'MMM BHMJaMHU TOIUIMBA, YJEJIbHas TEIUIOTA CTOPaHUs; HU3KUE
3aTpaThl Ha TPAHCIOPTHUPOBKY(OJHAKO TOJIBKO Ha OoJibIIM€ JuCTaHIuM). B cpaBHeHUH
C TPaJIMIIMOHHBIMU UCTOYHUKAMU SHEPIMU, TAKUMH KakK, He()Th U yrojb, IO BBIIIEONHUCAHHBIM
napaMerpaM, JaHHBIH BHJ TOIUIMBA sBisieTcd HaunOonee >3(PQPEKTUBHBIM U aAKTYyaJIbHBIM
B Ompkaiiiieil mepcreKkTrBe.

[lenbto naHHON pabOTHI SABJISIETCS KPaTKUi 0030p MOTEHIMAIBHO MPUBJIEKATENIbHBIX CUCTEM
U TEXHOJIOTHH B 00JacTH TPaHCHOPTa U XpaHEHMs CXKMXKEHHOTO MpHpoJHOro rasza. s storo
MOCTaBJIEHBI cienytomue 3anadyn: pazouska CIII oTpaciu Ha COCTaBIAIOIMNE TEXHOIOTUUECKON
LEMOYKH, H3yYeHHE HOBEHIIMX TEXHOJIOTMI B paHee pa30OUTHIX LEMOYKaX, BBIABICHHE
HEPELIEHHBIX MPOOJIEM B COOTBETCTBUH C TEKYIIUMHU JOCTUKEHUSIMHU, MTPEATI0KEHUE BO3MOKHBIX
nyTeil pereHus JaHHbIX TpoOIeM.

Jns npoBeneHHs HCCIeAOBaHUSA OBbUIM HCIOJIB30BAHBI CIEAYIOIIME METOMbI: aHAJIU3,
UHAYKIMS 1 OMOIMOMETpUYECKHI aHAU3.

B pabote paccmotpen cmnoco0® TpancnoptupoBku CIII' xpuoreHHbIMH TpyOOmpoBOAaMU
U UX JKOHOMHUYECKas 3(P(HEKTUBHOCTb, MPOBEAECHBI SKOHOMHUYECKHE pacueThl JUIsl CPaBHEHUS
TpyOOIpoBogHOTO TpaHcnopTa rasa u Tpancrnopta CIII' ¢ momMomipi0 MOPCKOTO TpaHCIOPTA.
PaccmoTpensl M cpaBHEHbI TpU BO3MOXHBIX BapuaHTa OyHKepoBku TaHkepa CIII.
[Tpoananu3upoBaH NpUHIMNHAIBLHO HOBBIA criocoO xpanenus CIIIT mpu momomm moaBoaHOTO
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pesepByapa. [lpuBeneHsl pacdeTsl MapHipyToB i MHoromepuonaHbix nocraBok CIIIT Ha
npumepe Munone3uun. PaccMoTpen peiHOK skcniopta U uMmnopta Benymux CIIIN ctpan, ¢ yuerom
CYLIECTBYIOIUX U OyAyLIMX MeranpoekToB no npousBoactBy CIII. BeisBieHo, 4To HecMOTps
Ha TO, YTO KPUOTECHHBIN TPYOOIPOBOJ SBISETCS SKOHOMHUYECKU BBITOJIHEE, B ClIydae BHEAPEHUS
B ycioBusix Poccuiickoit @enepannu, 1aHHBINA TPYOOIPOBOJ MOXKET OBITH MOCTPOEH TOJIBKO U3
Caxanuna B SNOHMIO, YTO B HACTOSIIMI MOMEHT HEBO3MOXHO B CBS3M C HEIaBHUMU
TeONOJIUTUYECKUMU M3MeHeHusMU. CpaBHEHHE TPAaHCHOPTa Ta3a TpyOONpOBOAOM U TaHKEPOM
MO0Ka3ajo, YTO HCIOJIb30BaHUE TAaHKEPOB JKOHOMHUYECKH ILierecoolOpasHee. lcmonb3oBaHue
noaBoaHoro pesepyapa CIII' MoxeT ObITh 3((HEKTUBHBIM B CIIydae CO3JaHUSI TAKUX OOBEKTOB
HenocpencTBeHHoro Ha Tepputopun npoektoB CaxanuH-CIIIN u Aman-CIII. Dkonoruyeckue
U TIOJIUTUYECKHUE TpoOieMbl Takke He obomnum crtopoHoi orpacns CIII, 4yro mnpuBoaut
K HEOOXOJIMMOCTH CO3/IaHUSI HOBBIX CHUCTEM M TEXHOJIOTHUH B O0JIACTH TPAaHCIIOPTa U XpaHEHUs
CKM>KEHHOT'O IIPUPOAHOTO rasa.

Hayunwii pykosooumens: O.A. Mapununa, ooyenm, x.5.1., Canxm-Ilemep6ypeckuii eoprouil yhueepcumem, Canxm-
Ilemepbype, Poccus
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ANALYSIS OF THE TECHNICAL AND ECONOMIC EFFICIENCY OF LIQUEFIED
NATURAL GAS TRANSPORTATION AND STORAGE

The study examines the methods of LNG transportation by cryogenic pipelines, and provides an assessment of
the economic efficiency of options for pipeline gas transportation and LNG transportation by sea. A comparative
technical and economic analysis of the option of bunkering an LNG tanker has been performed. A fundamentally
new method of LNG storage using an underwater tank is analyzed. Calculations of routes for multi-period LNG
supplies are given on the example of Indonesia. The export and import market of the leading LNG countries is
considered, taking into account existing and future megaprojects for LNG production.

Keywords: liquefied natural gas; gas industry; transport systems; storage technologies; resource export

The process of complex and rather costly cooling and liquefaction of natural gas to
approximately -168°C results in a liquid called liquefied natural gas (LNG). The most important
quality of this product, which makes this type of hydrocarbon the most relevant and economical,
is the ability to compress methane 600 times. This property leads to a significant reduction in
transportation costs for transportation and storage of LNG. Accordingly, it is reasonable to
transport the above-described variant of energy fuel by sea, using special technologies. This type
of gas also has the following advantages: considerable efficiency; lower percentage of emissions
during transportation, storage and use; high, in comparison with other types of fuel, specific heat
of combustion; low costs of transportation (but only for long distances). Compared to traditional
energy sources, such as oil and coal, this type of fuel is the most effective and relevant in the
short term.

The purpose of this work is a brief overview of potentially attractive systems and
technologies in the field of transportation and storage of liquefied natural gas. For this purpose,
the following tasks are set: the breakdown of the LNG industry into the components of the
technological chain, the study of the latest technologies in previously broken chains, the
identification of unresolved problems in accordance with current achievements, the proposal of
possible solutions to these problems.

The following methods were used to conduct the study: analysis, induction and bibliometric
analysis.

In the proposed article, the method of LNG transportation by cryogenic pipelines and their
economic efficiency are considered, economic calculations are carried out to compare pipeline
gas transportation and LNG transportation by sea transport. Three possible options for bunkering
an LNG tanker are considered and compared. A fundamentally new method of LNG storage
using an underwater tank is analyzed. Calculations of routes for multi-period LNG supplies are
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given on the example of Indonesia. The export and import market of the leading LNG countries
is considered, taking into account existing and future megaprojects for LNG production. As
a result of the study, it was revealed that although a cryogenic pipeline is economically more
profitable, however, in the case of Russia, this pipeline can only be built from Sakhalin to Japan,
which is currently impossible due to recent geopolitical upheavals. A comparison of gas
transportation by pipeline and tanker showed that the use of tankers is more economically
feasible. The use of an underwater LNG tank can be effective in the case of the creation of such
facilities directly on the territory of the Sakhalin-LNG and Yamal-LNG projects. Environmental
and political problems have also not spared the LNG industry, which leads to the need to create
new systems and technologies in the field of transportation and storage of liquefied natural gas.

Research supervisor: O.A. Marinina, Associate Professor, PhD in Economics, St. Petersburg Mining University,
St. Petersburg, Russia
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TEXHUKO-3KOHOMHWYECKHWI AHAJIA3 TEXHOJIOI MYECKHUX METO/I0B
HOBBIWEHUA HEOGTEOTIAAYM IIVTACTOB

B cmamve paccmompenvi makue mexnono2uu, nogviuiaiowue Heghmeomoayy niacma, Kax 3apesxa 6oKosvix
CMB0I08 U NOBMOPHYLIL euopasiuyeckull paspvie niacma. Ilpoananusuposansvi ocnognvle npooemMbl, ¢ KOMOPLIMU
CMATKUBAIOMCA UHHCEHEPBL NPU UX npumeHenuu. IIpedcmasneno mexHuKo-3KOHOMU4ecKoe cCpasHenue nokasameneil
000bluY Hedhbmu npu NpogedeHUul OAHHbIX MEXHONI02ULl HA npumepe Mecmopodicoerull 3anaonou Cubupu, a makice
npUBeOeHbl NYMu peuleHUs UMErOUWUXCA NPodIeM.

Knwuesvie cnosa: nepmeomoaua; eudpasiuueckuti paspvlé NIACMA; 3ape3Kka OOKOBbIX CMB0.I08;
dobvlua Hegpmu

B Hacrosmee BpeMs MHOTO KpYIHBIX MECTOPOKJIEHUN POCCHMM OTHOCATCS K 3aBEpIIAIOIIECH
cTaguy pa3paboOTKH, a TaKKe K MECTOPOXKICHHSM CO 3HAYUTENLHON BHIPAOOTKON HadallbHBIX
U3BJIEKAEMbIX 3a1acoB He(TH, BHICOKOW OOBOJHEHHOCTHIO J100BIBAEMOIl MPOJYKIUN U OOIBIINM
yyciaoM Oe3eMCTBYIOMIMX IO Pa3IUYHBIM NPUYMHAM CKBaOXMHAM. MexIy TeM HeoO0X0IuMO
COXpaHATh CTaOWJIbHBINA YPOBEHb 100BIYM HE(PTH, 10 BO3MOXKHOCTH YBEJIMUYUBAThH €T0, JOCTHTaTh
YTIBEPXKJIEHHBIX TMPOEKTHBIMU JOKYMEHTaMH 3HadeHUM KodpduimeHta HedreoTnauu IuiacTa.
OnHako B CBSI3U C yBEIUYEHHEM OOBOAHEHHOCTH J0ObIBAEMON MPOIYKIMH CKBAXKHH, a TaKXkKe
B CBSI3U C NaJICHUEM IUIACTOBOTO JABJICHUS MPOUCXOAMT 3aMEJICHHE BBIPAOOTKH OCTAaTOYHBIX
3armacoB  He(TH, mnpu ITOM (akTHueckuid Kod(duIMeHT HedTeoTIaud HE COBIAIACT
C MJIaHUpyeMbIM. B cTaThe moka3aH TEXHUKO-IPKOHOMHMYECKUI aHaJIM3 METO/I0B, YBETUUMBAOLINX
HedTeoTAauy MIacToB.

[lenb vccnenoBaHus 3aKII0YAETCS B aHAJIN3€ METO/I0B MOBBILICHUS] HEPTEOTAaul Ha OCHOBE
COBPEMEHHBIX TEXHOJOTHUECKUX pelieHui. /i ee qocTrkeHus ObUIM MOCTaBJIEHBI CelyroIue
3a/la4i: M3y4YeHHE MPUMEHSIOMIMXCA Ha MECTOPOKIEHUU TEXHOJOTHUH 10 YBEIMUYEHUIO
HeTeOTIaul IUIACTOB, AaHAJIN3 OCJIOXHEHUH U MpoOseM, ¢ KOTOPhIMU CTalKHBAIOTCA MpHU
MIPUMEHEHUHU BBIOPAHHBIX TEXHOJOTHH, a TaKXKe MOUCK U MOJ00p NOTEHIUAIBHBIX PEIIeHUN IS
YCTpaHEHUS 3TUX MPOOIEM.

B kauecTBe METONOB HCClEAOBaHUSA OBbLIM BBIOpaHBI KOHTEHT-aHAJIM3 JIUTEPATYyphl IO
METOJMKaM MOBBIIIEHUS He()TEOTAauu MIacTOB, CPABHEHHUE, a TAKXKE CUCTEeMAaTU3aIUsl JITaHHbIX,
YTO MO3BOJIUJIO OMPEIENUTh MIPEUMYILECTBA U HEIOCTATKH PaCCMAaTPUBAEMBIX TEXHOJIOTHUH.

B craree ObUM paccMOTpeHbl M TNPOAHAIM3UPOBAHBI PUMEHSIOLINECS] TEXHOJIOTUH
MOBBIILICHNSI HEPTEOTAaYM Ha OTEUYECTBEHHBIX M 3apyOEKHBIX HEPTSIHBIX MECTOPOXKICHUSX.
B xauecTBe OCHOBHBIX COBPEMEHHBIX TEXHOJIOTHUECKUX PELICHHUH B3ATHI 3ape3ka OOKOBBIX CTBOJIOB
Y TIOBTOPHBIA THAPABIMYECKUIN pa3pbIB Iutacta. lIpencraBieHO CpaBHEHHE CPEIHEr0 MPUPOCTa
N0ObIMM He(TH Mocie MpOBEACHHS BBIOPAHHBIX TEXHOJIOTMH Ha MECTOPOXKICHMAX 3amaHOM
Cubupu. Kpome Toro, o003HaueHb! BBISIBICHHBIE B MPOLIECCE MPAKTUYECKOTO MPUMEHEHHUs Ha
MECTOPOK/ICHUSX IMPOOJIEMbI 3ape3KH OOKOBBIX CTBOJOB M T'MIPABIMUYECKOTO pa3pbiBa ILIACTA,
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aTaKKe TIIO0Ka3aHbl MEPCICKTUBHBIC HAMpPABICHUs, MPUMEHSIONMECS CIENUATUCTaMu, JUIs
yCTpaHEHMs BBIABJICHHBIX ocloxHeHuil. Ilo Xxomy wuccnenoBaHust ObLIO YCTaHOBJIEHO, YTO
BO3HHUKAIOT TPYIHOCTH NPH 3ape3Ke OOKOBOTO CTBOJIA CO CIIOKHOM KOHCTPYKLHMEH MPOQHIIs, YTO
TpeOyeT MpeaBapUTEIbHOTO MOJCIUPOBAHUS C IOMOIIBIO CHEUUATBLHOIO MPOrPaMMHOTO
obecrieyeHrs, a NpH TPOBEICHUH TMOBTOPHOTO THIPABIMYECKOTO IIACTa BO3ZHUKAIOT MPOOIEMBI
HAMpaBJICHHOTO BO3JICHCTBUS JKUAKOCTH pa3pbiBa, 4TO TpeOyeT NpUMEHEHHE OTKIOHHUTEINEH,
BPEMEHHOH MPOOKH, JUTs1 OJIOKMPOBAHUS YKE CYIIECTBYIOIIHMX TPEIIHH.

Hayunwtii pyxosooumens: O.A. Mapununa, [Joyenm, k.5.H., Canxm-Ilemepbypeckuii 2opHulil yHUgepcumem,
Canxm-Ilemepbype, Poccus
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TECHNICAL AND ECONOMIC ANALYSIS OF TECHNOLOGICAL METHODS
TO INCREASE OIL RECOVERY

The article considers such technologies that increase oil recovery as sidetracking and repeated hydraulic
fracturing. The main problems encountered by engineers in their application are analyzed. A technical and
economic comparison of oil production indicators during the implementation of these technologies is presented on
the example of Western Siberian fields, as well as ways to solve existing problems.

Keywords: oil recovery; hydraulic fracturing; sidetracking; oil production

At present, many large fields in Russia are at the final stage of development, as well as fields
with a significant depletion of initial recoverable oil reserves, high water cut of the produced
products and a large number of idle wells for various reasons. Meanwhile, it is necessary to
maintain a stable level of oil production, increase it if possible, and achieve the values of the oil
recovery factor approved by the design documents. However, due to an increase in the water cut
of the produced wells, as well as due to a drop in reservoir pressure, the production of residual
oil reserves slows down, while the actual oil recovery factor does not coincide with the planned
one. The article shows a technical and economic analysis of methods that increase oil recovery
from reservoirs.

The purpose of the study is to analyze the methods of enhanced oil recovery based on
modern technological solutions. To achieve it, the following tasks were set: to study the
technologies used in the field to enhance oil recovery, to analyze the complications and problems
encountered in the application of selected technologies, as well as to search and select potential
solutions to eliminate these problems.

Content analysis of the literature on methods of enhanced oil recovery, comparison, and
systematization of data were chosen as research methods, which made it possible to determine
the advantages and disadvantages of the technologies under consideration.

The article reviewed and analyzed the applied technologies for enhanced oil recovery in
domestic and foreign oil fields. Sidetracking and repeated hydraulic fracturing are taken as the
main modern technological solutions. A comparison of the average increase in oil production
after the implementation of the selected technologies in the fields of Western Siberia is
presented. In addition, the problems of sidetracking and hydraulic fracturing identified in the
process of practical application at the fields are indicated, as well as promising directions used
by specialists to eliminate the identified complications.

In the course of the study, it was found that there are difficulties when sidetracking
a sidetrack with a complex profile design, which requires preliminary modeling using special
software, and when conducting a repeated hydraulic formation, problems arise in the directional
effect of the fracturing fluid, which requires the use of diverters, a temporary plug, for blocking
existing cracks.

Research supervisor: O.A. Marinina, Associate Professor, PhD in Economics, St. Petersburg Mining University,
St. Petersburg, Russia
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HUPPOBAS TPAHCOOPMALUA HPEI[HPHHT}JFI
11O AOBbIYE MUHEPAJIBHBIX YIOBPEHUU

B pabome paccmompen npoyecc pazeumus mexuonoauu «HMudycmpus 4.0» 6 obracmu 000biuy MUHEPATLHBIX
yoobpenuii. Ilpouzeedén amanus ompaciu MuHepanvHblx yOoobpenuiu. IIpeocmaeneno cpasuenue KpynHeuwux
poccutickux KomMnanul, 006b18alOWUX MUHepalvhble y0oopenus, no cmenenu yugposuzayuu. Ilpoussedén ananus
npoOIeMHBIX B0NPOCOS, KOMOpble NPEnsimcmseyion passumuio Yu@dposusayuu Ha npeonpusmusx no o0oodvive
MUHEPANbHBIX YOOOpeHUl.

Kntouesvie cnosa: yugposas mpancpopmayus, yuppogvie mexHorouu, MUHePAIbHO-CIPbEeBOl KOMNIEKC,
000blua YOobpeHull, MuHepaibHble YO0OpenUs, MexHoao02Uuu 000bIYU

B nacrosiiee BpeMsi Ha peIIPHUSTHS TPOMBIIUICHHOCTH MUHEPAIBHBIX YIOOPEHH OKa3bIBaeT
CliIbHOE BiMsHUE «YeTBEpTas NPOMBIIUIEHHAs PEBOMIOLMSA». Takue NpeaupusiThs SBISIOTCA
CTPATEernYeCKU-BAKHBIMU  MIPOMBIILUICHHBIMA  OOBEKTaMU, TMPEICTABISIOMIMMHI  KOJIOCCATbHBIN
HSKOHOMHMYECKUI  MHTEpec, IOCKOJIbKY OHM  OOJNafaloT  BBICOKOW  TEXHOJOTMYHOCTBIO
1 KpyHHOMAcCIITaOHOCTBIO. [l A (heKTUBHOIO (DYHKIIMOHUPOBAHMS MPESANPHITANA 10 J0ObIYE
MHUHEPAJIbHBIX YI0OpeHHi HEOOXOIUMO BHEAPEHHWE HOBEHIIMX UU(PPOBBIX TEXHONOTHN JUIs
ONTUMU3AIMK J00bluM W mpou3BoAcTBa. LludpoBas TpaHchopmaiysi MO3BOISIET MOBBICUTH
[POU3BOAUTENBHOCTD NPEANPUATHH, a TAK)KE OKa3bIBACT IOJIOKUTEIbHOE BIMSHUE HA CHIDKEHHE
ce0eCTOMMOCTH MPOAYKIUHU, POCT MPHUOBLIM, a TAK)KE Ha MOBBIIMICHHE MOTPEOHOCTH B XOPOLIUX
cnenuanucrax B oOmactu IT-TexHomoruii u mporpammupoBaHus. EmE oaHUM MONOKUTEIbHBIM
aCTMEeKTOM IH(POBHU3AIMHK SBIISIETCS TOBBIIIEHHE 0€30MaCHOCTH TMPOIECCOB HA TOPHOJOOBIBAOIINX
OPEIIPHUITHSIX.  OKCIEPTHl  CYUTAIOT, YTO LUQpOBas TpaHCHOpPMAIUS IMOMOXKET CHH3UTh
aBapuiiHocTb Ha 20% [1].

Llenpto wWccnenOBaHUS SBISETCS AaHAIW3 HANpaBICHUH IU(PPOBU3AIMA W BBISIBICHUE
IKOHOMHYECKU-I()()EKTUBHBIX METOMOB IHU(PPOBOH TpaHCHOpPMAIIUN MPEANPHUATHN 1O AOOBIYE
MUHEPATBHBIX YIOOPEHHIA.

Jlis tocTHKEHUs OCTaBICHHOM 1€ ObUIM MOCTaBJIECHbI CIEAYIOUINE 3a7auyi: 000CHOBATh
HEoOX0aUMOCTh IM@PPOBOH TpaHChOpMallMU MPEANPUATUNH MO JOOBIYE MHUHEPATbHBIX
ynoOpeHui; U3y4yuTh CTENEHb LHU(PPOBU3ALMU TNPEANPUATUN  OTPACiIH;  ONpPEIEIUTh
U MCCJIEI0BaTh HOBBbIE LHU(POBBIE TEXHOJOTHH, NMPUMEHSEMbIE Ha NPEANPHUIATUAX MO J00bIue
ynoopenuit Ha mnpumepe IIAO «DocArpo», MXK «EBpoxum», I[IAO «Ypankamuii»,
ITAO «Akpon», AO «Ypanxum»; BbISIBUTH CTENEHb BIMSHHS LU(PPOBU3ALNMU Ha IOBBILIEHUE
HKOHOMHUYECKOW 3(P(PEKTUBHOCTH JEATENBHOCTH MNPEANpPUATUI; ONpEeaeuTh 3KOHOMUYECKH-
3(pPEKTUBHBIE TEXHOJOTMM OLU(PPOBKM JaHHBIX; MPEUIOKUTh HAMNpaBIEHUS U  METOJbI
uppoBoi TpaHchOpMALMK U OLIEHUTh UX 3KOHOMUYECKYIO 3(PPEKTUBHOCTH AJIS MPEANPUITUN
10 J00bIYe MUHEPAIBHBIX YI00pEHUH.

MeTtonaMu HaydyHOro HCCIIE[OBAaHUS SIBISUIMCh aHANU3 HCCIENOBaHMA B cdepe
HKOHOMUYECKOTO pa3BUTHS HUPPOBOH TpaHCchHOpMaLUK MPEANPUATHI MO JOOBIYE MUHEPATIBLHBIX
y00peHui, CHHTE3 U CUCTEMATH3alHsl TOJIYyYeHHON HHPOpMAIIH.

B pabote paccmotpeH nporecc pazButus TexHoioruu «Muaycrpus 4.0» B obnactu 1o0b4YH
MUHEpPAIBHBIX yAOOpeHui. Y oTpaciau ecTh (yHAaMEHTaIbHBIE (GAKTOPHI pOCTa B BHUJIE
npojoJpKaromerocs yBenuuenus Hacenenust 3emiau. Ilo nanueiv OOH, B Hosi6pe 2022 rona
KOJIMYECTBO JIIOAEH, NMPOKMUBAIOIIMX Ha 3eMile AOCTUINIO 8 MWUIMApAOB 4enoBek. OtTpacib
NOOBIYM MHMHEPAJbHBIX YIAOOpEHHH SBISETCS MEpCHEKTUBHOM, MOCKOJIBKY OHAa IIOMOTaeTr
CIOPAaBUTHCS € JA€PUIMTOM MPOJOBOJIBCTBUSA. DTO 3HAYUT, YTO LHHUPPOBU3ALMSA OTpaciu He
noTepsieT CBOEH aKTyalbHOCTH. Takxke B MpoLecce HAMMCAaHUs paboThl ObLI MPOAHAIU3UPOBAH
MupoBoii cmpoc Ha yaoOpenus. Ilo ganaeiM IFA (MexnayHaponHas —accolluanus
MIPOM3BOUTENICH MUHEPATBHBIX yI0OpeHnii) oH coctaBisieT 198,2 MaH.T B roa. Kpynmueimmmu
MIPOU3BOJIUTENIIMA MUHEPAJbHBIX ynoOpeHuit B mupe sBistorcs Kurait (30%), CLLIA (13%),
Poccus (12%), Wumgus (10%), Kanaga (9%), a B Poccwmiickoit ®denepanuu KpymHeifmme
npom3BoguTen- [IAO «DocArpo», MXK «EBpoxum», [TAO «Ypankanuity, [IAO «Akpony,
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AO «VYpanxum» [2]. B uccnenoBaHuM NpPEACTaBICHO CPAaBHEHHWE KPYHMHEMIIMX POCCUHCKUX
KOMIIAaHWH, [J0OBIBAIOIIMX MHHEpaJbHbIE yA0OpeHus, no creneHu Ludposuzauuu. OHu
UCTOJB3YIOT CIEAYIOUINE HayyHbIe AOCTIDKEHHS: pOoOOTH3aLMIO, AUCTAHIMOHHOE YIpPaBJICHUE
MOJI3EMHBIM OYypEHHUEM, YIpaBJICHUE IIEMOYKON IMMOCTaBOK ynoOpeHu#, mudpoBbie TBOMHUKU
MECTOPOXKJICHUH, eIMHOE MHPOPMALIMOHHOE IPOCTPaHCTBO, AR-TEXHOJIOTHH.

bbutn BBIABIIEHBI CleAyIOIIME NMPOOJIEMHBIE BOMPOCHI IO TEME HAYyYHOI'O HCCIIEIOBAHUS:
BBICOKHI M3HOC OCHOBHBIX (DOHIOB M OOJIbIIHE 00BEMBI HECTPYKTYPUPOBAHHOM T'€OJIOTHIECKON
uHGOpMalUY; HEAOCTATOK KBaJIM(UIMPOBAHHBIX KaJpOB, KOTOPbIE JOJKHBI YMETh paboOTaTh
C COBPEMEHHBIMH TEXHOJIOTUSIMH; PUCK HU3KOH PEHTA0ENbHOCTH MPOEKTOB LU(POBU3ALMKN Ha
NPEINPUATHSIX 10 J00BIYEe MUHEPATBHBIX YIOOPEHUN BBUAY BHICOKMX MHBECTUIIMOHHBIX 3aTPaT
1 HeonpeAenEHHON 3KOHOMUYECKOH 3(h(peKTUBHOCTH; yXOJI C pOCCUHCKOTO PhIHKA HHOCTPAHHBIX
IT-nocraBimukos [3-6].

Hayunwii pyxoeooumens: T.FO. Cemenosa, npogeccop, 0.3.n., Cankm-IlemepOypeckuii 2opHblli YHU8epcument,
Canxm-Ilemepbype, Poccus
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DIGITAL TRANSFORMATION OF ENTERPRISES FOR THE EXTRACTION
OF MINERAL FERTILIZERS

This paper examines the development of Industry 4.0 technology in the fertilizer industry. An analysis of the
mineral fertilizer industry has been made. It compares the largest Russian mineral fertilizer companies in terms of
the degree of digitalization. An analysis has been made of the problematic issues that hinder the development of
digitalization in mineral fertilizer production companies.

Keywords: digital transformation; digital technologies; mineral resource complex; fertilizer production;
mineral fertilizers; mining technologies

The fertilizer industry is currently being heavily influenced by the 'Fourth Industrial
Revolution'. These facilities are strategically important industrial sites of enormous economic
interest because they are highly technologically advanced and large-scale. The efficient operation
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of mineral fertilizer plants requires the introduction of the latest digital technology to optimize
extraction and production. Digital transformation improves the productivity of enterprises and
also has a positive impact on reducing production costs, increasing profits, as well as increasing
the need for good IT and programming skills. Another positive aspect of digitalization is
improved process safety in mining operations. Experts believe that digital transformation will
help to reduce accidents by 20% [1].

The aim of the study is to analyze the directions of digitalization and to identify cost-
effective methods of digital transformation of mineral fertilizer mining companies.

To achieve the goal, the following objectives were set: to substantiate the need for digital
transformation of mineral fertilizer production enterprises; to study the degree of digitalization of
industry enterprises; to identify and study new digital technologies used in fertilizer production
enterprises on the example of PJSC PhosAgro, MCC EuroChem, PJSC Uralkali, PJSC Akron,
JSC Uralchem; to identify the degree of impact of digitalization on improving economic
efficiency of enterprises; to identify cost-effective technologies on.

Methods for scientific research included analysis of research in the field of economic
development of digital transformation of mineral fertilizer production enterprises, synthesis and
systematization of the obtained information.

This paper examines the process of Industry 4.0 technology development in the fertilizer
industry. The industry has fundamental growth drivers in the form of a continuing increase in the
world's population. According to the UN, the number of people living on Earth will reach
8 billion in November 2022. The fertilizer industry is promising because it helps to cope with
food shortages. This means that digitalisation of the industry will not lose its relevance. Also in
the process of writing the paper, the global demand for fertilizers has been analysed. According
to IFA (International Fertilizer Industry Association) it is 198.2 million tonnes per year. The
largest producers of mineral fertilizers in the world are China (30%), USA (13%), Russia (12%),
India (10%), Canada (9%), and in the Russian Federation the largest producers are PJSC
PhosAgro, MCC EuroChem, PJSC Uralkali, PJSC Akron, JSC Uralchem [2]. The study presents
a comparison of the largest Russian mineral fertilizer companies in terms of the degree of
digitalization. They use the following scientific advances: robotization, remote control of
underground drilling, fertilizer supply chain management, digital twin deposits, unified
information space, AR-technologies.

The following problematic issues on the topic of scientific research were identified: high
depreciation of fixed assets and large volumes of unstructured geological information; lack of
qualified personnel who should be able to work with modern technologies; risk of low
profitability of digitalization projects at mineral fertilizer production enterprises due to high
investment costs and uncertain economic efficiency; departure of foreign IT-suppliers from the
Russian market [3-6].

Scientific adviser: T.Yu. Semyonova, Professor, Doctor of Economics, St. Petersburg Mining University,
St. Petersburg, Russia
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IMPOBJIEMBI 1 ITEPCIIEKTUBbI UCIIOJIB3OBAHUA
BO3OBHOBJIAEMbIX HCTOYHUKOB DHEPI'MH
B DKOHOMHYECKOM PA3BUTHH N30JJUPOBAHHBIX U YIAJIEHHBIX
OT HEHTPAJIM30BAHHBIX DOHEPI'OCUCTEM

B pabome sviasnensvi npodremvl u nepcnekmusbl UCHOIb308AHUS B0300HOBIAEMbIX UCHOYHUKOE IHEPSUU 6
9KOHOMUYECKOM PA38UMUU  USONUPOBAHHLIX U YVOANEHHLIX OM YEHMPANU308AHHLIX DHEP2OCUCHEM, U3VUeHbl
B03MOJCHOCHU UCTIONB308AHUSL 2UOPUOHBIX YCMAHOBOK 8 APKMUYECKUX 30Hax u Ha meppumopusx Kpaiineco Cegepa
0N COYUANLHO-IKOHOMUHECKO20 PA36UMUSL OAHHBIX PESUOHO8, ONpedeieHbl NpodieMbl NpU KOMOUHUPOBAHUU
INEMEHMO8 2UOPUOHOU IHEP2OCUCMEMbL U U3YUEeHbl HOOX00bl N0 e€ ONMUMU3AYULU, YCIAHOBLEHbl NOTONCUMENbHbLE
aghexmul Om UCNONIBL306ANUSL ABMOMAMUYECKOU CUCTEMbL YRPABIEHUSL SUOPUOHOU IHEPLOCUCTEMOT.

Knruesste cnosa: cubpuouas ycmanosKa, U30IUPOGAHHBIE IHEPSOCUCTEMbL; 80300HOGIAeMble UCTHOYHUKU
IHepeUU; MUKPOCEMU; KOHQDU2YPAYUs DNEMEHMO8; IHEP2OCMAOUILHOCMb; CUCeMA YNpasienus; Apkmuka

B COBPECMCHHOM MHPEC SHCPICTHUYCCKAA HE3aBUCUMOCTD ABJIACTCA HpHBHHGFHCﬁ, IIOCTyHHOﬁ
JIMIb OTACJIIbHBIM CTpaHaM W PCETHUOHaM. Pa3sBuTHEe BO300OHOBIIIEMBIX HCTOYHHKOB OHECPTHUn
MMO3BOJIACT HHUBCIMPOBATH 3HAYCHHUC JIOTUCTHYCCKUX MCIIOYCK, CHHUIKAA ce0eCcTOMMOCTh
MPOU3BEACHHOW SHEPIrUM M CIIOCOOCTBYS OSKOHOMHUYECKOMY pPa3BUTHIO HM30JMPOBAHHBIX
U YAAJIEHHBIX S3HEPIOCUCTEM.

Lenbto uccnenoBanus sBUICS 0030p Ha TEMY «IIPOOJIEMbI U MEPCIEKTUBBI UCIOJIb30BAHUS
BO300HOBJISIEMBIX HCTOYHHKOB SHEPruMu B OKOHOMHUYCCKOM PAa3BUTHU HU30JIMPOBAHHBIX
U YIANEHHBIX OT LIEHTPAJIM30BAaHHBIX JHeprocucreM». Ha OoCHOBe MeToja KOHTEHT aHainu3a
B pa0oTe CHUCTEMAaTU3UPOBAHBl OCHOBHBIE MPOOJIEMBbI peaIU3alliy MPOEKTOB BO300HOBISEMOMN
reaepann, OUCHCHBI ICPCIECKTUBLI MCITOJIB30BaHUS FI/I6pI/I)1HBIX YCTAaHOBOK B HM3O0JIMPOBAHHBIX
chUcTeMaX M OIpeNlesIeHbl TMOAXOJbl, IO3BOJIAIONIME BBIABUTh HAWIYUIIyH0 KOH(UIYpaIuio
3JIEMEHTOB JIJIs IOCTH KEHUST HanOOoJIbIIei BBIPAOOTKU SHEPTUH.

Ilo wroram aHanmM3a ObUTa BbISIBJIEHA MOTPEOHOCTH B  CTPOUTENBCTBE TMOPHUIHBIX
ANMEKTPOCTAHLMH € BO30OHOBISIEMOW  JJIEKTPOYCTAHOBKOM,  JM3ENBHBIM  T'€HEPaTOpOM
Y HaKOIIUTENIbHOM CHCTEMOM Ul YCKOPEHMS SKOHOMHYECKOIO pPa3BUTUS PErHoHOB KpaiiHero
CeBepa 1 ApPKTUUECKOM 30HBI, MOBBIILICHUS SHEPTOCTAOMIBHOCTH PETHOHA M CHUXKEHHS BBIOPOCOB
BpeAHbIX BewiecTB. [ HagéxHOW pabOThI TMOPUIHOW CHUCTEMbl B CYPOBBIX KJIMMAaTHUECKHX
yCIOBUSX TpeOyeTcs He CTaHAapTHash CUCTEMa YIPaBIEHMs, a YCOBEPIIEHCTBOBaHHAsl CHCTEMA,
OCHOBaHHasg Ha MPOrHO3aX MOrojbl, BETpAa W HAapacTaHUs JibJa Ha JIOMACTSAX, CIIOCOOCTBYIOLIAs
CHIDKCHMIO OIIEPALIMOHHBIX 3aTpaT M IO3BOJMIOIIAs SKOHOMUTH TOprOYee TOIUIMBO, CHUXKAaTh
Harpy3Ky Ha TEHepaTopbl, KOPPEKTHPOBaTh pabOTy YCTAHOBOK (YIJIbI HAKJIOHA JIONACTEH, OJIOK
MPOrHO3UPOBaHUs objeneHenus ). s noBbieHus 3PEeKTHBHOCTH W30JMPOBAHHBIX MHKpPOCETEH
HEOOXOMMO YYMTHIBaTh ClIeAylonMe (DaKTOphl: ONTHUMAIBHOE NPOEKTHPOBAHHE OCHOBHBIX
KOMIIOHEHTOB CHUCTEMBI, TaKUX KaK SHEPrOr€HEpUpYIOLIME YCTaHOBKM Ha ocHoBe BUMD, cucremsl
XPaHEHUs SHEPIUH CUCTEMBI U IU3EIbHBIE T€HEPATOPBI; [UNIAHUPOBAHKUE TOIIOJIOTUH; U OIIEPATUBHOE
[laHupoBaHue. Taike OBUIO OTMEYEHO, YTO COBMECTHOE MHCIOJIb30BAaHHE  TEIJIOBBIX
Y 2JIEKTPUYECKNX HAKOIUTEIEH MOXET 3HAUMTEIbHO YBEIMYUTH Hcnonb3oBaHue BUD. Taxoe
COYETaHUE JAaeT BO3MOYKHOCTb JIOCTUYb TOW K€ CTEIIEHM aBTOHOMHOCTU CHCTEMBI IIPU MEHBIINX
pa3Mepax akKyMyJISTOPHBIX OaTapeil 1, TakuM 00pa3oM, CHU3UTh MHBECTHLIMOHHBIE 3aTPaThI.

117



Pe3ynbTaThl WccnenoBaHUs TMOKAa3ai, YTO BO30OHOBISIEMbIE MCTOYHHKH SHEPTUU MOTYT
OBITh MCIIOJB30BAHBI JJISI TTOBBIIICHUS! SHEPTOCTA0OMIBHOCTH PErHOHOB M CHIDKEHHSI BHIOPOCOB
B U30JIMPOBAHHBIX DHEPrOCUCTEMAX OT CXKUTAHHUS JHU3CIBHOTO TOIUIMBA, YIS M Ma3yra.
CTpouTenbCTBO  TMOPHIHBIX  JHEPrOYCTAHOBOK  CIIOCOOCTBYET  CHIDKCHHIO  CTOMMOCTH
AIIEKTPOIHEPTHU B CYPOBBIX KIIMMATHYECKHUX YCIOBHSIX U SKOHOMUYECKOMY Pa3BUTHIO CEBEPHBIX
perroHoB. Takxe HE0OX0IMMO pa3padaThiBaTh Hambojee dYPPEeKTUBHYIO KOHPUTYPAIIUIO BCEX
DJIEMEHTOB THUOPHIHOM CHCTEMBI C YYETOM TMOTOAHBIX (AKTOPOB JJIsi CHWXKCHHS 3aTpar
U YBEJIIMYCHHUS PEHTA0CTBHOCTH TAKUX TPOCKTOB.

D.D. Khrebtovich®, O.A. Marinina?
! Master's Degree Student, St. Petersburg Mining University, St. Petersburg, Russia
2 Associate Professor, PhD in Economics, St. Petersburg Mining University, St. Petersburg, Russia

PROBLEMS AND PROSPECTS OF USING RENEWABLE ENERGY SOURCES
IN THE ECONOMIC DEVELOPMENT OF ISOLATED AND REMOTE
FROM CENTRALIZED ENERGY SYSTEMS

The paper identifies the problems and prospects for the use of renewable energy sources in the economic development
of isolated and remote from centralized energy systems, studies the possibility of using hybrid units in the Arctic zones and
territories of the Far North for socio-economic development of these regions, identifies problems in combining elements of
hybrid energy system and studied approaches to its optimization, establishes the positive effects of using automated control
system of hybrid power grid.

Keywords: hybrid unit; isolated energy systems; renewable energy sources; microgrids; configuration of elements;
energy stability; control system; the Arctic.

Nowadays, energy independence is a privilege available only to certain countries and
regions. The development of renewable energy sources makes it possible to level the importance
of supply chains, reducing the cost of energy produced and contributing to the economic
development of isolated and remote energy systems.

The aim of the study was to review "problems and prospects of using renewable energy
sources in the economic development of isolated and remote from centralized energy systems.
Based on the method of content analysis the paper systematized the main problems of
implementation of renewable generation projects, evaluated the prospects for using hybrid units
in isolated systems and identified approaches to identify the best configuration of elements to
achieve the highest energy production.

As a result of the analysis the need for construction of hybrid power plants with a renewable
power unit, a diesel generator and a storage system to accelerate economic development of the Far
North and Arctic regions, increase energy stability of the region and reduce emissions of harmful
substances was identified. Reliable operation of the hybrid system in harsh climatic conditions
requires not a standard control system, but an advanced system based on weather forecasts, wind
and ice buildup on blades, contributing to the reduction of operating costs and allowing to save
fuel, reduce the load on generators, adjust the operation of installations (blade tilt angles, icing
forecast unit). To improve the efficiency of isolated microgrids, the following factors must be
considered: optimal design of the main system components, such as RES-based power generating
units, system energy storage systems and diesel generators; topology planning; and operational
planning. It has also been noted that the combined use of thermal and electric storage can
significantly increase the use of RE. This combination makes it possible to achieve the same
degree of system autonomy with smaller storage batteries and thus lower investment costs.

The results of the study showed that renewable energy sources can be used to increase
regional energy stability and reduce emissions in isolated energy systems from combustion of
diesel fuel, coal and fuel oil. Construction of hybrid power plants helps to reduce the cost of
electricity in harsh climatic conditions and the economic development of northern regions. It is
also necessary to develop the most effective configuration of all elements of the hybrid system,
taking into account weather factors to reduce costs and increase the profitability of such projects.
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OIIEHKA DKOHOMHWYECKOM 3®®EKTUBHOCTHU ITPOI' PAMMBI
NMIIOPTO3AMEIIEHUA B COEPE HEOTECEPBUCHBIX YCJIYI

B uccrneoosanuu paccmompernvl obnacmu npoMbLUIEHHOCTIU, 3AMPOHYMble CAHKYUSAMU, 6bIAGIEHO GIUHUE
CaHKYull Ha HeQhme2az08blll CeKMmop, NPOAHATUUPOBAHbL 3ABUCUMOCTb Hehme2a3080U UHOYCMPUU, 6 YACHHOCMU,
Heghmecepsuca, om UMNOPMHBIX KOMNAHUL, HOCMABWUKOS, KOMIJIEKMYIOWUX, OaHA OYEHKA BO03MOICHOCMU
omeyecmeeHHOU NPOMBIUIEHHOCIU HUBEIUPOBAMb Yuepb om CAHKYUI.

Knrouesvte cnosa: umnopmoszamewenue; 000blua yenego00po008; Hedmecepsuchvie YCayeu; JOKATU3AYUs
mexHoniocull

Tekymass reonmoauTHyecKass CHUTyauusi OOyCIaBIMBAaeT HEOOXOJUMOCTh CKOpEHIIeH
peanu3alud OPOrpaMMbl  MMIOPTO3aMEIIEHUs B 3KOHOMHKe Poccuiickont ®enepauuu.
Yceunuparomuyecss CaHKIMOHHOE JgasieHue Ha Poccuiickyro @exepanuio mpeanosnaraer
3HAYUTEIbHYI0 MOOMIIM3ALMI0O PECYpCOB OTEUECTBEHHOM SKOHOMHUKU C IIENbI0 OOecreueHus
CaMOJIOCTaTOYHOCTH U HE3aBUCHUMOCTHU. B CBsi3u ¢ TeMm, 4TO HE(PTEra30BBIA CEKTOp SIBISETCS
HamOojee 3HAYUMBIM JJI1 JKOHOMUKH Poccuu, 00ecrneyuBaronuM OrPOMHYIO OO
MOCTYIUIEHUH B OIOJUKET, CAaHKIMM ObUIM OOpallleHbl B TOM YHUCIIE M Ha 3Ty OTpacilb C LENbIO
cHIDKeHUs mnoteHuuana Poccuiickoit denepauuu B o0nactu pa3pabOTKH MECTOPOKACHUN
YIIIEBOAOPOAHOTO  ChIphsi. OmpenereHHbIE OrpaHUYEHHUs 3aTpOHYIH Takke U chepy
HE(TECEPBUCHBIX YCIYT, TOCKOJbKY. OTO OOBSICHSETCS TEM, UYTO B MPEAbIAYIINEe TOAbI
3HAUYUTENIbHYIO JIOJIO0 JAHHOTO PBhIHKA 3aHUMAJd MHOCTPAHHBIE KOMIIAHUH, B CBSI3U C 4YeM
WCIIONBb30BaTh HX KaK HHCTPYMEHT JaBiieHus Ha P® mnpexncraBisieTcss OBOJIBHO JETKUM
BApUAHTOM.

Lenpt0 OaHHOTO HCCIEAOBAHUS SABISIETCS AaHANM3 TEKYIIEH CUTyaluuu, CBSI3aHHOM
C IMITOPTO3aMelIeHHEM B chepe HehTeCepBUCHBIX YCIYT, BBISBICHHE TCHICHIIUN U MEPCIICKTHB
pa3BUTHA OTEYECTBEHHOM MPOMBIIIIEHHOCTH B JaHHOU oOmactu. B paboTe ObLIM MOCTaBIEHBI
CIIEAYIOIIME 3a7adyd: PacCMOTPETh OOJIACTH TPOMBINUICHHOCTH, 3aTPOHYTHIE CaHKIUSIMHU;
BBISIBUTh BIIMSIHME CAHKIMHA Ha He(TerasoBblii CEKTOp; MPOaHAIU3HPOBATh 3aBUCUMOCTH
HeTerazoBoil WHAYCTPUU, B YACTHOCTH, HedTecepBHca, OT MMIOPTHBIX KOMITAHHH,
MOCTaBUIMKOB, KOMIUIEKTYIOIINX; 1aTh OLIEHKY BO3MOXXHOCTH OT€YECTBEHHON MPOMBIIUIEHHOCTH
HUBEJIMPOBATh YIIepO OT CaHKIUI.

Meroaamu uccienoBaHMs SIBUJIMCh aHAIINA3 JIMTEPATYPHBIX UCTOUHUKOB M CHUCTEMAaTH3alUs
MONy4eHHOW  wWHMOpMAIMU  JUIsl  BBISIBJICHWS  TEPCIEKTHB W TEHACHIMH  Ipoliecca
nmnopro3amenienus B Poccuiickoit denepanum.

B  npannoit pabGore ObuTa mpoaHANM3WpOBaHA  TEKyIas CHUTyallds, CBs3aHHas
¢ uMmnopro3zamenieHueM B P®d, paccMoTpeHBl OCHOBHBIE MpoOIeMbl HepTEerasoBoil OTpaciu
1 B 0OCOOCHHOCTH He(dTecepBHca, TEPEYUCICHBl OCHOBHBIE TEHACHIIMM W TEPCHEKTUBBI
MpOrpaMMbl UMITOPTO3aMeINIeHNs B JaHHBIX cdepax. Huke mpencTaBieHbl OCHOBHBIE BBIBOIbBI
10 JTaHHOM paboTe:

1. SBnenue wummnopro3amenienne B Poccuiickoit denepaiiii HOCUT BBIHYXICHHBII
XapakTep, YTO O3Ha4yaeT HEOOXOAMMOCTh pealM3alli CTPAaTerny MO €ro OCYLIECTBICHUIO MOJ
BIIUSTHUEM BHEIIHUX (PaKTOPOB;

2. Poccuiickass HedTerazoBas OTpacib CTOJKHYJAch C CEpbE3HBIMU IPOOIEMaMH
B oONMacTl  JOOBIYM  TPYJHOWM3BICKAEMBIX  3allacOB  yIJIEBOJOPOJOB W OCBOCHUS
KOHTUHEHTAJILHOTO Menb(ha APKTUKH;

3. Or UMIOPTHOM  COCTaBISIOUIEH  3aBUCAT  BBICOKOTEXHOJIOTUYHBIE  CETMEHTHI
HedTecepBuca;

4. TlpuocTaHOBIEHHE WHBECTUIMI B pPOCCUICKUN HedTecepBUC, TO €CTh 3ampeT Ha
MIOCTaBKy HOBOTO OOOpYAOBaHUS U TEXHOJOTHIl, CO CTOPOHBI KOMIAaHUM «OOJBIION YETBEPKU)
OTKpBIBA€T IIMPOKHE BO3MOXKHOCTH JUIsi POCCHUMCKHMX  MPOU3BOJAUTENEH  3alOJHUTH
0CBOOOIMBIIYIOCS HUILTY;
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5. Poccuiickue mnpousBoaUTENN HE(PTErazoBoro 0OOOPYAOBaHHUS JOOWIHMCH YCIIEXOB
B JIOKQJIM3AaLIMN HEKOTOPBIX TEXHOJOTHH, OJHAKO, O IMOJHOW HE3aBUCUMOCTH OT 3apyOeKHBIX
IIOCTaBOK F'OBOPHUTH €ILE PAHO;

6. Heo0xoauMo oOCyIIECTBIATh MOMAECPKKY HaydHO-UCCIENOBATEIbCKMX WHCTUTYTOB
U NIPOU3BOJUTENICH, 3aHUMAIOLIMXCS MCCIEAOBAHUSAMH M pa3paboTKoi  00OopynoBaHUS,
UCIIOJIb3YeMOro AJIsl 10ObIUU YIIIEBOJIOPOJIOB.

PesynbraTel  aHanmM3a, NPOBENEHHOIO B JAHHOM HCCIIEOBAHUH, JOKa3bIBAIOT, YTO
NEePCIEKTUBBI UMIIOPTO3aMELLIEHHsI B HE(pTecepBHCe CIeyeT PACLEHUBATh KaK IOJO0XKHUTEIbHbIE.
B Poccuiickoii ®epepanu MMeeTcsi HeMalo KBATM(DUIMPOBAHHBIX KaJPOB M HAYYHBIX
HapabOTOK, KOTOPbIE MOYKHO HCIOJb30BaTh JJIs IPOU3BOJCTBA KIIIOYEBBIX TEXHOJOTHI.
B nononHenne K 3TOMY, CleIyeT OTMETHTh, YTO HMEET MECTO OBITh M TaK Ha3bIBAEMBIH
TpaHchep TexHonoruid. Poccuilckue KOMIAHMM MMEIOT ONBIT PabOThl ¢ HMHOCTPAHHBIMU
KOMIUICKTYIOUTUMH U 00OpyIOBaHHMEM, YTO IIO3BOJUT OPraHU30BaTh IMPOMU3BOJCTBO
aHaJlorM4yHOM mnponaykuuu. CloXHBILAS T'€ONOJIUTHYECKas OOCTaHOBKA Jajla HEOOXOAMMBIH
TOJYOK JJISl PA3BUTHUS IIPOMBIIUIEHHOCTH M TEXHOJIOTHIA.

Hayunotii  pykoeooumenv: O.A. Mapununa, ooyenm, «.2.H., Canxm-Ilemepoypeckutl copHvlii  YHUBEpCUmMen,
Canxm-Ilemep6ype, Poccus
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ESTIMATING THE ECONOMICAL EFFICIENCY OF IMPORT SUBSTITUTION
PROGRAM IN THE SPHERE OF OILFIELD SERVICE

The study examined the areas of industry affected by the sanctions; the impact of sanctions on the oil and gas
sector was revealed; analyzed the dependence of the oil and gas industry, in particular, oilfield services, on import
companies, suppliers, components; an assessment of the ability of the domestic industry to level the damage from
sanctions is given.

Keywords: import substitution, hydrocarbon production, oilfield service, localization of technologies

Current geopolitical situation establishes a necessity of implementing import substitution
policy in the economics of Russian Federation. The increasing sanctions pressure that affects
Russian Federation requires a significant mobilization of domestic economy resources in order to
ensure self-efficiency and independence. Oil and gas sector is the most significant for the
Russian economy, providing a huge share of budget revenues. Thus, sanctions were directed at
this industry in order to reduce the potential of the Russian Federation in the field of
hydrocarbon deposits development. Certain restrictions also affected the sphere of oilfield
services. In previous years a significant share of this market was occupied by foreign companies,
therefore, using these companies as an instrument of pressure on the Russian Federation seems to
be quite an easy way.

The goal of this study is to analyze the current situation related to import substitution in the
sphere of oilfield services, identify trends and prospects for the development of domestic
industry in this area. The following tasks were set in the work: to consider the areas of industry
affected by sanctions; to identify the impact of sanctions on the oil and gas sector; to analyze the
dependence of the oil and gas industry, particularly, oilfield services, on foreign companies,
suppliers, assets; to assess the ability of the domestic industry to offset the negative influence of
sanctions.

The research methods used in this study were the analysis of literary sources and the
systematization of received information in order to identify the prospects and trends of the
import substitution process in the Russian Federation.

Current situation related to the process of import substitution was analized in this study.
Moreover, there were described main problems of oild and gas industry and, especially, oifield
service. The most significant trends and prospects of Russian import substitution policy in the
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sphere of oilfield service were also presented in this study. Hereby are presented the main
conclusions of this study.

1. The phenomenon of import substitution in the Russian Federation is forced, which
means that it is necessary to implement a strategy for its implementation under the influence of
external factors;

2. The Russian oil and gas industry has faced serious problems in the field of
unconventional hydrocarbon reserves recovering and development of the Arctic continental
shelf;

3. The high-tech segments of the oilfield service depend on the import component;

4. The suspension of investments in the Russian oilfield service, which means the
prohibition of delivering new equipment and technologies to Russia by the "big Four" service
companies opens a great variety of opportunities for Russian manufacturers to fill the created
market emptiness;

5. Russian manufacturers of oil and gas equipment have made progress in localizing some
technologies, however, it is too early to think about full independence from foreign supplies;

6. It is necessary to support scientists and manufacturers engaged in the research and
development of equipment used for accompanying the process of oil and gas production.

The results of the analysis carried out in this study prove that the prospects of import
substitution in the oilfield service could be considered positive. The Russian Federation has a lot
of qualified personnel and scientific developments that can be used to produce important
equipment and technologies. In addition, it should be noted that there is also a so-called
technology transfer. Russian companies have experience working with foreign components and
equipment, which will allow them to organize the manufacturing of similar products. The current
geopolitical situation has given the necessary stimulus for the development of industry and
technology.

Scientific adviser: O.A. Marinina, Associate Professor, PhD in Economics, St. Petersburg Mining University,
St. Petershurg, Russia
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PA3BPABOTKA MOJEJIN YIIPABJIEHHUS HEITOYKON IOCTABOK
HE®TEI'A30BOM OTPACJIN C UCITOJIb30BAHUEM BJIOKUYENH

Texuonocus ONOKYelH COBEPUIEHCMEYEMC s 0ecsmb Tem U CHMAHOBUMCS YUPPOBbIM MPEHOOM 8 PA3IUYHbIX
ompacaax. Komnanuu negmeeazoeoii npomviuiienHocmu 6 nociedHee 6pems paspadamvleéarm NUiOmHble
npoeKmuvl GHeOPeHUsl MeXHOI02UU DIOKYelH 8 YEeNnOYKy NOCMABOK, NOCKOLbKY MO MONCEM 3HAYUMENbHO NOBbICUND
VPOB8eHb OpeaHusayuu u ynpaenerus, s@gexmugnocms paboueco npoyeccd, O0e30RACHOCMb OAHHBIX, d MAKHCe
NOIHOCMbIO U30a8UMb MUHEPATbHO-Cbipbesoll kKomnaeke (MCK) om sxkoHomuueckux npecmynienuu. B Odawunoil
cmamve ananu3 u OYeHKa HayuHot 6a3vl 8 001acmu UCNONb308AHUSL MEXHOI02UL OIOKYelH 6 chepe desmenbrocmell
MCK ochosvisaemcs Ha onvime 3apyOexdcHO20 U OMeyecmseHH020 HAYYHO20 COObWecmsed, a MakKice peanibHblX
npumepax eneoperus 00veKma uccied08anus. AHanus noxasvieaem, 4mo MexHoI02Us umeem pso npeumyuecms u
HEOOCMAamKo8 8 CPAGHEHUU C MPAOUYUOHHOU YNPABLEHUeCKOU CImpYKmypou u yenouxou nocmagox. Ceco0ns ne
cyujecmeyem O1a20NPUAMHOLL Cpeobl 0Jisl NOBCEMECTNHO20 GHEOPeHUs U Peanu3ayul COOmEemcmayiouux npoeKmos.
OoHako, coemecmHOe UCNONIb308AHUE MEXHON02U pPACNpedeNeHHO20 peecmpd, UHmMepHem 6ewel U CMapm
KOHMPAKmMos8 6 Cuiax co3oamsv 0Oojiee NPO3PAYHYIO U HAOEICHYIO IKOCUcmeMmy 01 OusHeca, a makce YCKOpumy
npoyecc 00CMUdICeHUs yeaell yCmouuugo2o pazeumusi.

Knwueswvie cnoea: bnoxueiin; Hnmepnem Bewu; cmapm-kKoHmpaxmol; YnpasieHue yenoukou nocmasgox;
CMPYKMypa ynpaeieHust Ha 0CHoge OJloKuellH; yugposuszayus Hepmezazogou ompaciu; unoycmpus 4.0, yugposas
mparcghopmayus

B wuccrnemoBaHMu  pacCMOTpeHa TEXHOJOTHS ONOKYEHH B KAauyecTBE OCHOBBI IS
paclpeiesIeHHbIX ~ PEeecTpoB, Tpeaiaraiouas HWHHOBAIMOHHYIO IUIar¢gopMy Uil  HOBOTO
JELIEHTPAIM30BAHHOTO U MPO3PAYHOr0 MEXaHMW3Ma TPAH3AKIMNA. Y HACTIEI0OBaHHBIE XaPAKTEPUCTUKH
9TOM TEXHOJIOTMHM TOBBIIIAIOT JOBEpHE 3a CYET MPO3PAaYHOCTH U OTCICKUBAEMOCTH JHOOOM
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TPaH3aKUMM C JaHHBIMM, TOBapaMH M (DMHAHCOBBIMU pecypcaMu. B mociemnee Bpems
MIPAaBUTENILCTBA W KPYIHBbIE Koprnopamuu HedterazoBoir otpaciu (Shell, BP, T'aznpom) mzydaror
BO3MO)KHOCTb BHEAPEHUS U YJIYUIIEHHsI 3TOM TEXHOJOIMH B pa3JIMYHBIX 00JACTSIX NPUMEHEHMS.
Takue rnobGanpHble NPOOJIEMBbl MPOMBIIUIEHHOCTH KaK OTPOMHBIN JOKYMEHTOOOOPOT, CIIOMKHBINA
NPUHIMIT OTCJISKUBAHUS IApPaMETPOB NPOJIYKTa W YCIOBUM €ro TPaHCIOPTUPOBKH, a TaKXKe
SKOHOMMYECKUE MPECTYIUIEHUsI MOTYT OBITh COOTBETCTBEHHO YCTPAHEHBI, YIPOIIEHBI MM
HOJHOCTBIO JIMKBUAWPOBAHBI C IOMOIIBIO TEXHOJIOTMU OJI0K4YelH. bosiee Toro, TeXHOIOIHS MOXKET
3HAUUTENIBHO YIYYLIUTh TAKU€ MAacCIUTaOHble CUCTEMbl M CTPYKTYpbl PaboThl IUIaTopMm, Kak
CHCTEMBI TOPTOBJIM BBHIOPOCAMH, TEM CaMbIM YCKOPHUTBH IPOIECC JOCTIKEHHUS LETH YCTOMYMBOTO
pasButus Nel3.

Llenpto naHHO#M paboTHI sBiAETCS pa3paboTka MOAETH YHpaBieHUs i APPEKTUBHOTO
U 11€JIECOO0PAa3HOT0 BHEAPEHUS TEXHOJOIMM OJIOKYEHH B LENOYKY IOCTAaBOK KOMIIAHUH
HeTera3oBOM OTpacid W CHUCTEMY TOPTOBIM BbIOpocamu i jgoctwxenus LIYP 13 no
2030 roma, a Tak)Ke IMPAKTUYECKOE CPABHEHUE pPE3yJbTATOB, IOJYUYEHHBIX C IOMOIIbIO
peiaraéMoi TEXHOJIOTMH U TPAJULIMOHHOIO TIOJX0/a.

Metonamu uccnenoBaHMs SBISUINCh KJIACTEPHBIM aHANM3 JIUTEPaTypHBIX HCTOYHUKOB
¥ CHUCTEMAaTH3alusl Pe3yJIbTaTOB MCCIICAOBAHUIA B 0OJIACTH YNPaBIICHUS IETIOYKON MOCTaBOK Ha
ocHoBe OsokueiiH. KnacrepHblil aHanu3 JUTepaTypHBIX MCTOYHHMKOB IPOBEJIEH Ha OCHOBE 0a3
nansbix Scopus, Elibrary, Google Scholar, ResearchGate u SciArticle.

OCHOBBIBasICh Ha pe3yJIbTaTax aHAJIN3a, MOKHO CIENIaTh CJIEYIOLUE BHIBOJIBL:

1. Hecmorps Ha TO, YTO BHYTPEHHMH PpBIHOK CBIpbsi B OOJBIIMHCTBE CTpaH
MOHOIIOJIM3UPOBAH, TEXHOJIOTUS IPUMEHSETCS BO MHOTMX MPOYUX OTpacisX. MHOrue HayyHble
JesTeIn yKa3plBaloT Ha (aKT BO3MOXKHOCTH TIOBCEMECTHOTO BHEAPEHHS TEXHOJOTHHU
U U3MEHEHUS NPUHIMIIOB YIpaBlieHUs B OOJBIIMHCTBE 00JacTAX MPOMBINUIEHHOCTH
Y IIOBCEHEBHOM KU3HU.

2. CnoxHble yIpaBJI€HUECKUE MPOLECCHl, TaKHE Kak Ilepefada pecypcoB Ha 3KCIOPT,
IPUBOJAT K psAY IPo0JieM, CBA3aHHBIX C O()OPMIICHUEM JIOKYMEHTOB U MOAJEPKAHUEM JTOBEPHS
MEXJy CTOPOHAMHU JIOrOBOpa. OTH HPOOJIEMbI MOKHO PEUIMTh C IHOMOIIBIO TEXHOJIOIUiH
Blockchain (BC), Internet of Things (IoT) u Smart Contracts (SC).

3. Cumb6mo3 IT rexnomoruii, cocrosimuit u3 BC, IoT u SC, umeer ompeneneHHbIC
IpPEUMYIIECTBA B CTPYKType HpPEINpHUSITHs B CPaBHEHUHM C TPAJAULMOHHBIMU CHUCTEMaMH
ynpaBiieHus. JJaHHbIE TEXHOIOTUH MO3BOJISIIOT CO3/1aBaTh MPEANPUATUS Ha 0000 ITHOM JI0BEpUH,
COKpPATUTh JOKYMEHTOOOOPOT U 00€30MacuTh MPEANPUATHS OT IKOHOMUYECKUX MPECTYIICHUH.
Opnnako, MX BHEAPEHUE MOMKET BHECTH CEPHE3HBIE M3MEHEHHS B IOJIMTUKY INPOMBIIUIEHHBIX
KOMIIaHUI, YTO B CBOIO OYEpEe/b, CKaKETCS Ha FOPUIMYECKUX U YIPABICHUYECKUX AaCMEKTax
6usHeca.

4. Bueapenue TtexHosorun BC B 1emnouky MOCTaBOK He(TerazoBoro KomIuiekca
OpPEJOCTaBIsAeT Psii  BO3MOXKHOCTEH, KOTOpble MOTYT IOBBICUTH  OOCITY>KHBAa€MOCTh
Y TIPO3pPAvyHOCTh JIOTUCTHMUECKUX M TeXHOJOoruueckux mporeccoB. BC, kak peectpoBas
TEXHOJIOTUS B LIENIOYKE MMOCTABOK BBHITIAIUT MHOIOOOEIIAONIE 32 CYET CBOMCTB HEM3MEHHOCTH,
YETKOCTH U OE30MaCHOCTH.

5. H3meHeHMe aKTyaJbHOH CerofHs cucTembl TOprobiau BbeiOpocamu CO2 B pamkax
JOCTHKEHHUSI 1eled YCTOMYMBOTO pa3BUTUS 3a CHET BHEApPEHHS UU(QPOBBIX TEXHOJIOTUN
Y TIOCJIEYIOIIETO TPUCBOEHNS YHUKAIBHBIX 111 BC CBONCTB MOXKET 3HAUUTENBHO MOBIUATH HA
yckopeHue naoctkeHus nenu Nel3 «lIpunsthe cpouyHblx Mep Ho OOprOe ¢ U3MEHEHUEM
KJIUMaTa U €ro NoCIeACTBUSIMMY.

6. 3a cuer cBoeil HOBU3HBI TexHOJorusi BC ocraercst B 00JIaCTH TPOEKTOB C MaJlon
CTENEHbIO pEeAIM3allud M YCIEUIHOro BHEeApeHUs. JlaHHBIA IpeIMeT HCCIENOBAaHUS SBIAETCS
CIOXKHBIM M  MEKIUCUUIUIMHAPHBIM, YTO 3ameaisieT nmpouecc BHeapeHus. OnaHako,
HOCJEayoIe HW3yYeHHe MPHUHLIMIOB pPabOThl, CO3JaHUWE HOBBIX MOJEeH YIpaBiIeHHUS,
npeoOpa3oBaHue CYIIECTBYIOIIUX AJITOPUTMOB U MPOTOKOJIOB TEXHOJOTHH, a TAK)KE IMPAaKTHKA
MCIIOJIb30BaHUs JAHHON TEXHOJIOTUU aeT BO3MOKHOCTh MCK BBIITH Ha HOBBIN YPOBEHb.
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DEVELOPMENT OF A SUPPLY CHAIN MANAGEMENT MODEL
FOR THE OIL AND GAS INDUSTRY USING BLOCKCHAIN

Blockchain technology has been improving for ten years and is becoming a digital trend in various industries.
Companies in the oil and gas industry have recently been developing pilot projects to introduce blockchain technology into
the supply chain, as this can significantly increase the level of organization and management, workflow efficiency, data
security, and also completely rid the mineral complex (MRC) of economic crimes. In this article, the analysis and evaluation
of current publications on the use of blockchain technology in the field of MRC activities is based on the experience of foreign
and domestic scientific communities and real examples of the implementation of the subject of research. The analysis shows
that the technology has a number of advantages and disadvantages in comparison with the traditional management structure
and supply chain. Today, there is no favorable environment for the widespread introduction and implementation of relevant
projects. However, the combined use of distributed ledger technologies, the Internet of things and smart contracts can create
a more transparent and reliable business ecosystem, as well as accelerate the process of achieving sustainable development
goals.

Keywords: Blockchain; Internet of Things; smart contracts; supply chain management; blockchain-based governance
structure; digitalization of the oil and gas industry; industry 4.0; digital transformation

The study considers blockchain technology as the basis for distributed ledgers, offering an
innovative platform for a new decentralized and transparent transaction mechanism in industries
and companies. The legacy characteristics of this technology increase trust through the
transparency and traceability of any transaction involving data, goods and financial resources.
Recently, governments and large oil and gas corporations (Shell, BP, Gazprom) have been
exploring the possibility of implementing and improving this technology in various applications,
from finance, social and legal industries to engineering, manufacturing and supply chain
networks. Such global problems of the industry as a huge document flow, the complex principle
of tracking the parameters of the product and the conditions of its transportation, as well as
economic crimes can be respectively eliminated, simplified or completely eliminated with the
help of blockchain technology. Moreover, technology can significantly improve large-scale
systems and platform structures such as emissions trading systems, thereby accelerating the
process of achieving Sustainable Development Goal 13.

The purpose of this work is to develop a framework for the effective and efficient
implementation of blockchain technology in the supply chain of oil and gas companies and the
emissions trading system to achieve SDG 13 by 2030, as well as in a practical comparison of the
results obtained using the proposed technology and those obtained using the traditional approach.

The research methods were cluster analysis of literary sources and systematization of
research results in the field of supply chain management based on blockchain. Cluster analysis of
literary sources was carried out based on the Scopus, Elibrary, Google Scholar ResearchGate and
SciArticle. databases.

Based on the results of the analysis, the following conclusions can be drawn:

1. Despite the fact that the domestic market in most countries is monopolized, the
application of technology can be found in many current development directions. Many scientists
point to the possibility of widespread introduction of technology and changes in management
principles in many areas of industry and everyday life.

2. Complex management processes, such as the transfer of resources for export, lead to
a large number of difficulties associated with paperwork and maintaining trust between the
parties to the contract. These problems can be solved with the help of Blockchain, Internet of
Things and Smart Contracts technologies.

3. The use of a symbiosis of IT technologies, consisting of BC, 10T and SC, has certain
advantages in the structure of the enterprise, compared with traditional management systems.
These technologies make it possible to create enterprises based on baseless trust, reduce
paperwork and protect enterprises from economic crimes. However, its implementation can
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make serious changes in the policy of industrial companies, which in turn will affect the legal
and managerial aspects of the business.

4. The introduction of blockchain technology in the supply chain of the oil and gas
complex provides a number of opportunities that can increase the maintainability and
transparency of logistics and technical processes. Blockchain as an application in the

5. Changing the CO, emissions trading system that is relevant today in the framework of
achieving the goal of sustainable development through the introduction of digital technologies
and the subsequent assignment of properties that are unique to the blockchain can significantly
affect the acceleration of the achievement of goal No. 13 “Take urgent action to combat climate
change and its consequences”.

6. Due to its novelty, blockchain technology remains in the field of projects with a low
degree of implementation and successful implementation. This subject of research is complex
and interdisciplinary, which slows down the implementation process. However, the subsequent
study of the principles of operation, the creation of new control structures, the transformation of
existing algorithms and technology protocols, as well as the practice of using this technology,
makes it possible to reach a new level of MRC.
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