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O030p TexHOJ10TrUi NPOU3BOACTBA CBEPXBBICOKOMOJIEKYJ/ISIPHOIO IOJHITHICHA

JI. A. Xaxun, A. B. Kymuk, U. A. Apytionos, C. H. Iloramosa, E. B. Kopoies, /I. B. CBetnkos

000 «O0bemMHEHHBIN EHTP UCCIICTOBAHUHN U pa3padOTOK»

KhakhinLA@rn-rdc.ru

Ilpedcmasnen 0630p cyuecmgyiowux mexHoa02ull NPOU3800CMEA C8EPXEbICOKOMOLEKVIAPHO2O0

noausmunena (CBMIID), a makace obaacmetl e2o npumenenus. CBMIID obradaem 6bicoOKUMU IKCNILYAMAYUOHHBIMU
Xapaxmepucmuxkamu. 8biCOKOU USHOCOCMOUKOCMbIO, HUSKUM KOIPOUYUEHMOM MPeHUsl, KOPPOIUOHHO

U XUMUYECKOL CINOUIKOCIBIO, 8bICOKOU YOAPHOU 853KOCMbIO U HUKOU adze3ueti K 3a2psA3HeHUsIM.

KiroueBrble c10Ba: CBEpXBHICOKOMOJIEKYIISIPHBIN TIOTMITHIICH, TIOJTMMEPHU3AIHs, KaTaaun3aTop.

DOI: 10.32935/1815-2600-2020-130-5-3-10

L. A. Khakhin, A. V. Kulik, I. A. Arutyunov, S. N. Potapova, E. V. Korolev, D. V. Svetikov

Review Production Technology of Ultra High Modulus Polyethylene

The review of existing technologies of production and processing of ultra-high molecular weight polyethylene,
as well as areas of its application, is presented. Ultra high modulus polyethylene has high performance
characteristics — wear resistance, low friction coefficient, high corrosion and chemical resistance

and high fracture toughness. These unique properties of ultra high modulus polyethylene distinguish it

from other varieties of polyethylene.

Key words: ultra high modulus polyethylene, polymerization, catalyst.

HccnenoBanne BO3MOKHOCTH PaciIHPeHUs] KOMIIOHEHTHOTO COCTaBA JIJisl MPOU3BOICTBA

ABTOMOOWJIBLHBIX 0€H3HHOB

E. A. YUepnsiuena, 0. B. Koxesnukona, E. FO. Ceparokona, T. 1. Ctononorona

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

elenchernysheva@mail.ru

B cmamve npedcmasnen 0630p cyuwecmayroumux Ha ce2o0OHAUNHUL OeHb KOMNOHEHMO8 U 000AB0K
aA8MOMOOUILHO20 DEH3UHA, A MAKHCE NPOUZBOOCTEEHHBIX MOWHOCMEU 8bIPpAbOMKU MOBAPHLIX OCH3UHOE.
Hccnedosana 603modcnocms pacuiuperus colpbegoll 6azvl NPOU3E00CMEd 3a Cuem 806J1eHeHUsl AlbMePHAMUBHO20
CbIpbsl, NPeOCmasieHHo20 buomaccoll. B xo0e usyuenus pe3yiomamos UCRblMAanuli no 8081e4eHUr0 OUOKOMNOHEHINO8
8 NPOU3BOOCMBO MOBAPHBIX DEH3UHO8 DBLIO BbIOENIEHO HOBOe HANPABIeHUE — HehmeOUOXUMUSL.

KiroueBble cjioBa: aBTOMOOMIIbHBIE OCH3UHBI, ATbTEPHATHBHOE CHIPHE, PACTUTEIHLHOE CHIPBE,

OUOCHIpbe, OMOTOTTUBA, 30JIbKETalb, OMOHE(PTh, HEPTEOMOXUMHUSI.

DOI: 10.32935/1815-2600-2020-130-5-11-17

E. A. Chernysheva, Yu. V. Kozhevnikova, E. Yu. Serdyukova, T. I. Stolonogova
Gubkin Russian State University of Oil and Gas

The Research of Expanding of Component Composition for Production of Gasoline



The article provides an overview of existing components and additives of automobile gasoline, as well as production
capacities for the production of commercial gasoline. The possibility of expanding the raw material base

of production by involving alternative raw materials represented by biomass is investigated. In the course

of studying the results of tests on the involvement of biocomponents in the production of commercial gasoline,

a new direction «petrobiochemistry» was identified.

Key words: gasoline, alternative raw materials, vegetable raw materials, biological raw materials,

biofuels, solketal, biodiesel, petrobiochemistry.

MartemMaTH4yeckoe MoJeJHPOBaHUE THAPOOYHMCTKH AU3€JIbHOI0 TOMIHBA

H. A. Camoitnos

VY dumcknii rocy 1apcTBEHHBIH HEPTAHONH TEXHUYECKUH YHUBEPCUTET

naum.samoilow@yandex.ru

Paccmompenvr npunyunvl mamemamuyecko2o Mo 0eauposanus 2u0pOOUUCKY OU3ENbHO20 MONAUEA NPU
npeoCcmasienu UCXOOH020 CbIPbsl 8 8UOe COGOKYNHOCMU Y3KUX Dpakyuil, 8 KOMOPbIX COBOKYNHOE COOepICaHUe
DPA3HO0OPA3HBIX CEPAOPSAHUYECKUX KOMNOHEHMO8 PACCMAMPUBAEMCA KAK YCTIOGHDIL NCEBOOKOMNOHEHM.

B pezynomame ananuza cxem peakmopHuix O10K08 YCMAHOBOK SUOPOOYUCKU BbIAGTIEHbL HAUbOIee NePCHeKMUEHbIe
08YXpeaxmopHble CUCMeMbl, XapaKmepusylowuecs pas0eibHuim obeccepuganuem nomokos. Iloxazano, umo npu
npeodsapumenbHoM QPaKyuoOHUpOBAHUL CbIPbs 2UOPOOYUCTHKU HA e2KVIO U MANCENVI0 PpaKyuu ¢ bloopom
ONMUMANLHOU 2PAHUYbL OeNeHUs. PPAKYUTE MOIHCHO MUHUMUUPOBAMb 3A2PY3KY KAMAIU3amopa 6 peakmopHbulii Oj10K.
Ilpugeden aneopumm pewienus Smoul 3a0ayu, GKIOHAOWUL FIKCHEPUMEHMALbHBLI U paciemHbll (hpazmenmul.
KioueBble ci10Ba: MaTeMaTH4ECKOE MOJIEIMPOBAHUE, AU3EIbHOE TOIUIUBO, THIPOOYUCTKA,

cepaopraHu4ecKre KOMIIOHEHTHI, ICEBIOKOMIIOHEHTHI, KPUTEPUI ONITUMAIBHOCTH.

DOI: 10.32935/1815-2600-2020-130-5-18-25

N. A. Samoilov

Ufa State Petroleum Technological University

Mathematical Modeling of Diesel Fuel Hydrotreating

The principles of mathematical modeling of Hydrotreating diesel fuel in the representation of raw materials

in the form of a set of narrow fractions in which the total content of various organosulphuric components is
considered as a pseudocomponent are considered. As a result of the analysis of schemes of reactor blocks of
Hydrotreating plants the most perspective two-reactor systems characterized by separate desulfurization of streams
are revealed. It is shown that the preliminary fractionation of Hydrotreating raw materials into light and heavy
fractions with the choice of the optimal boundary of fraction division can minimize the loading of the catalyst into the
reactor unit. An algorithm for solving this problem, including experimental and computational fragments,

is presented.

Key words: mathematical modeling, diesel fuel, hydrotreating, organic sulfur components,

pseudocomponents, optimization, optimality criterion.



Biausinue ¢pu3uKO-XUMUYECKHX METOI0B BO3/1elCTBUS

HA CTPYKTYPHO-MeXaHUYeCKHe CBOMCTBA BHICOKOCMOJINCTHIX HedTeil YaAMypTum

JI. B. IBanoga, B. K. Mumnnep, B. H. Komenes, JI. B. Penun

PI'Y vedrn u raza (HUY) nmenu U. M. I'yOxuna

ivanova.l@gubkin.ru

Hccnedosanvl epynnosoii cocmas, Qusuko-xumudeckue u 6a3K0CMHo-meMnepamypHule Ce0lCmaeda NapagpuHucmolx
BbICOKOCMONUCIBIX Hehmell Mecmopodcoenutl Y omypmuu, npoasiaiouue cmpyKmypHO-mexaHuyeckue ceotcmaa
NpU HOHUIICEHHBIX MEMNEPAMypax. YCmano81eHo, Ymo sHepeust paspyuieHust HaOMOLeKVAAPHOL CIMPYKIYpPbl,
chopmuposannoii npu oxnaxcoenuu, ona nepmu Muwxunckozo mecmoposicoenus cocmaensem 43,9 klluc/m?,

onsa ne¢hmu Kuenzonckozo mecmopoxcoenus — 12,6 klloc/m. Ilpumenenue puzuxo-xumuueckux memooos
(mepmuueckoti obpabomxu u pazoasienust yeie8o000poOHbIM pACmMBEOpUmeiemMm CMeUAHH020 COCMAasa)
PezyIuposanusl peoiocudeckux Xapakmepucmux Heghmetl no360Jsem sHAYUMENbHO CHUSUMb CIPYKIMYPUPOBAHHOCTIb
He@dmMAHOU QUCNEPCHOU CUCTNEeMbL, YO COOMBEMCMBYem YOelbHOU dHEpeUuU paspyutenus 0as 000ux negpmetl

ne bonee 1 klloic/m’. Ommeuaemes, wmo penaxcayus cmpykmypHO-MexaHu4ecKux c60Lcme OaHHbIX Heghmell

nocie npedsapumenbHoll mepmuieckol 06padomxu npomexkaem mMeoieHHo.

KuroueBble cji0Ba: BRICOKOBS3Kas HeTh, HEPTIHAS TUCTIEpPCHAS CHCTEMA, CMOJIMCTO-ac(allbTEHOBEIE BEIECTBA,
THCTEPE3UC, yIeNIbHAsI SHEPTUS pa3pyIICHHS CTPYKTYPHI.

DOI: 10.32935/1815-2600-2020-130-5-26-31

L. V. Ivanova, V. K. Miller, V. N. Koshelev, D. V. Repin

Gubkin Russian State University of Oil and Gas

Influence of Physicochemical Methods of Treatment

on Structural And Mechanical Properties of High-Viscosity Oils of Udmurtia

The group composition, physicochemical and viscosity-temperature properties of paraffinic high-resinous
high-viscosity and high-viscosity oils of Udmurtia deposits with structural-mechanical properties are investigated.

It was established that the destruction energy of the supramolecular structure formed during cooling for the oil

of the Mishkinsky field is 43.9 kJ/m’, for the oil of the Kiengop field — 12.6 kJ/m>. The use of physicochemical methods
(heat treatment and dilution of a mixed composition with a hydrocarbon solvent) for regulating the rheological
characteristics of oils can significantly reduce the structure of the oil disperse system, which corresponds

to a fracture energy of not more than 1 kJ/m>. It was found that the relaxation of the structural and mechanical
properties of the oil disperse system after its preliminary heat treatment proceeds slowly.

Key words: high viscosity crude oil, oil disperse system, resins asphaltene substances, hysteresis, destruction energy

of supramolecular structure.

HN3yyeHue ruapoJin3a 4 0cagKoo0pa3oBaHus

B KHCJOTHBIX COCTABAX HA OCHOBE CYJIb()aMHHOBOH KHCIOTHI
JI. A. Maragosa, A. H. Cuporun, M. /1. Ilaxomos, 3. P. JlaBiieToB
PT'Y medn u raza (HUY) umenun U. M. ['yOkuHa
lubmag@gmail.com



B cmamve npedcmasnensi pesyniomamol ucciedo8anus 2UOPOIU3A CYIbGAMUHOBOU KUCIOMBL U NOOOOPA KUCTOMHBIX
KOMROZUYUL, OMAUYAIOUUXC CHUNICEHHBIM 0CA0KO0OPA308AHUEM NO CPABHEHUIO C 2PA3€80l KUCIOMOU.
Paccmompeno enuanue komniekcooopazyiouwux coeOuHeHutl Ha nPoyecc 2UOPOaU3A CYIbHaAMUHOBOU KUCIONDYL,
npo6edeHo cpasHeHue 2UOPOaU3A CYIbOAMUHOBOU KUCIOMbL U CYTbHAMAMO8, HPOBEOEHO CPAGHEHUEe BMOPUUHO20
0Ca0K000PA308aHUsL COCTNABOB HA OCHOBE CYIbMAMUHOBOU KUCIOMBL U 2PA3€80U KUCIOMbl HA npumepe 00pa308anus
2eKcapmopcunuKamos. Ycmanognenvl pasiuius y0epucusaioujeli cnocoonocmu dMueHOUaMUHMempaykCyCcHol,
OKCUIMUNUOIEHOUPOCHOHO060U U HUMpULOmpumemuigpocpornosol (HTD) kuciom no omuouteHur K 06pa308anuo
0Caoko6 ¢ NPoOOYKmamu 2udpoU3a Cyabphamunosoti kuciomot na npumepe peaxyuti ¢ Ca’*. Iokazano, umo cocmaevi
¢ 0obaesnenuem HT® xapaxmepuzyiomes menvuum odpasosanuem ocaoxos. Iloxazano erusnue konyenmpayuu HT®
Ha NOIHOMY NPOMeEKanUs 2UOPOU3A CYTbPaMuno6ol kuciomol. Onpedenenvl pasnuyus 8 CKOpOCmU 2UOPOIU3A NPU
memnepamype 80°C cocmagos a 0cHoge CyIbhamMurosoU Kuciomol u cyivgpamamos. Iloxkazano, umo cynvghamamot
Xapakxmepuzyomcs MeHbuell CKopocmoio euopoausa. Onpeodenensl pasiuyus pacmeopsaroueli cnocoonocmu 0Jist
€COCMAB0O8 HA OCHOBE CYIbGAMUHOBOU U CEPHOLU KUCTIOM, NOKA3AHbL PA3IUYUS KUHEMUKU peakyull. YcmarnosneHo,

YmMo cOCmasbl Ha OCHOBE CYIbHAMUHOBOU KUCTIOMbL XAPAKMEPUIYIOMCA MEHBUUUM 00PA308aHUEM 0CAOKO8

Ha npumepe 2eKcaghmopcuruKamos no CPAeHeHUI0 ¢ COCMagamu Ha OCHO8e CONAHOU KUCIOMbI.

KiroueBble cjioBa: KHUCIOTHAs 00pabOTKa, TEPPUTEHHBINH KOJIEKTOP, CKOPOCTh PACTBOPEHUS TOPO/IBI,

KHCJIOTHBIA COCTaB, GTOPHI aMMOHHUS, CYIb(paMHHOBAs KUCIIOTA, CyIbhamMar aMMOHHS,

THIPOJIH3 CYIb(aMHHOBOW KHCIIOTHI.
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L. A. Magadova, A. N. Sirotin, M. D. Pakhomov, Z. R. Davletov

Gubkin Russian State University of Oil and Gas

Study of Hydrolization and Sedimantationin Acid Compositions Based on Sulfaminic Acid

This article presents the results of a study of the hydrolysis of sulfamic acid and the elaboration of acidic
compositions that are characterized by reduced sedimentation compared to mud acid. The effect of complexing
compounds on the hydrolysis of sulfamic acid is considered, the hydrolysis of sulfamic acid and sulfamates is
compared, and the secondary sedimentation of sulfamic acid and mud acid compositions is compared using the
formation of hexafluorosilicates. The hydrolysis intensity of sulfamic acid and ammonium sulfamate was determined
by the mass of sediments formed during the reaction of hydrolysis products with calcium chloride. The mass of
calcium sulfate formed is proportional to the rate of hydrolysis of sulfamic acid. The process of dissolution of the
quartz component of the terrigenous formation was studied using the gravimetric method. Differences in influence of
EDTA, HEDP, and NTP on sedimentation prevention of the products of sulfamic acid hydrolysis were studied by the
example of reactions with Ca**. It was shown that compositions with NTP are characterized by a lower sediments
formation. The ratio of NTP concentration and the hydrolysis rate of sulfamic acid is shown. Differences in the
hydrolysis rate of compositions based on sulfamic acid and sulfamates were determined at a temperature of 80°C.

1t was shown that sulfamates are characterized by a lower rate of hydrolysis. Differences in quartz solubility were
determined for compositions based on sulfamic and sulfuric acids, differences in the reactions kinetics were shown.
1t has been established that acid compositions based on sulfamic acid are characterized by less sedimentation rate

being compared with acid compositions based on hydrochloric acid by the example of hexafluorosilicates formation.



Key words: acid treatment, terrigenous formation, rock dissolution rate, acid composition, ammonium fluoride,

sulfamic acid, ammonium sulfamate, hydrolysis of sulfamic acid.

Pe3yabTaThl CIEKTPAIBbHOTO AHAJIN3A MPOMBIBOYHO KUAKOCTH ¢ MPUMEHEHHEM

00JIET9€HHOT0 MOJIMMEPHOTO peareHTa

®. 1. Py3manos, b. H. Amrypos, T. O. Komunos, 1. X. YMenos

TamkeHTCKUH rocy1apCTBEHHBI TEXHHYECKUH YHUBEPCUTET, Y30€KUCTaH

komilovtolib87@yandex.ru

B cmamve paccmampusaemces pesynvmamul CReKMpaibHO20 AHATU3A IPHEKMUBHOU NPOMBIBOUHOU HCUOKOCU

C npuMeHeHuem 00aec4eHH020 NoAUMEPHO20 peazenma. Ha ocnoee cnekmpanbHo2o ucciedosanuss NOKA3aHo,

YUMo MexaHusM UOHHO20 0OMeHA Yacmuy nPOMbI8OUHOL HCUOKOCMU (peaKyus 3amewenus) npeocmasisaem cooou
HeoOMeHHOe 3aMeujeHue OPLaHUYeCKUX U HeOP2AHUYECKUX KAMUOHO8 NPOMbBIBOUHOU HCUOKOCU YACMUYAMU HOPOObL
U Yenvimu 2pynnamu OUCnepCUOHHOU cpedsl. H3yueHvl npoyeccol npucoeOuHeHus K Yacmuyam

NPOMBIBOUHOU HCUOKOCHIU DNEMEHMO8 (DII0UO08 U NOPOObL, A MAKICE OOHOBPEMEHHO NPOUCXOOAUUE UOHOOOMEHHbLE
U HeoOMeHHble NPoYecCyl, onpedensioujue MexaHu3Mbl UHSUOUPOBAHUSL (CHUMICEHUS 2uOPOPuIbHOCIU),
cmabunuzayuu U KOJLIOUOHOU 3auumsl 8 NPOMbIBOYHBIX HCUOKOCMSLX.

Kawuessbie cioBa: UK-cnexrpometp, monumep, Ghiarons, THApOPHUILHOCTD, IUCIIEPCHAS CUCTEMa, KOATyJISIIUS,
THIpaTHAs TUIEHKa, OKPUCTAIUTM30BAHHOCTb.
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F. 1. Ruzmanov, B. N. Ashurov, T. O. Komilov, Sh. Kh. Umedov

Tashkent State Technical University

Results of Spectral Analysis of the Effective Flushing Liquid

Using Lightweight Polymeric Reagent

The article is devoted to the results of spectral analysis of effective flushing liquid with the use of lightweight

polymeric reagent (LPR). On the basis of spectral research it is shown that the mechanism of ion exchange

of particles of flushing liquid (replacement reaction) at replacement of mineral in the crystal lattice by cat ions
of disperse medium is a permanent replacement of organic and inorganic cat ions of flushing liquid with rock

particles and whole groups of dispersive medium. The results of the processes of addition of fluids and rock elements
to the flushing liquid particles, as well as simultaneously occurring ion-exchange and none change processes
determining the mechanisms of inhibition (reduction of hydrophilicity), stabilization and colloidal protection
in flushing liquids are obtained.

Key words: IR-spectrometer, polymer, fluid, hydrophilicity, coagulation, solid state, hydrate films, crystallization.

Tepmorazoxumuyeckoe Bo3/eliCTBHE HA 32JI€:Kb BHICOKOBSA3K0I HeTH B CKBAaKUHE

¢ 1yaJbHOH CHCTEMOil CTBOJIOB



C. U. I'y6anos, K. A. OBunnaankos, B. A. OnpxoBckas, I'. A. KoBanesa

Camapckuii ToCyIapCTBeHHBIM TEXHHUECKUH YHUBEPCUTET

gubanovsi.samgtu@gmail.com

Paccmompena nepcnexmuga 006v1uu 661COK08A3KOU HEhMU HA OCHOBE MEPMO2AZOXUMULECKO20 MEMO0d
6030€liCmBUsl C UCNONb308AHUEM OUHAPHO20 COCTNABA 8 CKBAJICUHE C OYANbHOU CUCTNEMOT CIMBOJL08.
Ilpusedeno meopemuyeckoe u pacuémuo-sKcnepumMenmanbHoe 0b0CHo8anue 2younbl nPozpesa naacma,
paccmosanus mexcoy 3a005MU BEPMUKATLHO20 U DOKOB020 CIBOI08, NAPAMEMPO8 MEXHOI0SULECKO20
pedrcuma omoopa RPoOYKYuu.

KiroueBble c10Ba: BEICOKOBS3KasA HEPTh, AyadbHAs CHCTEMa CTBOJIOB,

TEPMOTa30XUMHUECKOE BO3/ICHCTBIE, OMHAPHBIE COCTABHI.
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S. I. Gubanov, K. A. Ovchinnikov, V. A. Olkhovskaya, G. A. Kovaleva

Samara State Technical University

Thermal-Gas-Chemical Formation Treatment of High-Viscosity Oil in Well with Dual-Well System

The prospect of producing high-viscosity oil based on the thermal-gas-chemical formation treatment of exposure
using binary composition in a well with a dual-well system is considered. The theoretical, computational,

and experimental justification of the depth of reservoir heating, the distance between the vertical and side shaffts,
and the parameters of the technological mode of oil rate is given.

Key words: high-viscosity oil, dual-well system, thermal-gas-chemical formation treatment, binary composition.

AHaJu3 KPUBOii BOCCTAHOBJIEHHS AABJIEHHUSI C Y1€TOM HEPABHOBECHOT0 PACTBOPEHUs raza

M. 0. Jlanbko!, U. M. Uunpynckuii?, E. B. Illanun!

'000 «TroMeHCKHI HHCTUTYT HE(PTH U ra3zay,

2MuctutyT npobiem uedu u raza PAH

danko@togi.ru

B cmamve paccmampusaiomes npakmuuecKue 60npocsl MOOEIUPOSaHUs 06pAmHO20 PAcmMEopeHUsl 8bl0ETUBULELOCS
u3 Hegpmu 2aza c yuemom HepasHo8ecHoCmu pazoeo2o nepexooa. Paspabomana npubaudicennas memoouka yuema
HEPAasHOGECHOCU NPOYEcca PacmeOpPeHUs 2a3a Ha OCHOGE CIMAHOAPMHBIX 2UOPOOUHAMUYECKUX CUMYAAMOPO8

be3 coomeemcmeyoweti onyuu. Ilpoussedeno mecmuposanue paspabomanHol MemoouKu Ha npumepe Kpugou
soccmanognenus oasnenus (KBL), cuamoii na peanvnom mecmopooicoenuu. Ilokazana 603mMoicHOCb onpeoenenus
xapaxmepHozo gpemenu peraxcayuu no KB/ ¢ pamkax penraxcayuounvix mooenel HepagHo8ecHblx pa306bix
nepexo0os. Onpeodeneno Gusiiie HepasHOBeCHOCMU (a308bIX Nepexo008 Ha OUHAMUK)Y 80CCIMAHOBLEHUS OABNEHUSL.
IIpeonooicer ouzaiin 2u0pPOOUHAMUYECKUX UCCAEO0BAHULL CKBAJICUH, NO3BONAIOUUL GbIABUMb HEPABHOBECHOCTb

pacmeoperus 2a3a u onpedeiums Heobxooumvle napamempsl 0 e€ yuema npu MOOeIUpPOSaAHUU.

KioueBble ci1oBa: pa3paboTKa 3penbix MECTOPOXKICHUH He()TH, pasra3upoBaHue HeTH B TIIACTE,
HEpaBHOBECHBIH (pa30BbIi epexo, HHTEPIPETALH THAPOIUHAMUIECKUX

UCCIICIOBAHNH CKBAXKHH, THAPOJUHAMHUECKOE MOAEIUPOBAHHE.

DOI: 10.32935/1815-2600-2020-130-5-47-54



M. Yu. Danko!, I. M. Indrupskiy?, E. V. Shanin®

"Tyumen Institute of Oil and Gas LLC, 20il and Gas Research Institute of Russian Academy of Sciences

Analysis of the Pressure Build Up Taking into Account Nonequilibrium Gas Dissolution

The article discusses practical issues of modeling the reverse dissolution of gas released from oil, taking

into account the nonequilibrium phase transition. An approximate method has been developed for taking into account
the nonequilibrium gas dissolution process based on standard reservoir flow simulators without the corresponding
option. The developed methodology was tested on the example of pressure build up (PBU) taken on a real field. The
possibility of determining the characteristic relaxation time from the PBU is demonstrated in the framework of
relaxation models for nonequilibrium phase transitions. The effect of nonequilibrium phase transitions on the
dynamics of pressure recovery is determined. Well testing design is proposed that makes it possible to detect
nonequilibrium gas dissolution and determine the necessary parameters for its consideration in flow simulations.
Key words: development of mature oil fields, oil degassing in the reservoir, nonequilibrium phase transition,

well test interpretation, flow simulation.

AHAJIN3 KOHCTPYKIIUH BBOJIa CHIPhSI B KOKCOBYIO KaMepy YCTAHOBKH 3aMe/lJIEHHOT0 KOKCOBAHMS

. P. Paxmarymmmn, [1. C. bperaos, B. B. CokonoBa

Y bumckuit Tocy 1apcTBEHHBIN HEPTIHOM TEXHUYECKUH YHUBEPCUTET

ildarik.rahmatullin@yandex.ru

B cmamue onucanwvl 0eghexmoi KOKCO8bIX KAMEP Npoyecca 3amMedleHHO20 KOKCOBAHUS, 0bpasyouuecs

6 X00€ IKCNIyamayuuy, 3a8ucsiyue om KOHCMpYKyuu 6800a cvipbs. [lpedcmasiensvt cywecmsyowjue KOHCmMpYKyuu
68004 cbipbs. Paccmompenvl KOHCMPYKYUU KOKCOBbIX Kamep Heghmenepabamul8aiouux 3a80008 2. Ypa
(Ypanepmexum u Hosotin), 3apydesrcuvix muyeH3uapos mexuonoaui 3amednennozo koxcosanus ConocoPhillips,
Foster Wheeler. Ilposeden ananu3z 0anuvix KOHCIMpPYKYuil, 8bIsAGNIEH CPOK IKCHIYAMAYUU KOKCOBbIX KAMep,
Ppaccuumanbl KANUMAIbHule 610ACEHUsL NPU NPUOOPEmeHUU KOKCOBbIX KaMep ¢ PA3TUYHBIMU KOHCIMPYKYUAMU
68004 cbipbs. [Ipedcmagnenvl 6apuanmovl OpeaHU3AYUY 66004 CbIPbS C ONUCAHUEM UX NPEUMYUIeCTE

U ROOCHUEeMOM IKOHOMUUECKUX 3amMpam Ha GHeopeHue.

KioueBblie cj10Ba: KOKCOBas KaMepa, yCTAaHOBKA 3aMeJUICHHOTO KOKCOBAHUS, BBOJ ChIPbSI, KOKC.
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I. R. Rakhmatullin, D. S. Brynov, V. V. Sokolova

Ufa State Petroleum Technological University

Analysis of Structure of Input Raw Material in Coke Oven Chamber of Delayed Coking Unit

The article presents the defects of coke chambers formed during the operation of the delayed coking process,
depending on the design of the feedstock input. The patent research of the existing feedstock input designs is carried
out. In this paper the designs of Ufa refineries (Ufaneftekhim and NOVOIL) coke chambers, as well as of foreign
licensors of delayed coking technologies ConocoPhillips, Foster Wheeler are considered. The analysis of these
structures is done: the operation period of coke chambers is revealed, capital investments of acquisition of coke

chambers with various feedstock input designs are calculated.



Key words: coke chamber, delayed coking unit, feedstock input, coke.

[Iporuo3upoBanne OTTAUBAHUS MeP3JIbIX TPYHTOB HA TENJIOM30JTHPOBAHHBIX YYaCTKAX ra30MpoBoOI0B

A. C. Ky3s6oxes, T. U. Pabotunckas, U. B. Illumkun, Y. H. bupumo, I1. A. Ky3p00xeB

Ounuan OO0 «"aznmpom BHUUT' A3y, 1. YxTa

a.kuzbozhev@sng.vniigaz.gazprom.ru

3nauumenvhasn yacms nPOMANCEHHBIX YUACMKOE MASUCMPATLHO20 2a30np08oda Bosanenkoso — Yxma,
PACNON0ICEHA HA MEPPUMOPUSX XAPAKMEPUIYEMBIX NOBCEMECHIHBIM PACHPOCMPAHEHUEM MHO20LeTNHEMEP3TIbIX
SPYHMOS, Ymo Oenaem 3a0ayy NpOSHOUPOBAHUsL MENT0B020 B030€lCNBUSs 2A30NPOBOOA HA MepP3Tble 2PYHMbL
6e3ycio6Ho aKkmyaibHOU U 8adiCHOL. B cmambe npedcmasiena MemoouKka nepeuyHol OYeHKU U NPOSHO3UPOBAHUS
Pazeumus NPOYeCco8 PaAcMenienus Mep3ablx SPYHMOE HA YHACKAX MASUCMPATbHO20 2A30NP060Ja,
00eCneyusaowux Mmpaucnopm 2a3d ¢ NOI0NHCUMETbHOLU MEMNEPAMYPOL, NO360AIOWEN HA OCHOBE OAHHBIX NO
MEMNEPAMYPHBbIM PENCUMAM 2A30NPOBOOA U MeP3TI020 SPYHMA, C YYemOM XaPAKMEPUCTIUK SDYHMOBbIX YCA06UL,
ONepamuHO UOSHMUDUYUPOBAMb HAYATO NPOYECCa OMMAUBAHUS OKPYICATOUSUX MASUCTPATLHBIIL 2A301POE00
2PYHMOS.

KiioueBble ¢j10Ba: ra30mpoBO/], MEP3JIBII IPYHT, PACTEIUICHUE, TeTION30JISLIUS.

DOI: 10.32935/1815-2600-2020-130-5-60-64

A. S. Kuzbozhev, T. I. Rabotinskaja, I. V. Shishkin, I. N. Birillo, P. A. Kuzbozhev

Branch of Gazprom VNIIGAZ LLC, Ukhta

Prediction of Thawing Frozen Soils in Thermally Insulated Sections of Gas Pipelines

Most of long sections of the Bovanenkovo — Ukhta gas pipeline are located in areas characterized by the widespread
distribution of permafrost soils, which makes the task of predicting the thermal effect of the gas pipeline in frozen soils
absolutely relevant and important. The article provides methodology for the initial assessment and prediction

of the development of processes of thawing of frozen soils in sections of the main gas pipeline that provide

gas transport with a positive temperature. The methodology allows, based on data on the temperature regimes

of the gas pipeline and frozen soil, taking into account the peculiarities of the soil state, to determine the beginning

of the thawing process of the soils that surround the gas pipeline.

Key words: gas pipeline, frozen ground, thawing, thermal insulation.
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