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IMepcnieKTUBBI CHUKEHUS YTJIEPOAHOTO CJIe/la B MHAYCTPUH CHKUKEHHOT0 MPUPOTHOro ra3a

. M. I'puropbeBa, E. b. ®egoposa

PT'Y medn u raza (HUY) umenu U. M. I'yOknHa

grigorieva.d.m@yandex.ru

Jna evinonnenus ycnoguii Hlapusicckozo coenawenus nompeoyemcs nepecmpoura Mupogoti IKOHOMUKU,
cosepuieHue Hepeonepexoda K HU3K0Y2aepoOOHOMY PA36UMUIo, Ymo Ompasumcst 6n0C1e0CmaulL Ha Ompaciu
MPAOUYUOHHBIX UCTHOYHUKOB SHEPIUL U, 8 YACIMHOCMU, UHOYCTHPUL CIHCUICEHH020 npupodHozo 2aza (CIIT). B
cmambe npedcmasier 0030p NepCneKmus CHUNCeHUsL yeaepooHo2o ciedd 8 2azosoll ompacau. Ilpueoosames
MexHu4ecKue, NOIUMuUYecKue U IKOHOMUYECKUue Mepvl CIanosienus oekapoonuzayuu. M3nazaomes nepcnexmugul
9KCHOPMHO20 PbIHKA NPUpooHo2o eaza 0ast Poccuu. I[lpedcmasnena kaaccughuxayus mexuoniocuil, C6a3aHHbIX C
yaasausanuem yearexucnozo 2aza. Ocoboe sHumanue yoensiemcs CHUNCEHUIO dIMUCCUU NAPHUKOBLIX 24308 8 UHOYCMPUU
CIir.

KiioueBble ciioBa: 1ekapOOHU3AIS, YTIACPOIHBINA CIIE, CKMKSHHBIM TPUPOTHBIN Ta3.

DOI: 10.32935/1815-2600-221-134-3-3-10

D. M. Grigoyeva, E. B. Fedorova

Gubkin Russian State University of Oil and Gas

The Prospects for Reducing the Carbon Footprint in Liquefied Natural Gas Industry

To meet the terms of the Paris Agreement, it will be necessary to restructure the world economy, make an energy
transition to low-carbon development, which will subsequently affect the conventional energy sources industry and, in
particular, the liquefied natural gas (LNG) sector. The article provides an overview of the prospects for reducing the
carbon footprint in the gas industry. Technical, political and economic measures of decarbonization formation are
given. The prospects of the natural gas export market for Russia are outlined. The classification of technologies
related to carbon dioxide capture is presented. Special attention is paid to reducing greenhouse gas emissions

in the LNG industry.

Key words: decarbonization, carbon footprint, liquefied natural gas.

Du3NKO-XUMHYECKHUE CBOIiCTBA I1y00K03a/1eralommnx Hedrei

N. T'. Slmenko, FO. M. Tloaunryk

WncturyT xumun Hedptu Cubupckoro otnenenns PAH, r. Tomck

sric@ipc.tsc.ru

B pabome paccmompenst ocobennocmu c80licme mMaiouzyueHublx hegpmell Ha bonvuux enyounax (bonee 4500 m),
HeobX00UMOCMb 0C80EHUSL KOMOPBIX 8b13bI6ACTCS NPOOOINCAUWUMCI COKpaUeHuem 000bluu Hehmu 8
MPaouyuoHHbIX Hedhmedobvlearowux nposunyusx. Ilpogeden ananus NPoCMpPancmeeHHO20 pacnpedeneHus 3andcos
1O KOHMUHEHMAM U CIMPAHAM 271yO0K03a1e2aruux Hepmeri u usMEHeHUU UX QUIUKO-XUMUYECKUX CEOLCNE U YCI08ULL
sanezanus. B uccredosanusx ucnonvzosanst ungopmayus o 21067 obpasyax negpmeti uz 167 negpmenocuvix
baccelinos Mupa, noiyYeHHas u3 6a3vl OGHHBIX N0 QUIUKO-XUMUYECKUM CE0UCMEaM Hedhmell. YcmanosieHbl

ocobennocmu qbu3u7<0—xumultec7<ux ceoticme 2]1_)/’607(0361]1626170144“)6 HequezZ, nposieiarnmuecs 6 YMEeHbUERUU



NAOMHOCMU U 8A3KOCMU Hemell, 8 COKPAWEHUU COOEPHCAHUL CePbl U ACHATLIMO-CMOTUCTBIX 8eUeCmE U
NOBBIUUEHUU COOEPHCAHUSA Ie2KUX DPaKyull U HepMAHO20 2a3a NO CPABHEHUIO C HePMAMU MATBIX U CPEOHUX 2TYOUH
3aneeanus.

KumioueBble ciioBa: riryooko3aneraroniue HedTi, HepTera30HOCHBIH 0acceitH, HePTIHBIC MECTOPOKICHHUSI,

0a3a TaHHBIX, PU3NKO-XUMHUYECKHE CBOMCTBA HE(PTH, YCIIOBHS 3aJIeTaHUSI.

DOI: 10.32935/1815-2600-221-134-3-11-17

I. G. Yashchenko, Y. M. Polishchuk

Institute of Petroleum Chemistry of Siberian Branch of Russian Academy of Sciences

Physico-Chemical Properties of Deep-Lying Oils

The article is devoted to the urgent problem of studying the features of the properties of poorly studied oils at great
depths (more than 4,500 m), the need for development of which is caused by the continuing decline in oil production
in traditional oil producing provinces. The analysis of the spatial distribution of reserves across the continents and
countries of deep-seated oils and changes in their physico-chemical properties and the occurrence conditions, which
made it possible to identify their main features. The studies used information on 21067 oil samples from 167
oil-bearing basins of the world, obtained from the database on the physicochemical properties of oils. The features
of the physicochemical properties of deep-seated oils have been established, which are manifested in a decrease

in the density and viscosity of oils, in a decrease in the content of sulfur and asphalt-resinous substances, and

in an increase in the content of light fractions and oil gas in comparison with oils of small and medium depths.

Key words: deep-seated oils, oil and gas basin, oil fields, database, oil physic-chemical properties, occurrence

conditions.

Ouenka cTadMIbHOCTH CMA3bIBAIOLIEl CIOCOOHOCTH AN3EJbHBIX TOILUIMB MPH UX HCKYCCTBEHHOM OKHC/JIEHUH
U ONBITHOM XpaHeHUHU

J1. B. Hemmo6os!, I1. 1O. Illep6akos!, A. B. Uepusimesa!, B. A. I'yGapesa', A. O. [lanxuii?

I®AY «25 TocHUU xummoronorun Muno6oporst Poccum,

2OI'AY «BOCHHBII HHHOBALMOHHBIH TEXHOMOIHIC «Ipay

nelyubov_dv@mail.ru

IIpedcmasnenvl pesyivmamul UCCACO08AHUT NO ONPEOENEHUIO ONTHUMATLHBIX NAPAMEMPOE UCKYCCINEEHHO20
OKUCTIEHUS OU3ETILHBIX MONIUG C YEAbIO OYEHKU CMADUTLHOCIU UX CMA3bIBAIoOWel CHOCOOHOCIU 8 YCIOGUSX
xpanenus. Ha ocnoge kpumuyeckozo ananuza napamempog paree papadbomaniozo memooa Ovll usmenen oovem
OKUCTIAIEMO20 MONIUGA, KAMATUMUYECKU-AKIMUGHBII MEMA, KOHMAKMUPYIOWUl ¢ MONIUSOM, a MaKdice niowaosb
KOHMAKMa ¢ MEMaioM U ¢ 6030YXOM, 4O NO360UN0 NOBICUMb A0EK8AMHOCHb USMEHEHUT COCMABA OU3ETbHbIX
MONAUG NPU OKUCTIEHUYU PA3PAOOMAHHBIM MEMOOOM AHALO2UYHBIM USMEHEHUAM NPU UX XpaHeHuu. Ycmanogneno, umo
npuMeHeHue Meou, 8 Kawecmee KamaiumuyecKu-akmueHo20 Memaiid npu UCKYCCmeeHHOM OKUCICHUU OU3ETbHbIX
MONIUG UHMEHCUDUYUPYem HaAKONIeHUe KapOOHUTbHBIX U KAPOOKCUIbHBIX NPOOYKMO8 OKUCAEHUS, HO CHUNCAem
CKOPOCHb HAKONIEHUS 2UOPOKCULLHBIX NPOOYKINOE OKUCIEHUS, YO HedOeK8AMHO U3MEHEHUI0 COCMABA OU3ETIbHbIX
MONUG NPU UX XpaHeHuu 6 cmanvholl mape. Ha npumepe ouzenvHo2o monauea uccie008aHHO20 cOCmasa

VCMAHOBNEHO, YMO YXYOUleHUue cCMaszvlearoujeti ChoCoOHOCMU OU3ETbHBIX MONAUE NPU ux xpareruu 8 200-1umpoeuix



cmanvuslx boukax ¢ meuenue 10 mecayes modicem 6biMb CAPOSHOZUPOBAHO NYMeEM UX OKUCTIEHUs pa3paAOOMAHHbIM
Memooom 6 meuerue 2, 4 u 6 u ¢ nocredyoujeli OYeHKOU CMazvleaueli CnoCOOHOCMU OKUCTEHHbIX MONIUS.
KiioueBble ¢j10Ba: OKUCIICHUE TOIUIUB, XPAaHCHHUE TOILIUB, CTAOMILHOCTh TOIUIMB MTPHU XPaHEHHUH,

MOKA3aTeNIM Ka4ecTBa TOIUIMB, CMA3bIBAIOIIAs CIOCOOHOCTD, COXPAaHSIEMOCTh TOTLIIHB.

DOI: 10.32935/1815-2600-221-134-3-18-22

D. V. Nelyubov!, P. J. Sherbakov!, A. V. Chernisheva!, V. A. Gubareva', A. O. Shatsky?

125th State Research Institute of Chemmotology, Ministry of Defense of Russia, *Military Innovation Technopolis
“ERA”

Estimation of Lubrication Stability of Diesel Fuels under the Oxidation and Storage Conditions

The paper is given to investigation and definition of optimal parameters of oxidation of diesel fuels for the purpose of
estimation its lubrication stability under the storage conditions. On the foundation of critical analyze of previous
method’s parameters it were corrected the volume of oxidating fuel, the type of catalyze-active metal, which is
contacting the fuel and also the fuel-metal and fuel-air contact-square. These corrections are allowed to increase the
adequacy of chemical composition changes of diesel fuel at the oxidation to the same changes at the storage
conditions. It was found that using the cuprum as the catalyze-active material of storage tanks increases the
appearance of carbonyl and carboxyl oxidation products and decreases the appearance of hydroxyl oxidation
products that is not adequately the chemical changes of diesel fuels while its storage in steel tare. On the foundation
of three samples of diesel fuel investigation was found that decreasing of lubrication ability of diesel fuel at its storage
for the 10 months could be forecasted by its oxidation via the developed method at least of 2, 4 and 6 hours with the
following estimation lubrication ability of oxidated samples.

Key words: oxidation of fuels, storage of fuels, storage stability of fuels, quality indexes of diesel fuels,

lubrication ability, long-term storage ability.

Pa3pa6oTka MeTOAMKHN BBIYHCIECHHUS I0JU Pa3pPyLIEHHbIX YIJI€BOAOPOA0B NPHU C:KUTAHUH

MOMYTHOI0 ra3a Ha MOPCKHUX mjiaTdopmax

H. X. Acagos

HanmonanpHOe a3poKOCMHYECKOE areHTCTBO, AzepOaiiixan

asadzade@rambler.ru

B cmamve paccmompena 803moxcHocms paspabomru HO80U MemMoOUKYU BLIYUCTEHU 00U PA3PYULEHHbIX
Y2ne6000p0008 NpU CxCUSAHUU NONYMHO20 2a3a 6 ¢axenax. [lokazano. yumo npobrema cocueanus NONYmMHoO20

V2ne8000po0HO20 2a3a COCMOUN 8 HEeNOIHOM C2OPAHUU MEMAHA U KAK Pe3YIbmam, 8 SMUCCUU 8 amMOcghepy MaKux
NPOOYKMOB KAK YeNeKUCIblil 243, a3po30.ib, a makdce meman. Heonpedenennocmo oyenku 0onu yenepoonou ppakyuu

Memana 6 oduell Macce cxHcUSaemMo2o 2asd, a MaKdxHce OMHOULEeHUS. KOHYEeHMPAayull Memana u y2ieKcuioz2o 2aza

HAO pA3IudHbIMU MOPCKUMU Hepmedobbisatowumu niamgopmamu no360aem chopmuposams 6apuayUOHHYIO
ONMUMU3AYUOHHYIO 3A0ay, peuleHue KOMopou NO36015em OYeHUNMb MUHUMALLHO 2APAHMUPOBAHHYIO GENUYUHY
001U Pa3PYULEHHO20 Y2ieB8000POOH020 243a NPU CHCULAHUU €20 8 (PaKelaxs.

KiueBble ciioBa: Qaken, MOMyTHHIN Ta3, MOPCKUE MIaTHOPMBI, ONTHUMHU3ALIHS.

DOI: 10.32935/1815-2600-221-134-3-23-25



I. H. Asadov

National Aerospace Agency, Azerbaijan Republic

Development of Methodics for Calculation of Share of Destroyed Hydrocarbons

upon Flaring of Associated Gas at Sea Platforms

In the article the possibility to develop the new methodic for calculation of share of destroyed hydrocarbons
upon flaring of associated gas is considered. It is shown that problem of flaring of associated hydrocarbon gas
is that non-complete firing causing emission to atmosphere such products as COz, aerosol (black carbon]

and also CH4. Uncertainty in estimate of carbon fraction in total mass and also of ratio of concentrations of CHy
and CO: over different oil producing sea platforms make it possible to form variation optimization task solution
of which allows to evaluate the minimum guaranteed share of destroyed hydrocarbon gas upon its flaring.

Key words: flare, associated gas, sea platforms.

AJcOpOLIMOHHAS 0YMCTKA U30MEHTAHA OT AUMeTWICYJbduaa

H. I'. baxuposa, A. M. Masrapos, A. ®. BunsgaHos,

®. A. Kopobkos, H. 1. Ky3nerora, T. B. OkpyxHOBa

AO «BoDKCKHMi HAyIHO-UCCIISI0BATESILCKUA HHCTUTYT YTIIEBOJOPOIHOTO CHIPhs», T. Kazann

asadzade@rambler.ru

Hccredosana aocopbyuonnas cnocobnocme pada yeoaumos 8 npoyecce OYUCMKYU Om OUMemUICyibduoa
MOOENbHOU cMmecu ¢ H-eekcanom. B evibpannvix ycrosusx (21-24°C, pacxod modenvhotl cmecu — 120 mn/u,

00vem adcopbenma — 50 M) HAUOOIBLULYIO CEPOEMKOCIb NPOsGIsem Yavmpacmadunvusiil yeoaum HY — 2,3% mac.
KiaroueBble ¢10Ba: OUHCTKA, aICOPOIIHS, IICOTUTHI, TUMETHIICYIb(MHUI,

YIIIEBOIOPOAHBIE (DPAKINK, U30TICHTaHOBAs (PpaKIIus.

DOI: 10.32935/1815-2600-221-134-3-26-28

N. G. Bazhirova, A. M. Mazgarov, A. F. Vildanov F. A. Korobkov, N. I. Kuznechova, T. I. Okruznova

«Volga Research Institute of Hydrocarbon Feed» JS

Adsorption Treatment Izopentane from Dimethyl Sulfide

The adsorption capacity of a number of zeolites during the purification of the n-hexane + dimethyl sulfide model
mixture from dimethyl sulfide was studied. Under the selected conditions (21-24°C, flow rate of the model mixture —
120 ml/h, adsorbent volume — 50 ml) ultra-stable zeolite exhibits the greatest sulfur capacity 2.3% by weight.

Key words: purification, adsorption, zeolytes, dimethyl sulfide, hydrocarbon fractions, isopentane fraction.

Ouenka 3¢ peKTUBHOCTH CKUTAHUSI AMMHAKCOAEPsKALLEro ra3a B peakiMOHHbIX Neyax ycranoBku Kiayca
€ HCTOJIb30BAHHEM METO/I0B BHIYMCIUTENbHOH IIIPOTHHAMUAKHI

. P. Kapumog, A. B. Kiiunos, JI. P. Munu6acBa

Kazanckuii HallmoHaNBHBIN UCCIIEI0BATENbCKUM TEXHOJOTUUECKUN YHUBEPCUTET

KarimovI@mail.ru



Ha ocnose memooa gvruuciumenvHoil 2u0poOUHAMUKY C UCHOAb308aHUEM npocpammuo2o komniekca ANSYS Fluent
BbINOIHEHO MOOEIUPOBAHUE CHCULAHUS KUCTBIX 2306 8 neuax ycmanoeku Knayca ¢ 0onoinumensHuim cocueanuem
AMMUAKCOOEPHCAUe20 2d3a C YCMAHOBKU OMNAPKU KUCLOU 800bl. B Kauecmee 06vekma uccie008aHus paccmMompena
YCMAHOBKA NOLyHeHUs: cepbl KoMnieKca 2iybokotl nepepabomku maxcenvix ocmamrog AO « TAUD-HK».

1o pezynomamam CFD-mo0enuposanus onpeoenenst 603MONCHbIE 6APUAHMBL PA3GUMUS CYEHAPUS YIMUTUZAYUU
AMMUAKCOOEPIAHCAWUX KUCTBIX 2A306 HA YCMAHOBKE NOLYYeHUs Cepbl NPU USMEHEHUU COCMABA 2a308,
MepMOOUHAMUYECKUX YCI08ULL, A MAKICE PeyIUPOBaHIs CMPYKMYpbl nomoka 6 neuu. Ilonyuennvie oannvle

XOPOWIO CO2NACYIOMC € hakmuiecKumy napamempamu pabomol Oeticmsyioweli yCmaHoeKu.

KiroueBble ci1oBa: cepoBo10po, aMMHAK, cepa, TopeHue, npouecc Kinayca,

nieub, runpoanaamuka, ANSYS Fluent.

DOI: 10.32935/1815-2600-221-134-3-29-34

I. R. Karimov, A. V. Klinov, L. R. Minibaeva

Kazan National Research Technological University

Computational Fluid Dynamics-Based Efficiency Evaluation

of Ammonia Containing Gas Combustion in the Claus Reaction Furnaces

Based on the computational fluid dynamics method using ANSYS Fluent software, we carried out a simulation of acid
gases combustion process in the Claus furnaces with further combustion of ammonia containing gas originated from
sour water stripper. The sulphur recovery unit of the heavy residue conversion complex owned by TAIF-NK was
considered as a research subject. As per the results of CFD-simulation, the optional scenarios were defined for
utilization of ammonia containing acid gases in the sulphur recovery unit by adjustment of gas composition,
thermodynamic conditions, as well as by controlling the flow pattern in the Furnace. The data obtained agree quite
well with the actual performance parameters of the existing unit and the findings in the public domain.

Key words: hydrogen sulfide, ammonia, oxygen, sulfur, combustion, Claus process,

furnace, hydrodynamics, ANSYS Fluent.

MeTon 00padoTKH JAHHBIX THAPOAMHAMHYECKUX HCCIeT0BAHUI CKBAKUH

A. M. Cpanos

WuctutyT npobnem HedTr u raza PAH

svalov@ipng.ru

Tpaouyuonnoiii memoo Xopnepa 06pabomxku OaHHbIX 2UOPOOUHAMUUECKUX UCCIeO08AHUL CKBANCUH MOJicem DblNb
VCOBEPULEHCMBOBAH CREYUATbHBIM NPE0OPA308aHUEM KPUBLIX 0AGIeHUsl, COKPAWYAIOWUM BPEMSL 8bIX00A
npeobpa308aHHLIX KPUBLIX HA ACUMIIMOMUYECKUe PedcuMbl, Heobxooumble 01 00pabomKu Smux OaHHULIX.

Ipu smom ons yuema Oeticmeusi CKUH-()aKmMopa u 61UsAHUSL CIBOIA CKBANCUHBI HEODX0OUMO UCNOTIb308AMb Dolee
NOIHOE ACUMNIMOMUYECKOe PAZNIONCEHUe MOUYH020 PeuleHus: YPAGHEeHUs Nbe30NPOGOOHOCHU NPU HONLUUUX SHAUCHUSX
epemenu. Buecme ¢ mem, noIHOCMbIO UCKTTIOUUMb GUSHUE CMBOJIA CKEANCUHBL YKA3ZAHHBIL MEMOO He RO380Jsen,
NOCKONbKY UCNOAB3YEMOE ACUMNMOMUYECKOE PA3NONCEHUE PEULEHUs. NPU MATbIX 3HAYEHUSX GPEMeHU
02PAHUYUBAEMCSL CYUWECMBOBAHUEM 0CODOU MOUKU, 8 OKPECMHOCHU KOMOPOU ACUMIMOMUYECKOE PA3NONCEHUE

nepecmaem Ovlms CnPaseoaUsviM. s peutenus smoi npooLemvl NPeoaIazaemcs Houlll Memoo 0opadomKy OaHHbIX



2UOPOOUHAMUYECKUX UCCIeO08ANUL CKBANCUH, KOMOPBLI NO360151eM NOTHOCMbIO YCMPAHUMb GIUAHUE CIB0IA
ckeadicunvl. Memoo ocnosar Ha 88edeHuYU MOOUPUYUPOBAHHOU PYHKYUU NPUMOKA K CKBAJICUHE, 8KIOUAIOuel
8 cebs1 COCMABNAIWYIO SPAHUYHO20 YCIL08USL, COOMBEMCMBYIOWYIO GIUSHUIO CIBOJIA CKEANCUHDI.

KioueBblie cj10Ba: THAPOAMHAMUYECKIE UCCICIOBAHUS CKBAKHH, METOJT XOpHEDa,

YpaBHCHUC NbE30IIPOBOAHOCTH, BIIUAHUC CTBOJIA CKBAXXUHBI, ACUMIITOTUYCCKUC PAABIL.
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Data Processing Method of Well Testing

Horner’s traditional method of processing well test data can be improved by a special transformation of the pressure
curves, which reduces the time the converted curves reach the asymptotic regimes necessary for processing these
data. In this case, to take into account the action of the «skin factor» and the effect of the wellbore, it is necessary to
use a more complete asymptotic expansion of the exact solution of the conductivity equation at large values of time.
At the same time, this method does not allow to completely eliminate the influence of the wellbore, since the used
asymptotic expansion of the solution for small values of time is limited by the existence of a singular point, in the
vicinity of which the asymptotic expansion ceases to be valid. To solve this problem, a new method of processing well
test data is proposed, which allows completely eliminating the influence of the wellbore. The method is based on the
introduction of a modified inflow function to the well, which includes a component of the boundary condition
corresponding to the influence of the wellbore.

Key words: well testing, Horner’s method, conductivity equation, wellbore influence, asymptotic series.

AHaau3 3¢ (GeKTUBHOCTH TeXHOJI0ru4eckoii cucremnl paspadorkn XXIII niaacra mecropoxnenus I'oiiT-Kopt
M. M. Bakpaes!, ®@. 3. Bymokosa?, E. B. Jlymnep?, T. B. Conrykues!, M. D. Opnamies!

T'po3HeHcKu TOCY 1aPCTBEHHBIN HEPTAHOM TEXHMYECKUN YHUBEPCUTET

uMmeHn akagaemMuka M. J[. MunimnoHyKkoBa,

2V hpumcKui TOCY 1apPCTBEHHBINA HEPTAHOM TEXHUYECKUN YHUBEPCUTET

mubarik@yandex.ru

B cmamve npedcmasnen ananuz mexuonoeuuweckux cxem pazpadbomxu XXI1I nracma mecmopooicoenus I ovim-Kopm,
8 pesyvmame KOmopo2o npednodiCeHo GHeOpeHUe MEPONRPUAMULL N0 3aKaUKe 2a3a NOO GblCOKUM OAGNEHUEM.

B pezynomame npednoscennvix meponpuamuii ommeden pocm niacmogo2o 0asieHus @ pauoHe pacnonodceHus.
nepeozo paoa 000bIBAIOWUX CKEANICUH, VIYYUEHUE UX IKCNIYAMAYUOHHBIX XAPAKMEPUCUK CAEOCMEUE 3aKAUKU
easa. Buisgnenvl xapaxmepmvle npuyUnbL YUACMUBUUXCS PEMOHINOE CKEAJICUH, BbI36AHHbIE
acanbmocmononapaduHosbiMu OMAOACEHUAMU 8 000PYO0BAHUU, 8 TUDMOBLIX KOTOHHAX U GLIKUOHBIX TUHUSX.
IIpedycmompennvl mepovl no ycmpanenuro u 6opvoe ¢ nepevucienHbiMu 0ciodcHenuamu. Tax, Ha Mmecmopocoeruu
UCTIBIMAHA U BHEOPEHA MEXHON02US NOCMOAHHO20 003UPOBAHUS UHSUOUMOPA 8 3ampyOHOe NPOCMPAHCMEO
ckeadcunbvl. IIposedeno cpagnumenvHoe meCmuposanue aKkmusHOCmu peazeHmos. s yoanreHus 2iuHucmozo
KOJIbMAMAHMA NOPOGOU MAMPUYbL BbICOKOMEMNEPAMYPHBIX MEPPUSEHHBIX 00BEKMO8 PEKOMEHO08AHO NPUMEHEHUE

peazenmosg Ha 0CHose 6OPOPHMoOpPUCMO8000POOHOU KUCLIOMBL.



KiroueBble cj10Ba: 3aBOJHCHHE TUIACTA, 3aKAYKH I'a3a, BRITCCHSIOIIUHN areHT,
OyTun-6eH3ombpHas pakius, 60podhTOPUCTOBOIOPOTHAS KACIOTA.
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M. M. Bakraev!, F. Z. Bulyukova?, E. B. Dumler?, T. B. Soltukiev', I. E. Ordashev'

!Grozny State Oil Technical University» named after Academician M. D. Millionshchikov,

*Ufa State Oil Technical University

Data Processing Method of Well Testing

The article presents an analysis of technological schemes for the development of the XXIII layer of the Goyt-Kort
field, as a result of which the implementation of measures for high pressure gas injection is proposed. The geological
and production characteristics of the reservoir, technological features of the developed process and economic needs
Justified the choice of the Goyt-Kort field as a priority object for high-pressure gas injection to enhance oil recovery.
As a result of the proposed measures, an increase in reservoir pressure was noted in the area of the first row

of production wells, an improvement in their performance due to gas injection.The characteristic reasons for the
frequent well workovers caused by deposits of asphalt-resin-paraffin substances in equipment, in tubing and flow lines
have been identified. Measures are provided to eliminate and combat the listed complications. Thus, the field tested
and implemented the technology of constant dosing of the inhibitor into the annulus of the well. Comparative testing
of the activity of the reagents was carried out. To remove the clay bridging agent of the pore matrix of
high-temperature terrigenous objects, the use of reagents based on boronfluorinehydrogen acid is recommended.

Key words: waterflooding, gas injection, displacing agent, butyl-benzene fraction, boronfluorinehydrogen acid.

AHaJau3 pe3yIbTaTOB NMPHMEHEHHUsI A30THO-TIEHHOT0 THAPABJINYECKOr0 pa3pbiBa IJIACTa HA HeQTIHBIX
mectopoxaenusax TIIII «Koransimuedreras»

. B. Imanrynos, H. P. SpkeeBa

VY dumMckunii rocy 1apcTBEHHBIH HEPTAHONH TEXHUYECKUH YHUBEPCUTET

dinis.imangulov@gmail.com

B cmamve paccmampusaemcs o0un uz memooogs, NosblUaowux 3@ pexmuenocms onepayuu 2uOpasIuiecKo2o
paspuléa naacma — a30mHo-neHHblll 2UOpasIuiecKull paspwie niacma. Ha npumepe neckonvkux negpmsnwix
mecmopocoenuit TIIT «Koeanvimnegpmezasz» oyenusaemes sghpekmusnocmos npumereHuss O0aHHOU MexHoNA02UU
HA 0CHOGE Pe3yIbMAamos UCCIe008AHUs U 0AIOMCA PEKOMEHOAyUl K OalbHeuuieMy ee UCHOIb308aAHUIO.
KuroueBble c1oBa: ruipaBIMUECKUI pa3pblBa Iu1acTa, a30THO-NeHHbIH ['PI1.
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D. V. Imangulov, N. R. Yarkeeva

Ufa State Petroleum Technological University

Analysis of the results of using nitrogen foam hydraulic fracturing

at the oil fields of TPE «Kogalymneftegaz

The article discusses one of the methods that increase the efficiency of hydraulic fracturing operations —

nitrogen foam hydraulic fracturing. On the example of several oil fields of TPE “Kogalymneftegaz”,



the effectiveness of the application of this technology is assessed on the basis of the research results
and recommendations are given for its further use.

Key words: hydraulic fracturing operations, nitrogen foam hydraulic fracturing.

Bausiaue Temna oToopa (3aKavKu) JKUIKOCTH H KPATHOCTH MPOMBIBKH Ha HedTeoTAAdY

B. I1I. Axpamos!, I1I. X. Ymenos?, XK. ®. Hypuraunos?

!®unuan PI'Y uedru u raza (HUY) um. U. M. I'yGkuna B ropose Tanikenr,

>TalIKeHTCKMI rOCYJapCTBEHHBIM TEXHUUECKUH YHUBEPCUTET,
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B cmamve paccmompenvt 60npocel 61usHUSL UHMEHCUBHO20 OMOOPA HCUOKOCTHU HA HpoYyecc Heghmedobwbiuy u

Ha senuduHy 6e38600HOU meKyujell u KOHeuHol Hepmeomoauu. brnazonpuamuoe 8nusHUe bICOKUX MeMN08 0mbopa
JHCUOKOCMU HA meMn ombopa Hedmu u Ha MeKyuyo Hepmeomoauy 8 0OHbIL NEePUOO 6L sl MEXHOL0SULECKOU
O0CHOB0U Memooa (opcuposannoco omboopa dxcuokocmu uz naacma. Iokazano, ymo gopcuposanuviii omoop
n0380.J15em COKPAmums npoOOaNCUMENTbHOCHb NO30Hell CMAOUU U NPOOAUMb NePUO0 peHmabenrbHol 000bIYU Hepmu.
KiwueBble ciioBa: GopcupoBaHHBIA 0TOOP, KPaTHOCTH IPOMBIBKH,

He(TeoTmaua, TeMn oTOopa, 0€3BOMHEIN IEPHUOI.
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B. Sh. Akramov!, Sh. Kh. Umedov?, Zh. F. Nuritdinov?

Influence of Fluid Recovery and Flushing Frequency on Qil Recovery

The article deals with the influence of intensive fluid withdrawal on the oil production process and on the amount
of anhydrous current and final oil recovery. The beneficial effect of high rates of fluid recovery on the rate of oil
recovery ant the current oil recovery in the water period is the technological basis of the method of forced fluid
recovery from the reservoir. It is shown that forced withdrawal allows to reduce the duration of the late stage
and extend the period of profitable oil production.

Key words: forced withdrawal, oil, liquid, flushing frequency, oil recovery, withdrawal rate, waterless period.

Br100op onTHMAJIBLHOIO peskuMa padoThl Ta30KOHAEHCATHON CKBAKUHBI C YUETOM

pesakcanuoHHOi qedopMalU FOPHBIX MOPO

T. A. Camenos!, B. 3. Kaseivos?, C. I'. Hospy3osa!

' Azep0aiipkaHCKHi TOCYIapCTBEHHBIN YHUBEPCUTET HE()TH M IPOMBIIIIEHHOCTH,
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B cmamuve npednazaemca memoouxa 6p160pa ONMUMALLHO20 PENCUMA IKCHILY-AMAYUU 2A30KOH-0eH-CAMHOU
CKBAdCUHBL De3 HAKONIeHUs necKa 8 3a00e ¢ yuemom pelaKCayuorHoU 0ehopmayuu 20pHbIX HOPOO

niacm-KoJuiekmopa sa nepuod pa3pa6omi<u 2A30KOH-0eHCAMHOU 3ANeNCU 6 peastcume UCmouyeHusl. ,ﬂaHH(l}l MemoouKa



00HOBPEMEHHO NO3BOJISAEN ONPedeiumb HeoOX00UMbLIL meKywull pabouuti 06vem 0obvisaemo20 KoHOeHcama (a
maxoice 2aza), a makice 3a00UHbIe U KOHMYPHbLE 3HAYEHUS NIACMO08020 0A8IeHUs, KOHOCHCAMOHACLIUWEHHOCTU U
nopucmocmu niacmd, COOMEEemMCmeyOWUx Ha 8blOPAHHBIN ONMUMATLHBLI PENCUM IKCHLYAMAYUU CKEANCUHDL.
Kimouessble c1oBa: nehopMaliusi, MOPUCTOCTh, KOHACHCATO-HACHIIIICHHOCTD,

NeOUT CKBaXKHHBI, IIECKOMPOSBICHHUE.

DOI: 10.32935/1815-2600-221-134-3-50-54

Choosing the optimal operating mode of a gas condensate well taking

into account the relaxation deformation of rocks

T. A. Samadov', B. Z. Kazymov?, S. H. Novruzova'

! Azerbaijan State Oil and Industry University

*Institute of Oil and Gas of the Azerbaijan National Academy of Sciences

The article proposes a method for selecting the optimal operation mode of a gas condensate well without sand
accumulation in the bottom, taking into account the relaxation deformation of reservoir rocks during the development
of a gas condensate deposit in the depletion mode. This method simultaneously allows you to determine the required
current operating volume of produced condensate (as well as gas), as well as bottom-hole and contour values of
reservoir pressure, condensate saturation and porosity of the reservoir, corresponding to the selected optimal
operation mode of the well.

Keywords: deformation, pressure, porosity, condensate saturation, well flow rate, sand occurrence.

CoBepiuIeHCTBOBaHME TEXHOJIOTMH OXJIAKIEHUSI KOMIPUMHPOBAHHOTO ra3a /UIsl HCKJII0YeHHns

BJIMSIHUSI BHEIIHUX (aKTOpPOB

B. B. Imutpyk, A. A. Kacesuenko, E. b. KoBunuenko, 1. B. KpaBuenko

OAO «CesepHedTeraznpom»

KravchenkolV@sngp.com

Paboma noceswena cosepuiencmeosanuto 0eticmeyrouje2o mexHoI02UIecko20 NPoyecca OXaancoeHus
Komnpumuposanno2o 2aza Ha FOcno-Pyccrom negpmeeazokonoencamuom mecmopoosicoeruu OAO
«Cesepnegpmezasnpomy. Ilo pesyromamam uccie008anus mexHoI02UYECKUX NPOYECCo8 NOO2OMOBKU,
KOMIPUMUPOBAHUS U MPAHCHOPMUPOSKYU RPUPOOHO20 2a3a pa3pabomana OONOAHUMENbHAS CUCEMA OXANCOeHUS
KOMNPUMUPOBAHHOZ0 2A3A NOCTIE 2A30NEPEKAYUBAIOUUX A2Pe2amO8 O0HCUMHOU KOMAPECCOPHOU CMAHYUU, He
3a8ucAwAs OM MmemMnepamypuvl okpyicaiowjeti cpedwl. Ilpu enedpenuu 6 0elicmeyrowull mexHoI02UeCKUll npoyecc
OXNAACOEHUS. KOMUPUMUPOBAHHOZ0 2A3a, pA3PAOOMANHAs cucmema obecneuum mpebyemvle memnepanmyphvle
napamempul peanu3yemoco nPUpPOOH020 2a3a COBMECIHO C IKCHILYaAMUPYeMblMu annapamam 030YuHo20
OXNIAANCOEHUsL 243a U MENT00OMEHHUKAMU PeKynepamusHuimu. /st 66100pa 0ONOIHUMENbHOU CUCTHEMbL OXJANCOEHUS
easa, obecneyusaroueii mpedyemyro Xoi000npoU3B00UMeiIbHOCHb C Y4emoM UMEIOWUXCS HA MECTHOPOHCOEHUU
SHEP2eMUYECKUX Pecypco8 U KIUMAMU4eCcKux YCiosull, NPo8eoeHo 0emaibHoe MOOeIUposanue padbomol pasiuiHblx
BAPUAHMOB CUCHEM OXTIANCOEHUSL 243a PEANIbHO CYUEeCMBYIOWUX Ha PblHKe OaHHO20 0bopydosarnus 6 Poccuu, gulopan
sapuanma c Haubojiee 8bICOKUMU NOKA3AMENAMU UHME2PALbHO20 dhdexma u unoexkca sppexmusnocmu. Januoe

peuterHue capanmuposano obecneuusaem cma6wzbﬂy10 nocmaexKy moeapHoco npupodnozo casa nompe6umeﬂﬂjw 6



PAMKAX 002080PHBIX 00A3AMENbCIE U UCKTIOYAE GIUAHUE MEeMNEPAMYPHLIX PaKmopoe oKpydicaroueli cpedvl Ha
MEXHONI02UYEeCKUe NPOYecchl.

KioueBble ci10Ba: OXJaXICHUE ra3a, BHEITHUHA TeMIIEpaTyPHbIA (hakTop, NaJeHue TIacTOBOTO IaBJICHUS,
OrpaHUYEHHE MPOITYCKHOW CITIOCOOHOCTH Ia30IpOBO/a, TEMIIEpaTypa TOBAPHOTO rasa.
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V. V. Dmitruk, A.A. Kasyanenko, E.B. Kovinchenko, I.V. Kravchenko

OJSC «Severneftegazprom»

Data Processing Method of Well Testing

This publication discusses research work to improve the existing process for cooling compressed gas at the
Yuzhno-Russkoye oil and gas condensate field of OJSC «Severneftegazpromy. This project consisted in a scientific
study of technological processes for the treatment, compression and transportation of natural gas. Based on the
results of the research project, a system for additional cooling of compressed gas after the gas pumping units of the
booster compressor station was developed (independent of the ambient temperature). When implementing into the
existing technological process of cooling the compressed gas, the developed system will provide the required
temperature parameters of the natural gas together with the operated air cooling units of gas and recuperative heat
exchangers. To select an additional gas cooling system providing the required cooling capacity, taking into account
existing energy resources (electricity, natural gas) and climatic conditions of the Yuzhno-Russkoe oil and gas
condensate field, a detailed modeling of the different options of cooling systems of gas actually available on the
market of this equipment in Russia and the option selection with the highest rates of integral effect and performance
index. The proposed solution guarantees a stable supply of commercial natural gas within the framework of
contractual obligations and excludes the influence of temperature factors of the environment on technological
processes.

Key words: gas cooling, external temperature factor, reservoir pressure drop,

limitation of gas pipeline throughput, commercial gas temperature.

Buinsinne ocajika 0CTaTOYHBIX TONJIUB HA HANPS)KEHHO-1e()OPMUPOBAHHOE COCTOSTHUE

BEPTHKAJIBHOIO CTAJILHOTO pe3epByapa

P. P. Cynran6exoB, A. M. ll{unaues, 1. C. JIleonos

Cankr-lletepOyprckuii TOpHBIM YHUBEPCUTET

Radelsultanbekovi@mail.ru

B cmamve paccmompena npobnema 0bpazosanus 0caoko8 Gbl36aHHbIX HECOBMECHMUMOCMbIO OCMAMOYHBIX MONIUG

U HeghmenpooyKkmos, nposeoeH anau3 U pacyemul HanpANCeHHO-0ePOPMUPOBAHHO20 COCMOAHUS pe3epayapa

¢ yuemom He(hmenpoOykmos u ocadkda. B ucciedosanusx paccmompenul 6nusHUS MeMNePaAmypHblX noel

Ha 0cadkoobpasosanie cmecu OCMamoyHblx Monaus. B pacuemax yuumui8anocs enusHue memnepamypol XpaHumozo
Heghmenpooykma, a UMeHHO Cy008020 ocmamouro2o monausa mapku PMK 700 u oxkpyacaioweii cpedvl npu nomowu
npoecpammnozo komniaexca Ansys. Taxoce ulnoaHeno cpagrenue eIUaHUL Ha HANPANCEHHO-0ePOPMUPOBANHOE
COCMOSIHUE XPAHUMO20 HehmenpooyKma u HeqhmenpoOyKma ¢ RPUOOHHbLIM 0CAOKOM. [ MOYHO20 OnpedeieHus.

BHAYeHUIl NIOMHOCmel npu pasnsvlx memnepamypax 6blnoJIHEHbL Jza6opam0pnbze onwvimul. Ha ocnosanuu



MOOeNUPOBAHUSL MEMOOOM KOHEUHBIX JAEMEHMO8 HA NpUMepe 6ePMUKAIbHO20 cmanibHo20 pezepgyapa PBC-20000
npoGedeH aHau3 HanPINCEHHO-0ePOPMUPOBAHHO20 COCTNOAHUS U NOKA3AHO, YO HANPSANCEHUS 8 MECINAX YCMAHOBKU
npUemMo-paz0amoyHo2o nampyoKa, IK-1a3d U 8 30He YMOPHO20 Wead MAKCUMATbHbL. B asmux 30nax nabnodaemcs
3HauUmMenvbHoe GIUAHUE NPUOOHHO20 OCAOKA U MeMnepamypul u3-3a 06pa308anUs J10KANbHBIX NOGLIUEHHBIX 30H
HAaNPAJICEHUs, KOMOpble 3HAYUMETLHO 03PACMAION HPU YIMOHEHUU CTHEHKU.

KioueBble cj10Ba: HapsHKCHHO-Ie(OPMUPOBAHHOE COCTOSTHHE, pe3epByap,

OCTaTOYHBIE TOIINBA, COBMECTUMOCTD, IPUIOHHBII 0CaIOK.
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R. R. Sultanbekov, A. M. Schipachev, L. S. Leonov

Saint Petersburg Mining University

Influence of Residual Fuel Sediment on Stress-Strain State of a Vertical Steel Tank

The article studies the formation of the total sediment by the incompatibility of residual fuels and oil products,
analyzes and calculates the stress-strain state of the tank taking into account oil products and sediment. The studies
examined the influence of temperature fields on the sedimentation of a mixture of residual fuels caused

by the incompatibility of these components. Temperatures of a stored product, namely residual fuel RMK-700,

and ambient temperatures are taken into account when modelling in ANSYS product. Effects that oil product

has separately and oil product with bottom sediments have on a stress-stain state are compared. Laboratory tests
were performed to accurately measure density depending on various temperatures. By means of finite element method
a stress-stain state of a vertical steel tank RVS-20000 is examined, the calculations showed that

the maximum stresses are located in zones of the weld seam and in the places of installation of the
receiving-distributing branch pipe and manhole. In these areas bottom sediment and temperature difference influence
the stress-stain state greatly, with the stresses becoming even higher as the wall gets thinner.

Key words: stress-stain state, oil tank, residual fuels, bottom sediments, sedimentation.
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