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[Mony4yenune HaTeHOBBIX MaceJ B IpoLecce CeJTeKTUBHONH 0YUCTKH HA(PTEHO-aPOMATHYECKOI0 ChIPbS

U. A. Ilponuerkos'?, C. A. Auronos?, A. U. Marseesa'?, I'. C. Unmxkues?,

P. ®. IO3myxamerosal?, I1. A. Hukynemmnal?, A. 10. Kunskosa?

1AO «BHUU HII»,

2PI'Y nedru v raza (HUY) umenu U.M. I'y6kuna

anakil@yandex.ru

Iloxasana 603M0HCHOCIb NPOU3BOOCHEA HADMEHOBLIX Macel CPeOHell OYUCKU U3 HAPDMEHO-apOMaAMU4ecKo20
CbIPBS C UCNONIL308AHUEM NPOYecca ceneKmugHou ouucmku. Ilposedena cpasnumenvras xapaKmepucmuxa
NONYYeHHBIX pAuHamos ¢ mosaprviMu Hagpmenosvimu maciamu. Onpedenensvi NOMeHYUaIbLHble HANPAGIEHUS
UCNONIL3068AHUSL NOYYEHHBIX PAGUHAMOE CeNeKMUBHOU OUUCMKU — AHAN0208 HAGMEHOBBIX MACEL C YUemoM 00beMOo8
ux nompebnenus na meppumopuu Poccuu. Ilokazana sxonomuueckas s¢hpexmusnocmo u yenecoobpaznocms
opeanu3ayuu nPoU3B00CMEa HAGYMeHOBbIX Macel U3 HapmMeHO-apoOMAMUIEcKo20 Cblpbsl ¢ NPUMeHeHUeM npoyecca
CeneKmuBHOU OYUCTKU.

KuroueBble ciioBa: HahTCHOBBIE Maclia, CEJICKTUBHASL OYNCTKA HAQTEHO-apPOMATHYECKOTO CHIPBSI.

DOI: 10.32935/1815-2600-2023-148-5-3-7

I. A. Pronchenkov?, S. A. Antonov!?, A. I. Matveeval?, G. S. Indzhiev?,

R. F. luzmukhametoval?, P. A. Nikulshin'2, A. Yu. Kilyakova?

All-Russian Research Institute of Oil Refining,

2Gubkin Russian State University of Qil and Gas

Obtaining Naphthenic Oils in the Process of Solvent Extraction of Naphthenic-Aromatic Crude

The article shows the possibility of producing medium-refined naphthenic oils from naphthenic-aromatic crude
using a solvent extraction process. A comparative characteristic of the obtained raffinates with commercial
naphthenic oils has been carried out. Potential directions for the use of the obtained raffinates of solvent extraction,
analogues of naphthenic oils, are determined, taking into account the volumes of their consumption in Russia.

The economic efficiency and expediency of organizing the production of naphthenic oils from naphthenic-aromatic
crude using the solvent extraction process is shown.

Key words: naphthenic oils, solvent extraction of naphthenic-aromatic crude.

ITuH4Y-aHAIM3 — KAK HHCTPYMEHT NOBbINIeHNs JHepreTudeckoi 3¢dexruBnoctu HII3

. A. Jleakepuu, ®@. P. Mcmaruminos

AcTpaxaHCKHI rocy1apCTBEHHBIM TEXHUYECKUH YHUBEPCUTET

lenkevichda@vniinp.ru

B cmamve paccmompenwi pezepgul u 603modcHocmu 051 OanbHeUue20 co8ePULeHCME08ANUS
Heghmenepepabamvi8aowux NPeOnpusmull 8 001ACMU NOBLIULEHUS IHEP2OIPDEKMUBHOCU U IHEP2OCOEPEIHCEHUS.
Ha npumepe npoussodcmeennoii oesmenvnocmu I1AO « HK «Pocnegmuy nokasanvl pesyavmamul no payuoHaIbHOMY
UCHONBL30BAHUIO IHEPLEMUYECKUX PECYPCO8 U UX IKOHOMUU, A MAKIHCE COBEPUEHCMBOBAHUIO NPOYECCA YRPABTEHUS
9HepeonompedIeHUeM NPU OCYWEeCEIeH Ul 8CeX BUO08 0esIMeNbHOCY KOMNanuu. /lana oyenka cyujecmeyiomum

Mmemooam u nodxo&aM, npumeHssemvbim 0115 anaauza 3H€p2€mu’-l€6’l<01j 3qbqbel<mu6rtocmu MexXHon10cu4eCcKux



npoYeccos u azpe2amos ¢ Mo4KU 3peHUst UX QYHKYUOHANbHBIX 803MOJICHOCHEN. BoloeneHn, kak naubonee
NEePCReKMUBHbLIL NUHY-MeMO0 0J1 KOMIIEKCHO20 aHAIU3A NPOU3B00CHE NPU NPOEKMUPOBAHUU HOBbIX NPEONPUSMULL
unu I’lpOuS’@O()CWlG‘eHHle €()MHLH4, a makKace MO()epHMS’ClLﬂlu I’lpOU360()CI’I16€HHbl)C MOWHOCmelZ. Hpu@edeHa
MemOo00N02UsL NPUMEHEHUSI NUHY-AHATU3A O NOGBIULEHUS ONEPAYUOHHOU I PexmusHocmu psada KOHKPEmHbIX
o0bvexmoe HII3, nokasanvl akoHOMUYecKue pe3yromamsl U Hameyensl nepCneKmueHvle HanpasileHus

1O pazeumuio pabom no HEPeocOEPEHCEHUIO ¢ NPUMEHEHUEM HOB8020 Memood.

Kimouessle ciaoBa: 3HeprodhHeKTHBHOCTh, SHEPIOEMKOCTbh, YHEProcOEPEIKEHUE, CUCTEMA TEII000MEHa,

MUHY-aHAIN3, onepanronas 3QpPpeKTHBHOCTh, TEXHUKO-DKOHOMUYECKUH aHaTH3.

DOI: 10.32935/1815-2600-2023-148-5-8-14

D. A. Lenkevich, F. R. Ismagilov

Astrakhan State Technical University

Pinch Analysis — as a Tool for Improving the Energy Efficiency of Refineries

The article is devoted to the problem of reserves and opportunities for further improvement of oil refineries in the field
of energy efficiency and energy conservation. The results of rational use of energy resources and their savings,

as well as improvement of the process of energy consumption management in the implementation of all types

of the company’s activities are shown on the example of the production activities of PJSC «NK «Rosneft».

The assessment of the existing methods and approaches used to analyze the energy efficiency of technological
processes and aggregates in terms of their functionality is given. From the considered set of methods, the Pinch
method is singled out as the most promising for a comprehensive analysis of production in order to optimize

the consumption of various energy resources when designing new enterprises or production units, as well

as modernization of production facilities. It is presented the methodology of using Pinch analysis to improve

the operational efficiency of a number of specific refinery facilities. In conclusion economic results are shown and
promising directions are outlined for the development of energy saving works using the new method.

Key words: energy efficiency, energy intensity, energy saving, heat exchange system, Pinch- analysis,

operational efficiency, technical and economic analysis.

MartemaTnyeckasi MOJeJb MPOLECCA CKUTAHUS CEPOBOIOPOAHBIX H AMMHAYHBIX I'a30B

B peakuuoHHoii neun Kiayca ¢ ucno/ib30BaHHEM BbHIMHCINTEIbHONH THAPOAMHAMUKH

U. P. Kapumos?, A. B. Kiunos?, JI. P. Munu6aesa®

TAO «TAU®D-HK», r. HuxHeKkaMcK,

2Ka3aHCKuUii HAIMOHAIILHBIN UCCIIEN0BATENBCKMI TEXHOIOTUYECKUH YHUBEPCHTET

karimovli@mail.ru

Ha ocnose memooa gvluuciumenvHoll 2u0poOUHAMUKY C UCHOAb308AHUEM Npocpammuoco obecneuenus ANSYS Fluent
NPOBEOEHO MOOENUPOBAHUE NPOYECCA CHCULAHUS KUCTLIX 2a306 8 neyu Knayca ¢ nocnedyiowum corcueanuem
AMMUAKCOOEPAHCAUe20 2a3d, NOTYYEHHO20 OM YCMAHOSKU OMNAPKU KUCTIOU 800bl. B kauecmee oOvexma
UCCe008aNUA PACCMAMPUBALACH YCIMAHOBKA NOJYYEHUS cepbl KOMNAeKca 2yOoKolU nepepadbomie msdicenvix

ocmanikoes. HOﬂylleHbl 3A6UCUMOCMU BAUAHUE NOOAYU KUCTI020 2430 60 2-10 30HY nedu Ha Sd)d)EKmueHOCWIb CoICUCAHUA



AMMUAKCOOEPHCAUe20 2A3a U COOePICAHUE BIA2U 8 AMMUAKCOOEpAHCAleM 2a3e HA IPPHEKMUBHOCIb CHCULAHUS
KUCIbIX 2A308.

KuroueBble cjioBa: cepoBOJIOpo, aMMHAK, cepa, TopeHue, mpouecc Kiayca,

neub, ruapoanHaMuka, ANSYS Fluent.

DOI: 10.32935/1815-2600-2023-148-5-15-21

I. R. Karimov!, A. V. Klinov?, L. R. Minibayeva?

TAIF-NK JSC, ? Kazan National Research Technological University

Mathematical Model of the Combustion Process of Hydrogen Sulfide and Ammonia Gases

in a Claus Reaction Furnace Using Computational Fluid Dynamics

Based on the method of computational fluid dynamics using the ANSYS Fluent software package, the combustion
process in the Claus furnace of sour gas containing ammonia was simulated. The vortex dissipation model was used
to describe the chemical kinetics of combustion (Eddy-dissipation model). The object of study was the sulfur recovery
unit of the Heavy Residue Processing Complex. Options for increasing the efficiency of the process of burning
ammonia-containing sour gases, depending on the scheme for supplying acid to the furnace, its moisture content, as
well as the temperature of air and sour gases at the furnace inlet were considered.

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

Fluent.

MeTtox peHTreHOBCKOH KOMIILIOTEPHOI TOMOrpadgum B HccjeJ0BaHUHM 0COOEHHOCTEH CTPYKTYpPoOOpa3oBaHusi
e0eHOYHO-MACTHYHOT0 ac(haabTO0ETOHA € HCIO0JIb30BaHHEM HEQTAHOTO KOKCA B KayecTBe

KOMIIOHEHTA CTA0MIH3NpYIolieii 100aBKH

H. W. Bpesranos, A. ®. Kemanos, P. A. Kemanos

Kazanckwuii henepaabHBIN YHUBEPCUTET

ni.bryzgalov@mail.ru

IIpeonooicenvl cogpementvle memoovt 3D-modenuposanus psaoa pusuyeckux u IKCRILYamayuoOHHbIX noxasameretl
webenouyno-macmuunozo acgarbvmobemona (LL{MA), xomopsie no38oasi0m onepamueno u 00CMOBEPHO NOIYHAND
HabOp nempozpapuyeckux OaHHbIX, OMPAANCAIOUWUX CIMPYKIMYPHBLE, MUHEPALOSUYECKUE U XUMUYECKUe 0CODEHHOCMU
LI[MA, noayuennvlx ¢ UCHONBL308AHUEM PEHMEEHOBCKOL KOMNbIOMeEPHOU momozpaguu. B pabome enepsvie
npeodcmasiiensl pe3yibmamsl PeHmMeeHO8CKOU KOMNbIOMEPHOU momozpaghuu, ompasxcarouue CmpyKmypy u
Hexomopble sKCcnayamayuoHusle xapakmepucmuxu LLIMA. B xo0e npoeedenus ucciedosanuii 0aHa oyeHKa
aKcnyamayuoHubim nokasamenam LLIMA ¢ yuacmuem nepmsanozo Kokca 6 kawecmee CmpyKmypupyowe2o azenma u
oana cpasnumenvhas oyenka [IIMA co cmabunuzupyrowetl oodaskou VIATOP-66. Yemanoeneno, umo npumenenue
He(hmAHo20 KoKca obecnequgaem 3HAUUmMenbHoe CHUICEHUE NOKA3ameisl CMeKaHUs U K01eeo0pa308aHus GsiCyue2o.
KiueBrble ciioBa: me0eHOYHO-MACTUYHBIH acaabToOETOH, pEHTT€HOBCKAasl KOMITbIOTepHast ToMorpadusi,

He(bTHHOﬁ KOKC, BOJIOKHHUCTBIM KOMIIOHEHT.

DOI: 10.32935/1815-2600-2023-148-5-22-26



N. I. Bryzgalov, A. F. Kemalov, R. A. Kemalov

Kazan Federal University

The Method of X-Ray Computed Tomography in the Study of the Features

of the Structure Formation of Crushed-mastic Asphalt Concrete Using Petroleum Coke

as a Component of a Stabilizing Additive

Modern methods of 3D modeling of a number of physical and operational parameters of crushed-mastic asphalt
concrete (SHMA) are proposed, which allow us to quickly and reliably obtain a set of petrographic data reflecting
the structural, mineralogical and chemical features of the SHMA obtained using X-ray computed tomography (RCT).
The paper presents for the first time the results of RCT studies reflecting the structure and some operational
characteristics of the SHMA. In the course of the research, an assessment of the operational parameters of the SHMA
with the participation of petroleum coke as a structuring agent was given and a comparative assessment of the SHMA
with the stabilizing additive VIATOP-66 was given. It was found that the use of petroleum coke provides a significant
reduction in the binder runoff rate, as well as a reduction in track formation.

Key words: stone-mastic asphalt, X-ray computed tomography, petroleum coke.

I'eonioro-reopusnyeckoe ctpoeHue U 0COOEHHOCTH pPe3epByapa BeHACKHX OTJIOKEHUH HA mpuMepe
NMOMHCKOT0 MeCTOPOKACHHUS

P. U. Crenanos

[1® Bocrokrasreodmsuka, OO0 «I"aznpom Heapay, r. KpacHosipck

rusya.stepanov.2017@bk.ru

Jleno-Tyneycckas negpmezasosas npogunyus éce 6onvuie npugiekaem 6HUMAaHue Cneyuarucmnos HeQpmsaHuKos
C Yeblo U3yueHUs 2e0102UHeCK020 CMPOEHUs MECOPONCOeHUl U OYeHKe e20 Heghme2a30HOCHO20 NOMeHYUad.
OOHUM U3 MAKOBLIX pe2UOHO8, A8NAemMCs 30Ha Aneapckux caadok. B dannom pecuone neghpmeeazonochvlmu
ABNAIOMCA OMA0dICEHUs pughes u 6eno-kembpus. Paccmompeno 2eonocuueckoe cmpoenue Umbunckozo
MeCmOPONCOEHUs, PACNONOICEHHO20 8 OAHHOM PESUOHE, C YEbI0 UZYUEHUS €20 2e0NI02UYECK020 CIMPOEHUS

U 0cobeHHOCmell KOANeKMOPCKUX C80UCME KAK N0 OGHHbIM UCCIe006aHUS KEPHOBO2O Mamepuand,

MAaK U 8 MEeNICCKEANCUHHOM NPOCMPAHCMEE NO OAHHbIM MAMEPUANIO8 CEUCMUYECKUX UCCTIE008AHU.
KuroueBble ciioBa: MOpHUCTOCTh, MPOHUIIAEMOCTD, AHrapcKas 30Ha CKIJIJIOK,

KapOOHATHOCTb, TEPPUTEHHBIH KOJIIIEKTOP.

DOI: 10.32935/1815-2600-2023-148-5-27-31

R. I. Stepanov

PF Vostokgazgeofizika, LLC «Gazprom Nedra»

Geological Structure and Reservoir Features of Vendian Deposits at Example of Imbinsky Field

The Leno-Tunguska oil and gas field is increasingly attracting the attention of oil specialists in order to study
the geological structure of the fields and assess its oil and gas potential. One of these regions is the Angarsk
sweet zone. In this region, deposits of the Riphean and Vendian-Cambrian are oil and gas bearing. In this paper,

the geological structure of the Imbinsky field, located in this region, will be considered in order to study



its geological structure and reservoir properties, both according to the study of core material and
in the interwell space, according to seismic data.

Key words: porosity, permeability, Angara fold zone, carbonate content, terrigenous reservoir.

Pacuiupsionuecsi TAMIOHAKHbIE MOPTIAHAEMEHTbI

X. C. Xynaitoepaues!, M. 10. Marsky6os!, H. b. Xautos!,

3. 3. Paxumog?, B. A. Canuxog!, A. b. Marsxy60B>

TocymapcTBennbiii komurer Pecry6nuku V36€KUCTaH MO T€0IOTUH

Y MUHEPAJIBHBIM pecypcam, TamkeHT, ¥Y30ekucraH,

2 Axrmonepaoe o6mectBo «O‘ZLITINEFTGAZy, Y30ekucran

xurshid.77@mail.ru

Ilo pesynemamam meopemuueckux, 1a60paAMOPHbIX U NPOMBICIOBIX UCCIE008AHULL BbLABIEHO,

UmMo npu NPUMeHeHUU MAMIOHANCHO20 PACUUPAIOUWe20Cs NOPMAAHOYEMEHMA 803HUKAEM He0DX00UMOCMb
DPe2yIuposanus e2o pacuiuperus 8 npoyecce YeMeHmupoBaHus CKEANCUH.

KiioueBble cj10Ba: MIOTHOCTH TAMIIOHAXKHOTO PAaCTBOPA, yCaJlka IIEMEHTHOTO KaMHsI, paclIupsitonas 100aBka,
(hTFOMIOTPOBOISAIINE KaHABI, CIIEIUICHNE IIEMEHTHOTO KaMHS, PEeryJIHPOBaHHUE PACITHPEHUSI.

DOI: 10.32935/1815-2600-2023-148-5-32-34

Kh. S. Khudaiberdiev?, M. Yu. Matyakubov!, N. B. Khaitov?,

Z. Z. Rakhimov?, V. A. Salikhov!, A. B. Matyakubov?

The State Committee of the Republic of Uzbekistan for Geology and Mineral Resources,

2JSC «O’ZLITINEFTGAZ», Uzbekistan

Expanding Portland Cements

According to the results of theoretical, numerous laboratory and field studies, it was revealed that when
using grouting expanding Portland cement, it is necessary to regulate its expansion

in the process of cementing wells.

Key words: grouting mortar density, cement stone shrinkage, expansion additive, fluid-conducting channels,

cement stone adhesion, expansion regulation.

IIpuMeHeHUEe yCOBepPIIEHCTBOBAHHOIO MO/IX0/1A K PAcUeTy XapaKkTepUCcTHK HedTera3zoBoro cenaparopa
coBMellleHHeM rpagoaHaIuTHUecKoro cnocoda ¢ Meroaukoil Karua Ha SIHrypuMmHCKOM MeCTOPOXKIEHUH
H. P. Spkeesa, /1. P. CynteieB

Y bumMmckuit Tocy1apCcTBEHHBIN HEPTIHOM TEXHUYECKUH YHHBEPCUTET

dsultyev@list.ru

B pabome npeonosiceno npumenerue H08020 n00xX00d K pacuemy Hehmezazo8020 cenapamopd, Co8Mewarnue2o
memoouxy Kamya u epagoananumuueckuti cnocod, Ha AHeypuuHCKOM MECOPONCOeHUU, KOMOPbIL NO3601UM

ONMUMUZUPOBATL ROOOOD CENApaAmopa ¢ MUHUMATbHOU NPORYCKHOU CNOCOOHOCbIO 0151 000bI8AeMOl NPOOYKYUU



106020 MECMOPONCOCHUS, CHUNCAS UB0EPIICKU, CEA3AHHbIE C NOMepAMU HedhmAHOU (hasbl, U, KAk ciedcmsue,
VBenUUUBAas peHmMabebHOCMb 0esimelbHOCIU Hehmezaz0000bi8auie2o nPeonpusmus.

KmoueBble cioBa: meron Katia, rpadoananutuyeckuii crnoco0d, cuctema coopa U moJIroTOBKH,

cemaparop He()TH U Ta3a, KOHCTaHTa (Ha30BOr0 PAaBHOBECHS.
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N. R. Yarkeeva, D. R. Sultyev

Ufa State Petroleum Technological University

Application of the Improving Approach to Calculating Of Characteristics of the Oil and Gas Separator Using
the Combination of the Graphic-Analytical and Katz’ Methods at the Yangurchinsky Field

The work proposed the use of a new approach to the calculation of an oil and gas separator, combining

the Katz method and the graphical analytical method, at the Yangurchinsky field, which will optimize the selection
of a separator with a minimum throughput for the produced production of any field, reducing the costs associated
with the loss of oil phase, and, as a result, increasing the profitability of the oil and gas production enterprise.

Key words: Katz’s method, graphic-analytical method, collection and treatment system,

oil and gas separator, phase-equilibrium constant.

IIpumeHeHue ra3oTypOMHHON YCTAHOBKH JUIA YTHIN3ALMHU MOMYTHOT0 HeTSIHOTO ra3a

¢ Pa3JM4YHBIM YIJIEBOJOPOIHBIM COCTABOM

A.T. X. Andasan, . 3. Banues, P. A. Kemanos, A. @. Kemanos

Kazanckuii (I1puBomkckuii) dpenepanbHbId YHUBEPCHUTET,

WucTUTyT reonoruu 1 HeTETa30BbIX TEXHOJIOTHIA

assemalfayad@gmail.com

B cmamve paccmompeno 00Ho u3z 0cHOBHBIX 9KOI02UYECKUX NPOOIEeM npu d00bIYe Hehmu 6 MUpe — YMUIU3ayusl
Nnonymuo2o Hepmsanoeo 2aza nymem cocueanusi 8 paxenax. Q630p pabom ceudemenbCcmayem, Ymo nonymuslil
HeghmsAHOU 2a3 A67eMCs NOMEHYUATLHBLM ChIPbEM, KOMOPOe MONCHO UCNOIb308AMb O] NPOU3E0OCHEA MOBAPHOL
npoOYKYUU, 2NeKmpudeckotl uiy meniogot suepauu. Paccmompenuvl akmyanvhvie Ha ce200HAUWHUL 0eHb MemoObl
VIMUIU3AYUYU NONYMHO20 Hepmsano20 2a3a. Bulsigneno, umo npumenenue negpmano2o RONYMHO20 2a3a 8 KAYeCmeae
MONAUBA OIS 2A30MYPOUHHBIX YCIMAHOBOK HAUbOIee peHmadenrbHO U IKOIOSUUHO.

KawueBrble cioBa: yTHIN3aUys, IPUPOJHBIN ra3, HOMYTHBINA HETIHOH ra3, ra30TypOMHHAs YCTaHOBKA,
TSDKETIBIE YTIICBOIOPOIbI, Ta3000pa3HOe TOTUTUBO, 30HA TOPEHUSI.
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A. G. H. Alfayyadh D. Z. Valie, R. A. Kemalov, A. F Kemalov

Kazan Federal University

Application of a Gas Turbine Plant for Utilization of Associated Petroleum Gas

with Different Hydrocarbon Compositions

The article deals with one of the main environmental problems in oil production in the world — the utilization

of associated petroleum gas by flaring. A review of the work shows that associated petroleum gas is a potential raw



material that can be used for the production of marketable products, electric or thermal energy. The paper considers
currently relevant methods of utilization of associated petroleum gas. Based on the analysis, it was found that the use
of associated petroleum gas as a fuel for gas turbine plants is the most cost-effective and environmentally friendly.
The article also considers a review of factual and mathematical works that served as reference material for a study
on installation in the production of electrical energy at the site of industrial oil and gas activities.

Key words: utilization, natural gas, associated petroleum gas, gas turbine plant, heavy hydrocarbons,

gaseous fuel, combustion zone.

Ounenka NPUMEHNMOCTH METO0/1a HePa3PYLIAIOLIEro KOHTPOJIsI HABeIeHHBIMH HU3KOYAaCTOTHBIMU BUOpAIUSIMH
NMyTeM aHAJIN3a MPeodpa3oBaHNsI IHEPTUH KOTeOanmii

10. C. lyounos, ®@. C. Keponukos, A. A. bepesnsikos, C. A. CaBenbeBa

PI'Y nedru u raza (HUY) umenu U. M. I'yOkuna

breznyakov.artem@mail.ru

B cmamve npedcmasnensl pe3ynbmamsl NPOGEPKU NPUMEHUMOCIU MEMO0a HepAa3pyualoue2o KOHmpo.is
HABEOEHHBIMU HU3KOYACTNOMHBIMU BUOPAYUAMU NYMeM AHAU3A NPeodPaA3068aHUs dIHepeuU Koaebanull Ha psoe
onvimos, 2oe 6 Kauecmee 0O6beKno8 UCCIe008aAHUS 8bICMYNAEN CMANbHAS NAACMUHA MOIWUHOU 4 MM ¢
nepneHOUKYIAPHbIM HAOPE30M 2IYOUHOU 2 MM, UMUMUPYIOWUM mpewury. B pe3ynemame nposedennvix ucnvimanuil
NONYYEHbl 3A8UCUMOCTIU AMNIUNYObL O YACHOMbI KOACOAHUU U USMEHEHUS SHePeUU KOLeOaHUll Om HATUYUsL U
pacnonodicerus degpexma Ha 0ovexme. Mo NO3BOIUNO ONPEOETUMb B3AUMOCEA3U MeHCOY dHepauell KoNeOaHuii u
Hanuyuem oepexma 6 naacmure. Ha ocnosanuu onvimoe coenam 8bl800 0 603MONCHOCIU NPUMEHEHUSL HOBO20
Memooa Hepaspyuaowe2o KOHmMpoa, UCHOIb3YIOUe20 G01HbL HUZKOU Yacmombl 015l OUACHOCMUKY 0egheKmos 6
mpybax manoeo ouamempa.

KioueBblie c/10Ba: Hepa3pyMAOIUA KOHTPOJIb, aKYCTHUECKHI KOHTPOJIS,

HU3KOUYACTOTHBIE KoJieOaHus, TpyOOompoBo, NedeKT, FHEprHst KoeOaHui.

DOI: 10.32935/1815-2600-2023-148-5-47-51

IoTepu c:kMAKeHHOro MPUPOIHOro raza npu xpanennu Ha KpuoA3C B nosynsotepMuieckom pesepByape
E. U. 3opa, U. B. I'naaxos, B. C. Hemagumos, 1. B. Opexosa

PI'Y vedtn u raza (HUY) nmenu U. M. ['y6xuna

zorya.ru@gmail.com

B pabome npeocmasnenvl yucienuvie 3HaUeHUs OYEHOUHBIX PACYEMO8 NOMEPb MOBAPHOL NPOOYKYUU
COICUDICEHHO20 NPUPOOHO20 2a3a NPU XpaneHuu 6 pesepeyape obvemom 50 M3, kax naubonee pacnpocmpanenozo
07151 00beKMa MALOMOHHANCHO20 NOMPeDIeHUsL.

KuroueBble cjioBa: CXUKEHHBIA TPUPOAHBIN Ta3, MOTOpHOE ToIUNBO, KpnoA3C,

MaJIOTOHHAXHOE IPOU3BOJICTBO U MIOTPEOJICHNE, TOTEPH TOBAPHOI MPOTYKITHH.

DOI: 10.32935/1815-2600-2023-148-5-52-56



E. I. Zorya, I. V. Gladkov, V. S. Neshadimov, I. V. Orekhova

National University of Qil and Gas «Gubkin University»

Losses of Liquefied Natural Gas during Storage at Cryogenic Filling Stations

in a Semi-Isothermal Tank

Numerical values of estimated calculations of losses of commercial liquefied natural gas products during storage
in a tank with a volume of 50 m?, as the most common for low-tonnage consumption object, are given.

Key words: liquefied natural gas, motor fuel, cryogenic filling stations, low-tonnage production and consumption,

loss of marketable products.

MeTtoauka pacyera KpUTHYECKHX PEKUMOB TedeHHs Ia30:KHIKOCTHOH cMecH

B. M. Tapacos, FO. JI. 3emeHKoB

TroMEeHCKUI UHAYCTPHAIIBHBINA YHUBEPCUTET

tarasov.vladek@yandex.ru

B cmamve onucvigaemcs cnocod npoeHo3upo8arus 803HUKHOBEHUS NPOOKOB0O20 medeHUs 8 Hedhme2a30COOPHbIX
mpyoonpoeooax u Memoouxka onpedeneniss KpUmuiecko2o pacxoOH020 CO0EPIHCAHUsL HCUOKOCMU 8 MPYOOnposooe
07151 pacuema pacxooa 2asa, KOMopbwvlil He0dX00UMO omoerums 0Jist NOOOepAHcaHusi becnpobK08020 pedcuma.
KiroueBble c10Ba: MPOOKOBBIA PEXUM, PACXOIHOE COACPKaHUE KUAKOCTH,

He()TEera30KOH/ICHCATHBIE MECTOPOKICHHS.

DOI: 10.32935/1815-2600-2023-148-5-57-59

V. M. Tarasov, Yu. D. Zemenkov

Tyumen Industrial University

Method of Calculation of Critical Flow Modes of a Gas-Liquid Mixture

The article describes a method for predicting the occurrence of a slug flow in oil and gas collecting pipelines
and a method for determining the critical flow content of liquid in the pipeline to calculate the gas flow rate,
which must be separated to maintain a plug-free regime.

Key words: slug regime, liquid consumption content, oil and gas condensate fields.

AHAJIN3 NTPUYHMH HECTAGMIM3UPOBAHHOTO MOJIOKEHHS ra30MPoOBo/Ia HA MEepecevYeHnsiX ¢ BOAHBIMH MperpagamMu
U. JI. Caprrues?, A. C. Kyss60:xes?, U. H. bupwio?, Y. B. lumkun?

000 «Tasnpom Tpancras Vxray,

2@umman OO0 «asnpom BHUMUT'A3» B T. YxXTa,

a.kuzbozhev@sng.vniigaz.gazprom.ru

B pabome npoananuzuposana 603M04CHOCMb USMEHEHUS NOJIOAHCEHUS YYACMKA 2A30NP0B00A HA CMAOUU
IKCIIyamayuu 8Ciedcmsue nepexood 8 mexkyuee COCmMosHue 2pYHmMos8oll cpeosl, OKpyicaoueli 2a30npogoo, u
scedcmaue 06pa308anus Clios 1b0d 60Kpy2 mpyobl, umerueli OMmpuyamenbHy memnepamypy. Ycemarnosierno, umo

npu meKyyem CoOCmosHUuYU 2pyHmosoll cpedvl, OKpYyAHcaiowell 2a30nposoo, u npu 00pa30e8anu cios ibod 60Kpye



mpyovL ¢ OMPUYaAmenbHOU MeMNepamypoil B03MONCHO Y8eTUteHUue 6blMAIKUBAIOWeli CUbL U NepemMeujerue yacmra
2azonpogooa esepx. [Ipodonvroe cocumarowee ycunue, 00yCl08IEHHOE 6HYMPEHHUM OAGIEHUEM U U3MEHEeHUeM
memMnepamypuvl CImeHoK mpy6 npu COOPYICeHUU U NPU IKCIIYAMayuu n0080OHO20 NEpexood, YEeauuusaen 6eluduty
nepemeuwjerus mpyovi 68epx, 00YCI061EHHYI0 8bIMAKUEAIOWEll CUNOU. Ycmotiuugoe nouodicetue 2a3onposooa
bosanenxoso — Yxma na nepeceuenusx c 600uvimu npecpadamu wuputoi oonee 190 m obecneyusaemcs
yeenuienuem oovema paxmuueckou npuepysxu Ha 23%.

KiroueBrble ¢10Ba: ra30mpoBO/I, TOJABOAHBIN MEPEX0/1, H3MECHEHHUE TOJIOKEHMS,

BBITAJIKABAIONIAs CHJIA, IPUTPY3Ka.

DOI: 10.32935/1815-2600-2023-148-5-60-64

I. L. Sarychev?, A. S. Kuzbozhev?, I. N. Birillo?, 1. V. Shishkin?

1Gazprom Transgaz Ukhta LLC,

2Branch of Gazprom VNIIGAZ LLC in Ukhta

Analysis of the Causes of the Unstable Position of the Gas Pipeline

at Intersections with Water Barriers

This paper analyzes the possibility of changing the position of the gas pipeline section at the stage of operation

due to the transition to the fluid state of the ground environment surrounding the pipeline and due to the formation
of a layer of ice around the pipe, which has a negative temperature. The article presents the results of the analysis,
which show that when the ground environment surrounding the pipeline is fluid and an ice layer is formed around
the pipe with a negative temperature, the ejection force may increase and the gas pipeline section may move upwards.
The longitudinal compressive force due to internal pressure and changes in pipe wall temperature

during construction and operation of the underwater crossing increases the amount of upward movement

of the pipe due to the pushing force. The stable position of the Bovanenkovo — Ukhta pipeline at intersections

with water obstacles with a width of more than 190 m is ensured by increasing the volume of actual loading by 23 %.

Key words: gas pipeline, underwater crossing, change of position, ejection force, loading.
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