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IMoaroroBka 6uoHeTH A5 BOBJIEYEHHS

B JajibHely1o nepepadorky Ha HII3

H. A. Moprynosa, U. B. [lackesny, H. I'. baxxuposa, 1. K. Xpymesa,

M. A. OxpyxHoB, A. @. Bunibnanos, A. M. Masrapos

AO «BHUMNYC», r. Kazans,

vniius.4lab@mail.ru

JKuokuii npooykm Oblcmpo20 RUPOIU3A, WUPOKO U3BECHbI KAK OuoHedmb (6UOO0UIL, RUPOIUZHASL HCUOKOCHIb)

S671eMCsl NEPCREKMUBHBIM CbIPbeM 0151 NOLYHEHUsL HCUOK020 monausda. OOHAKO HUZKASL MEPMUYECKAsl CMAOUIbHOCMb
buonedpmu, 006yCcr061eHHASE OOTLUUM KOTULYECHMBOM KUCIOPOOCOOEPAHCAUUX COCOUHEHUT U 8bICOKOU KUCTIOMHOCHIBIO,

A6SEMCSA CEPLEIHON NPOOAEMOUL 0151 ee UCNONb30BAHUS 8 NPOYECcax nepepadomKu 3mo2o 8Udd Cuipbs

U NPUBOOsIM K HeCMAOUTLHOCIU NPU XPAHEHUU U CHUICEHUIO MeNIOMBOPHOU CNOCOOHOCMU, a4 MAKICe — K KOPPO3UU
obopyoosanus. [losmomy 6uoregpmov HeoOX00UMO NOO2OMOBUMb 0/ ee OdlbHelulell nepepadbomKu

Ha Hepmenepepabamvisaowux 3a600ax. B cmamve paccmompenst nymu nogvluenus cmabunvHocmu ouoreghmu,
makue Kaxk smepughurayus, cuOpPOOEoKCULeHaAYUsl, HeUMpPAaIU3ayUs.

KiroueBbie ciioBa: Ononed s, TepMuuecKasi CTaOMIBHOCTD, STepU(UKaIus,

THJIPOICOKCHTCHAIHSI, KATATUTUICCKUNA KPEKUHT.

DOI: 10.32935/1815-2600-2026-163-2-3-8

N. A. Morgunova, I. V. Paskevich, N. G. Bazhirova, I. K. Khrushcheva,

M. A. Okruzhnov, A. F. Vildanov, A. M. Mazgarov

J.S. “VNIIUS”

Preparation of Bio-Oil Products for Involvement in Further Processing at Refineries

The liquid product of rapid pyrolysis, commonly known as bio-oil (biooil, pyrolysis liquid), is a promising raw
material for producing liquid fuels. However, the low thermal stability of bio-oil, due to the large number of
oxygen-containing compounds and high acidity, is a serious problem for its use in the processing of this type of raw
material and lead to instability during storage and a decrease in calorific value, as well as corrosion of equipment.
Therefore, bio-oil must be prepared for its further processing at oil refineries. The article discusses ways to increase
the stability of biofuels, such as esterification, hydrodeoxygenation, and neutralization.

Key words: bio-oil, thermal stability, esterification, hydrodeoxygenation, catalytic cracking.

TexHonoruveckue peiieHus no nepepadorke

NPONAH-NPONUJIEHOBOI (PPAKIUH KOMILIEKCA KATAIMTUYECKOI0 KPEeKHHTa

H.T. Esnoxumosa, H. H. Jlynesa, K. A. Mamrrannep

WuctutyT HedTenepepaboTku M HepTeXUMUN Y PUMCKOTO TOCYIaPCTBEHHOTO

HEPTSIHOTO TEXHMUECKOTo YHHBepcuTeTa (punuan B r. Canasare)

ruskihl.r@yandex.ru

B pabome npednosicenvt mexnonocuueckue pewieHus no nepepabomie nponan-nponuienogou gpaxyuu (I1110)

KomnjieKca Kamaiumudeckoco KpeKunea Ha bnoke qbpakquHupoeaHuﬂ YCmMAaHOBKU nupoausa c yejivbio 8blOeIeHs.



u3 Hee nponunena mpedyemoeo kauvecmsa. Mceaiedosanvl cocmas u puauKo-xumuyeckue cotcmea nponam-
NPONUIEHOBOU paKyuy Kamarumuiecko2co Kpekunea, 0003nayeHvl mpebo8anus K yeiesomy npooykmy (nponuiemny) u
HOPMbl 8€0€HUsI HOPMATbHO20 MEXHOI02UNeCcK020 pedcuma npoyecca pazoenenus IT1@. [Iposepeno ocrhosroe
mexuonocueckoe 060py0osarie 6I0Ka PPaAKYUOHUPOBAHUSL HA BO3MOICHOCTb Oe3asapuliHoll pabomol

npu OONOIHUMENBLHOU Hazpy3Ke no cvipblo. Ha ocnoge pezynbmamos modenupoganust onpedenenvl HeoOX00UMblll
06vem pabom no peKoHCmpyKyuu 610Ka GPaKyuOHUPOBAHUS, KANUMATbHBIE GIONCEHUS HA UX BbINOIHEHUE,
npo6edeHa OYeHKa MeXHUKO-IKOHOMUUECKOU YenecooopasHocmu npediazaemvix pewenutl. Pesyrtomamoi
NPOBEOEHHBIX UCCTIe008AHULL NO3BOSM ONMUMUSUPOBANb NPOUIBOOCHBEHHbIE YEeNOYKU NPOOYKYUU, NOGbICUMD
6b1X00 NPONUTIEHA U NOTYYUMb OONOTHUMENbHYIO YUCMYIO NPUDBLIL, YO 2080PUM 0 MEXHUYECKOU U IKOHOMUYECKO
4enecooOpasHOCmU NPEONONCEHHBIX MEXHUYECKUX PeuleHUll.

KiroueBsble ¢10Ba: MPOMaH-NPONUICHOBAs (YPAKIVSI, MTUPOJIHN3, KATATUTUICCKUI KPEKHHT,

CBIpbe OYTHUIIOBBIX CITUPTOB, CHIPhE AKPUIIOBOM KHCIIOTHI, OJIOK (PpaKIHOHUPOBAHUSL.

DOI: 10.32935/1815-2600-2026-163-2-9-13

N. G. Evdokimova, N. N. Luneva, K. A. Mashtaller

Institute of Oil Refining and Petrochemistry, Ufa State Petroleum Technological University (Branch in Salavat)
Technological Solutions for Processing Propane-Propylene Fraction of a Catalytic Cracking Complex

This study proposes technological solutions for processing the propane-propylene fraction (PPF) from a catalytic
cracking complex at the pyrolysis unit’s fractionation block, aiming to extract propylene of required quality for its
gualified use. The composition and physicochemical properties of the catalytic cracking PPF were investigated,
requirements for the target product (propylene) were outlined, and operating parameters for the normal technological
regime of PPF separation were established. The main process equipment of the fractionation block was evaluated for
fail-safe operation under increased feedstock load. Modeling results determined the necessary scope of fractionation
block reconstruction work, capital investments for implementation, and assessed the technical and economic feasibility
of the proposed solutions. The research outcomes will optimize production chains, increase propylene yield, and
generate additional net profit, confirming the technical and economic viability of the proposed engineering solutions.
Key words: propane-propylene fraction, pyrolysis, catalytic cracking, butanol feedstock, acrylic acid feedstock,

fractionation unit.

Pa3padoTka pecypcocoeperaliux 3K0JI0rHYHbIX pelleH i ¢ UCIO0Ib30BAaHHEM 00PATHBIX IMYJIbCHIi
151 XHMHY€eCKOil 00paGoTKN M MPOMBIBKH He(TENMPOMBICIOBOT0 000PY/I0BAHUS OT OTJIOKEHMI

P. M. Kapumos?, K. A. ®arxymumuna®?, JT. B. ®enoros?,

A. A. Xakumog?, P. P. TamGynaros?, P. H. Baxtuzun®?

1V pumckuit rocy1apcTBEHHBIN HEPTAHON TEXHUYECKUN YHUBEPCUTET,

2000 «Kpeson-Hedrecepsucy, r. Yoa,

% Axanemus Hayk Pecry6nuku Bamkoprocran,

ramil_bahtizin@mail.ru

B pabome obocnosana 603modicHocms 3amewyenuss 3HaUUmenbHOU Yacmu y2ie8000pooHol (hazvl 0OpamHuIMu

IMYTLCUAMU MUNA 800A 8 MACTE, 8 KOMOPLIX OUCNEPCHOU (a30ll AGNAeMcst 600HBIN PACMBOP, CO0EPIHCAUULL



AKmMuBHble KOMHOHEHMbI (NOBEPXHOCMHO-AKMUBHbLE 8euecmad, UHeUOUmMopbl, conegvle 00oasku). Cihopmyauposana
U IKCHEPUMEHMATILHO NPOBEPEHA 2UNOmMe3d 0 O0CHUNCEHUU BbICOKOU dhpexmusnocmu 06pabomku
Heghmenpomvicio8020 000PYO0BAHUSL NPU KPAMHOM CHUICEHUU QO0JIU OPSAHUYECKUX PACMBOPUmMenell 3d cuem
NpUMeHeHUsl MeAKOOUCHEPCHBIX IMYIbCUOHHBIX CUCHEM C npeobiadanuem 800HoU cocmasnsioujell. [lposeden
KOMNAIEKC 1aOOPAMOPHBIX UCCIeO08AHUL, GKTIOYAIOWUL NOTYYEeHUe U QUIUKO-XUMUYECKVIO XAPAKMEPUCTUKY
00pAMHBIX IMYIbCULL, NPULOTNOBGNIEHHBIX HA OCHOBE OU3ETLHO20 MONAUBA U PACEOPUMEIISL
acganomo-cmono-napaghunosvix omuodicenuti. Mcnonvzosanue yivmpasgyKoso 06pabomxu no360auUN0 NOIYYUMNb
YCmMOoUuUsble CUCmeMbl ¢ cooepacanuem 600HoU aszvt 00 90% obvema. Tlokazano, ymo HaUOOTLULYIO CIMAOUIUZAYUIO
cucmemvl 00ecneuudarom HeUOHO2EHHbLE IMYTbeAMOPbL MUNA COPOUMAHMOHO0IAMA U MOOUDUYUPOBAHHbIE
HaHooucnepcHvle KpemHuesvie coeounerus. Oyenxa mooujetl CROCOOHOCMU NOJYYEHHBIX KOMNO3UYUL NO YOANEHUIO
ACIIO npodemoncmpuposana 3¢ppexmusnocmov Ha yposue 99,35% npu crudicenuu cooepiucanisi opeanuieckou hasvl
6060€ NO CPABHEHUIO C MPAOUYUOHHBIMU pacmeopumenamu. [lonyuennvle pe3yrbmamsl YKa3ul8atOm HA 6bICOKVIO
NPUKTAOHYIO 3HAYUMOCHb TMEXHOI02UY OJIsL CHUIICEHUS. PACX00a peazeHmos npu 0opabomxe nosepxuocmeil émxocmeti
u mpyoonposooos.

KiroueBble cj10Ba: 00paTHBIC SIMYIILCHH, HHBEPCHS (a3, XUMUYECKUE PEarcHThI, PACTBOPUTEIN
napauHOOTIIOKEHHIA, MOIOIIINE PACTBOPHI, YIBTPAa3BYKOBas 00pab0OTKa, SMYJIbraToOPhI.

DOI: 10.32935/1815-2600-2026-163-2-14-21

R. M. Karimov?, K. A.Fatkhullin®2, D. V. Fedotov?, A.A.Khakimov?, R. R. Tashbulatov?, R. N. Bakhtizin?

! Ufa State Petroleum Technological University,

2 Krezol-Nefteservice Ltd., Ufa,

3Academy of Sciences of the Republic of Bashkortostan

Development of Cost-Effective and Eco-Friendly Reverse Emulsion Solutions

for Qilfield Chemical Treatment

This study proposes and experimentally substantiates the use of water-in-oil reverse emulsions as an alternative to
conventional hydrocarbon-rich reagent systems. In the proposed approach, the dispersed phase consists of aqueous
solutions containing active agents such as surfactants, corrosion inhibitors, and salts, while the continuous oil phase
functions as a stabilizing medium in minimal quantities. The underlying hypothesis is that effective treatment of
oilfield equipment surfaces can be achieved using emulsified systems in which the aqueous phase predominates,
thereby significantly reducing hydrocarbon solvent consumption. A series of laboratory investigations was conducted
to prepare and characterize stable reverse emulsions based on diesel fuel and a commercial paraffin solvent.
Ultrasonic emulsification was employed to obtain kinetically stable systems with water phase content reaching up to
90% by volume. Among the tested emulsifiers, nonionic surfactants such as sorbitan monooleate and surface-modified
silica nanoparticles demonstrated the highest emulsification efficiency and stability. Cleaning performance was
evaluated by measuring the efficiency of asphalt-resin-paraffin deposit removal. The developed compositions achieved
up to 99,35% removal at a 50:50 oil-to-water ratio, thus matching or exceeding the performance

of neat solvents while reducing hydrocarbon consumption by half. The results indicate a strong potential

for implementing reverse emulsions in oilfield surface treatment applications.

Key words: reverse emulsions, phase inversion, chemical reagents, paraffin deposit solvents,

cleaning solutions, ultrasonic treatment, emulsifiers.



XuMHYecKne acneKThl MoTy4yeHusi MOAU(UIHPYIOIIEei 100aBKHU U ee padoThI

B «CaM03aJIeYMBAKOIIEMCS IEMEeHTe

3. P. UcmarmmoBa

000 «HUIIN Xummpo-VHXUHUPHHT,

yusupova_elvira@mail.ru

Paspabomxa cneyuanbHvlx MAMNOHANCHBIX MATNEPUATOS, NO3BONAIOWUX YEMEHMHOMY KAMHIO, HAX00sAWemMycs

6 3ampyOHOM NPOCMPAHCINGE CKBANCUHDBL, CAMOCOAMENLHO B0CCMAHABIUBAMNb C80T0 YETLOCMHOCMb Oe3 yuacmus
nepconana u 6e3 OCMaHo8KU CK8ANCUHBL HA PEMOHMHbIE PAOOMbL, SA8NAEMC AKMYANbHOU npodaemoll. B pabome
paccmompen 60npoc NPOPUAAKIMUKU Pa32epMeMU3aYUY 3aK0JIOHHO20 NPOCMPAHCMEA, A MAKHCE BO3MONCHOCHU
I PexmusHo20 60CCMAHOBNEHUSL YETOCTHHOCIU YEMEHMHO20 KOIbYA, YUUMbIBAs HANUYUe WUPOKO20 ACCOPMUMEHMA
6000U30TAYUOHHBIX MAMEPUATIO8 U MEXHOIO2UL 0SPAHUYEHUS B0OONPUIOKOS, He AGIIIOWUXCA naHayeell 8 ciyiae
nomepu 2epmMemudHOCmu yemMeHmHou pyoawxu. Paspabomannulii yemenmuuiii Mamepuan Modlcem cmambs
HAOeICHBIM peudeHuem 015 TUKGUOAYUY 3aKOIOHHOU YUPKYIAYUU 800bl, KOMOPAs 8 CE0I0 0Yepedb npusedem

K 80CCMAHOBIEHUIO 2EPMEMUUHOCIU KPENU CKEANCUHDI.

KiroueBble cj10Ba: «CaM03aJIeUUBAOIIUICS IIEMEHT, BOCCTAHOBIIEHHE [IEJIOCTHOCTH IIEMEHTHOTO KOJIBIIA,
MOTUPHUIUPYIOIINE TOOABKH, TAMITOHAXHBIH MaTepHa, 3aKOJIOHHAS IUPKYJISAIUS BOBI,

TepPMETUYHOCTD KPEIH CKBAYKHHBI.

DOI: 10.32935/1815-2600-2026-163-2-22-25

E. R. Ismagilova

LLC “NIPI Khimpro-Engineering”

Chemical Facets of Producing a Modifying Additive and Its Function in Self-Healing Cement

An oil well is a complex technical facility designed for the production or exploration of hydrocarbon deposits. During
well operation, the facility is subjected to enormous loads - shocking, suddenly applied, repeated, and variable - as
well as elevated internal excess pressures. These loads create stresses in the cement stone that exceed its bending limit
several times, leading to cracks, loss of well integrity, and, consequently, behind-the-casing circulation. The
elaboration of specialized cementing materials that allow the cement stone in the well annulus to independently
restore its integrity without personnel intervention or shutting down the well for repairs is of current interes.

Key words: self-healing cement, cement sheath integrity restoration, modifying additives, slugging material,

behind-the-casing flows, well lining tightness.

Biansinne GpuabTPalMOHHBIX MEPETOKOB MEKAY CJ0SIMHU IJ1ACTA HA MPOAYKTHBHOCTH CKBAKHHBI

MpU ABYYJIE€HHOM 3aK0HEe GPUIbTPALUM

A. M. Cganos

WuctutyT npobnem HedTr U raza PAH

svalov@ipng.ru

B pabome uccnedosano enuanue KeadpamuuHo2o no CKOpOCMuU Ciazaemozo 8 O8yYleHHOM 3aKOHe purbmpayuu

Dopxezetimepa Ha NPOOYKMUBHOCMb 000bIBAIOWUX CKBANCUH 8 CLOUCTO-HEOOHOPOOHbIX naacmax. Ilokazano, umo npu



CYUWecmeo8an 2UOPOOUHAMULECKOT CES3U CIL0EE C PA3IUYHBIMU UTLIMPAYUOHHO-EMKOCTHHLIMU CEOUCMEAMU
meyeHue nIACmo8o2o paouda 8 NPU3AOOUHBIX 30HAX CKEAIICUH CIAHOBUMCS. HEOOHOMEPHBIM 3 CHEeNm YACMUYHO2O
nepemoxa naacmo8o2o Guouoa u3 cios ¢ xyouieti uibmpayuoHHoU RPOBOOUMOCTbIO 8 CJIOLL C JIyyliell
npoeooumocmuio. Ha ocnosanuu pe3yismamos YucieHHo20 aHAIu3a YCmMaHo8IeHO, YMo HPU IMOM NPOUCXOOUM
nosvluteHue npoOyKMUSHOCHU 000bl8AIOULel] CKEAICUHBL 8 CPABHEHUU C ee NPOOYKMUBHOCMbIO HPU OMCYMCMEUU
2UOPOOUHAMULECKOU CEA3U MENCOY CTLOSIMU, HO IO NOBbIUEHUE HE3HAYUMETLHO NO BEIUYUHE U HAXOOUMCSL

6 npedenax HecKOIbKUX NPOYEHmMOo8 0adce NPpu 3HAYUMETbHOM 6KIA0e K8AOPAMUYHO20 CLA2aeMO20

6 opmyne Qopxeetivepa 8 conpomugieHue GUIbMPAYUOHHOMY MEYEHUI0 NIACHO8020 Prouoa.

KiroueBrble c10Ba: CIOUCTasi HEOAHOPOAHOCTH MPOYKTHUBHOTO TUIACTA, 3ak0oH DopxreiimMepa, MPOAyKTUBHOCTh
JOOBIBAIOIIEH CKBaYKHHEI.

DOI: 10.32935/1815-2600-2026-163-2-26-30

A. M. Svalov

Oil and Gas Research Institute RAS

Clinfluence of Filtration Changes Between the Layers of a Formation

on the Productivity of a Well under a Binary Filtration Law

The work examines the influence of the quadratic velocity term in Forchheimer’s two-term filtration law on the
productivity of production wells in layered heterogeneous formations. It is shown that when there is a hydrodynamic
connection between layers with different filtration and reservoir properties, the flow of formation fluid in the
bottomhole zones of wells becomes non-one-dimensional due to the partial flow of formation fluid from a layer with
worse filtration conductivity to a layer with better conductivity. Based on the results of numerical analysis, it was
established that in this case there is an increase in the productivity of the producing well in comparison with its
productivity in the absence of hydrodynamic connection between the layers, but this increase is insignificant in
magnitude and is within a few percent even with a significant contribution of the quadratic term in the Forchheimer
formula to the resistance filtration flow of formation fluid.

Key words: layered heterogeneity of the productive formation, Forchheimer’s law, production well productivity.

IIporxo3 pa3BUTHS TEXHOT€HHBIX TPEIMH ABTOrHAPOPa3pbiBa ¢ IPUMeHEeHHeM KBa3HCTAIIHOHAPHOTO
MOJeJTUPOBAHUS

B. E. Ky3nemnos, P. JI. Tatnsies, M. 3. JIromrHeHKO

Cypryrtckuii iHCTUTYT HepTH ¥ ra3a (punuan) TIOMEHCKOro WHIIyCTPUAIBHOTO YHUBEPCUTETA,
tatlyyevrd@tyuiu.ru

B cmamve paccmampusaemcs npumenenue KasuCmayuoHapHo20 MOOeIUPoOSarus 0isi NPOSHOIUPOBAHUS PA3GUTNUSL
MEXHO2EHHbIX MpewUr aemocuopopaspbiéa NAACma 6 HUSKONPOHUuYyaemuvix koaiekmopax 3anaonou Cubupu.
IIpeocmasnena mamemamuyeckas Mooeb, YHumuléawas Quibmpayuio CycneH3ul, 3acoperue npumpeuuHHou
30HbI U OUHAMUKY pocma dasenus. Modens no3gosem aHaiu3uposams NPoyeccyl mpewuHooopa3o6anus

npu OTUMeNbHOM HACHEMAaHUU 800bl, d MAKA’CE NPOSCHOIUPOBAMb USMEHEHUEe NPUEMUCTIOCTNU CKBANCUH.
Tpaxmuueckas 3HauuMoCms UCCIE008AHUS NOOMEEPIHCOEHA OAHHBIMU UOPOOUHAMUYECKUX UCCIe008AHUL HA

Mecmopoofcbeﬂuﬂx, ()eMOHcmpupyiomwwu coomeemcmeue paciemmnvblx U nPpoMbICII08blX noxkasameiet. P€3yﬂbmal’l’Ibl



pabomvl Mo2ym Oblmb UCHOLL30BAHBL OJISI ONMUMU3AYUL CUCTEM PA3PAbOMKU MPYOHOUZBIEKAEMbIX 3ANACO8
Y271e8000p0008.

KiroueBble cj10Ba: aBTOTHAPOPa3phIB IIACTa, KBa3UCTAI[MOHAPHAS MOJIENb,

HU3KOMPOHUIIAEMBIE KOJUIEKTOPHI, (GPHUITBTPAITHS], IPUEMHCTOCTh CKBaXKHH.
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V. E. Kuznetsov, R. D. Tatlyev, M. E. Lushnenko

Surgut Institute of Oil and Gas (branch) Tyumen Industrial University in Surgut

Forecast of the Development of Man-Made Cracks

of the Autogrp Using Quasi-Stationary Modeling

The article discusses the application of quasi-stationary modeling to predict the development of man-made fractures
of hydraulic fracturing in low-permeability reservoirs in Western Siberia. A mathematical model is presented that
considers the filtration of the suspension, the clogging of the crack zone and the dynamics of pressure growth. The
model allows analyzing the processes of cracking during prolonged injection of water, as well as predicting changes
in the intake capacity of wells. The practical significance of the study is confirmed by the data of hydrodynamic
studies at the fields, demonstrating the correspondence of calculated and field indicators. The results of the work can
be used to optimize systems for the development of hard-to-recover hydrocarbon reserves.

Key words: auto hydraulic fracturing, quasi-stationary model, low-permeability reservoirs, filtration, well intake.

OmnpenesieHue U3MeHEeHNH MOKa3aTesieil pa3padoTKu riry00Ko03a/1eraluux ra3oBbiX MeCTOPOKICHHI,
OKPYKeHHBbIX BOISIHOI 00J1aCThI0

b. 3. KazeiMoB?, P. M. 3eitnanon?

Mucruryr Hedry 1 raza MuHKucTEpCTBa HAyKK M 0OpasoBaHus AzepOaiimkanckoil PecriyOiuku, A3zepOaiipkaHCcKuii
TOCYJapCTBEHHBIH YHUBEPCHTET HEPTH U MMPOMBIIIJICHHOCTH,

2HHCcTUTYT cucTeM yrpasiieHuss MUHHUCTEPCTBA HAYKH

u oOpa3oBanus AsepOalimkanckoit PecriyOnukw,

bunyadkazymov1969@gmail.com

Hccneoosano pewenue 3a0aqu paspabomru 2a308bix MeCmo-porHCOeHUll, OKPYHCEHHbIX 6000HOCHOU 001acmblo, 8
pedicume UCmowenus, nopoobl KOMOPbIX NOOSEPIHCEHbL PENAKCAYUOHHOU 0ePOpMayuU ¢ Yuemom 603MOHCHOCHU
npoosuUdICeHU 800bL U3 3AKOHMYPHOU B0OHOU Yacmu 8 2a308y10 0b1acmv mecmopodcoenus. Iloryuena cucmema
oupghepenyuanvrvix ypasnenuil, NO3601-A10WaAs ONPeOeNsimb USMEHEHUs 80 8PEMEHU NIACTOB020 0ABNEHUs,
nopucmocmu niacma u 0ovema 2a3o60tl vacmu 3anedxicu. s pewernue noiyuenHol cucmemsl OuppepeHyuanbHvIx
VpasHeHull ¢ 3a0AHHLIMU HAYATLHBIMU YCTI0GUAMU HPUBE-0eHA YUCTEHHAsS. umepayuontas cxema. llpusedennas cxema
N036015€m NPOU3BeCmi A0eK8amMHbIX OYEHOUHBIX PACUEMO8 NO Ypezyau-posanuio npoyecca paspadbomru 2a306vlx
MecmopodCcOeHuti, NOpoObl KOMOPIX NOOBEP2AOMCS PeNaK-CAYUOHHOU 0ehopmayul, ¢ y4emom aKkmueHoCmu
3GKOHMYPHOU B0OHOU 0OIACMU MECTNOPOIC-OCHUS.

KiroueBble ci1oBa: oKazaTeny pa3padoTKH, TTy00Ko3alIeraloue MeCTo-poXK--AeHus, ehopMarus,

BpeMs peJlaKcaluy, HOPUCTOCTb, 00bEM ra30BoOi 00JIacTH.
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B. Z. KazymoVv?, R. M. Zeynalov?

YInstitute of Oil and Gas of the Ministry of Science and Education of Azerbaijan,

Azerbaijan State Oil and Industry University,

2Institute of Control Systems of Oil and Gas of the Ministry of Science and Education of Azerbaijan

Determination of Changes in the Indicators of the Development

of Deep-Lying Gas Fields Surrounded by a Water Area

The solution of the problem of development of gas fields surrounded by an aquifer in the depletion mode is
investigated, the rocks of which are subject to relaxation deformation, taking into account the possibility of water
movement from the aquiferous part to the gas part of the field. A system of differential equations is obtained, which
allows determining changes in time of reservoir pressure, porosity of the reservoir and volume of the gas part of the
deposit. A numerical iteration scheme is given to solve the obtained system of differential equations with specified
initial conditions. The given scheme allows producing adequate estimates for regulating the process of development of
gas fields, the rocks of which are subject to relaxation deformation, taking into account the activity of the aquiferous
part of the field.

Key words: indicator of the development, deep-lying gas fields, deforma-tion, relaxation time,

porosity, the volume of the gas area.

CpaBHeHHe pacyeTHBIX 1 IKCIEPHUMEHTAJIbHBIX IAHHBIX NPH OIpeeIeHHH Nepenaia AaBJaeHus] IPHPOIHOT0
rasa B CIUPAJTLHOBHTBIX TPy6ax

E. b. ®enoposa, U. A. Pagaes

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

fedorova.e@gubkin.ru

B cmamvbe nposooumcs KoMnieKCHblll GHAIU3 CYWeCmayIouux Memooos paciéma nepenaoa 0aeienus

APU OBUMCEHUU HCUOKOCIEN U 2A30HCUOKOCHHBIX cMecell NO CNUpanbHo8umeim mpyoam. beiiu npoananusuposans
Klo4esble meopemuyeckue ypagHeHus u COnoCmagienbl ¢ pe3yibmamamiu He3a6UCUMbIX IKCNEPUMEHIOB.
IIpeocmasnena mamemamuueckas opmyna, KOmopas cea3viéaen ONMUMAIbHOe YPasHeHue, OnpeoesieHHoe

Ha OCHO8e pACUemHbIX IKCNEPUMEHINO8, C Y2lIOM OMKIOHEHUs NOMOKA, OeMOHCMPUPYS CPEOHIOI0 OMHOCUMENLHYIO
nozpewnocms menee 0,5% npu ananuse 16 mouex. Ilonyuennsie OanHvle NOGLIUAIOM MOYHOCHb PACYEMA CUCTIEM
COHCUNCEHUS NPUPOOHO20 2a3d, YMEHbULAS NOZPEUHOCIU 8 Pe3YIbIMAMax Mamemamuyecko20 MoOeaupo8ans

U n0360.155 60J1ee MOYHO PACCUUMAMb 3anackl NO 0aslenulo. B pesynomame onmumusupyromes kanumanbhvle

u axcnayamayuonusie pacxoovl (CAPEX/OPEX) 015 HO8bIX 00beKMO8 U NPOEKMO8 1O CHCUNCEHUIO NPUPOOHO20 2a3d.
KiroueBble ciioBa: civpajibHble TPyOBI, Iepenaj JaBleHus, IPUPOJHbII ras,

yucio JuHa, k03QOUIUEeHT TpeHus, BTOPHYHOE TEUCHHE.
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E. B. Fedorova, I. A. Radaev
Gubkin University



Comparison of Calculated and Experimental Data in Determining Natural Gas Pressure Drop in
Spiral-Wound Pipes

The article provides a comprehensive analysis of existing methods for calculating pressure drop during the flow

of liquids and gas-liquid mixtures through spiral-wound pipes. Key theoretical equations were analyzed and
compared with the results of independent experiments. A mathematical formula is presented that correlates the
optimal equation, determined based on computational experiments, with the flow deviation angle, demonstrating an
average relative error of less than 0.5% when analyzing 16 points. The obtained data improve the calculation
accuracy for natural gas liquefaction systems, reducing errors in mathematical modeling results and allowing for a
more precise calculation

of pressure margins. As a result, capital and operational expenditures (CAPEX/OPEX) are optimized for new natural
gas liquefaction facilities and projects.

Key words: spiral pipes, pressure drop, natural gas, Dean number, friction factor, secondary flow.

Pacuyer peakTopa nupoJinza MeTaHa ¢ y4eToM NpoaoabHoi auddy3un

A. b. I'omoBanuukos, H. A. Mepernos, 1O. B. bormanosa,

B. . Yypuxosga, J{. A. Anoxun, M. B. Tonuiux

Bonrorpanackuii rocyjapcTBeHHbI TEXHUUECKUI YHUBEPCUTET,

topilinmik@gmail.com

Paccmompena xumuueckas, puzuyeckas u Mmamemamuyeckas MOOeau peakmopa nupoiu3a Memanda Kaxk npocmot
INEMEHMAPHOL PeaKyuu nepeo2o NopsaoKd ¢ yuemom npoooabHOU OUpy3uu 24308020 NOMOKA PeaKyuOHHOU MACCHL.
Buiseoena gpopmyna 3asucumocmu KonyeHmpayuu peazupyroueco KOMROHeHmMa Memana no OIuHe peakyuoHHOU
Kamepuwl. [Iposedenvi cpasHumenvhvle pacuyemsl, NOKazvieaujue, ymo ko2oa yucio llexie cmpemumoscs K HY0,
npoo0obHAsL QUG PY3uUs cmpemumcst K 6eCKOHeUHOCmuU, a CMpPYKMYpa NOMOKA NPUOIUNCAECSL K UOEATbHOMY
CMeEWEeHUIo, 8peMst U OIUHA PeAKYUOHHOU Kamepbl O0IIICHbL 603pacmams 6 1,4 pasza npu 3a0auHoll cmenenu
xoneepcuu 99% u memnepamype nuponusa 1100°C.

KiaroueBrle c10Ba: MUPOJIM3 METaHa, MPpo1oJibHas n1udy3us, cTerneHb KOHBEPCHUH,

cpeaHee BpeMsl TpeObIBaHMsI, KPUBAsi OTKIIMKA, XapaKTePUCTUIECKOE ypaBHEHHE.
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A. B. Golovanchikov, N. A. Merentsov, Yu. V. Bogdanova, V. I. Churikova, D. A. Anokhin, M. V.Topilin

Volgograd State Technical University

Calculation of a Methane Pyrolysis Reactor with Account for Longitudinal Diffusion

The chemical, physical and mathematical models of a methane pyrolysis reactor as a simple elementary first-order
reaction with account for the longitudinal diffusion of the gas flow of the reaction mass are considered. A formula for
the dependence of the concentration of the reacting component of methane along the length of the reaction chamber is
derived. Comparative calculations are carried out showing that when the Peclet number tends to zero, longitudinal
diffusion tends to infinity, and the flow structure approaches ideal mixing, the time and length of the reaction chamber

should increase by 1,4 times at a given conversion degree 99 % and a pyrolysis temperature of 1100°C.



Key words: methane pyrolysis, longitudinal diffusion, conversion degree, average residence time,

response curve, characteristic equation.

du3nyecKoe U KOMNbIOTEPHOE MOJEJIMPOBaHUeE ToJIei AedopManuii HWIMHAPUYECKHX 00pa31oB TPYObI

¢ Je()eKTaMH NOTepPH MeTajlia

A. A. Urnatux

Y XTUHCKUN TOCYAAPCTBEHHBIN TEXHUYECKUNA YHUBEPCUTET,

tolik.ignatik@yandex.ru

B cmamve passusaemcs memoo oyenku npoyHocmu mpyoonpoeooa ¢ KOppO3UOHHbIMU 0egheKmami,, OCHOBAHHbLLL
Ha ananuze nonetl oeghopmayuil. /s onpedenenust 0eopmMuposanno2o cocmosnus 0eh)ekmuvix mpyb npumeHsemcs
@usuueckoe u Mmamemamuyeckoe KomMnviomepHoe mooenuposarue. Hccnedosanus npogoosmes Ha YUIUHOPULECKUX
obpasyax mpyoul Hapyscrnoz2o ouamempa 60 (npeumywecmeenno) u 75,5 mm. [{na oyenku npouHocmu
mpy6onpoeo008 npeodiodtceHo UCNONIb306aMb MEOPUI0 HAUOOILUUUX TUHelHbIX Oedhopmayuil. [lokazano, umo 6
Kayecmee KOIUUeCmeeHHO20 KpUmepus npoYHOCMU OORYCMUMO UCHONb306AMb 3HAYEHUE KOAbYegoU 0eghopmayuu.
Buiseoenvl samnupuueckue gpopmynvl 0ns eviuucienus Koavbyesslx dedhopmayuii 8 depexmax nomepu Memaid.
IIpeonooiceno ycnosue npounocmu mpyowl 8 8Ude HEPaseHcmed, ChpageodIugoe npu Yupy2oniacmuyeckom
Odepopmuposanuu. Ilpusedenst (hopmynvl 015 8blHUCIEHU NpedeNbHblX Oedhopmayuii u Ko3pduyuenma 3anaca
npounocmu no oegpopmayuam. lIpeocmaesnena ouazpamma 01 OYyeHKU RPOYHOCHU OedhekmHo20 mpybonposooa.
KiroueBble ciioBa: neekT noTepyu Metaia, Koublesas aedopmaruys, 1a00paTOpHbIA CTEHA,

OIIEHKA MMPOYHOCTH TPYOOITPOBOIA, TEH30PE3UCTOP, MMINHAPUIECKIH 00pa3er] TpyOsl, aMmupuIeckas hopMya.
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A. A. Ignatik

Ukhta State Technical University

Physical and Computer Modeling of Strain Fields of Cylindrical Pipe Samples

with Metal Loss Defects

This article develops a method for assessing the strength of pipelines with corrosion defects based on the analysis

of strain fields. Physical and mathematical computer modeling is used to determine the strain state of defective pipes.
The research is carried out on cylindrical pipe samples with outer diameters of 60 (mostly) and 75.5 mm.

1t is suggested to use the maximum-principal-strain theory to assess the strength of pipelines. It is proved that

the value of circumferential strain can be used as a quantitative criterion of strength. Empirical formulas for
calculating the circumferential strain in metal loss defects are derived. The criterion of pipe strength is presented in
the form of inequality that is valid for elastoplastic deformation. Formulas for calculating the ultimate strain and the
safety margin are given. A graph for assessing the strength of a defective pipeline is presented and reviewed.

Key words: metal loss defect, circumferential strain, laboratory stand, pipeline strength assessment,

strain gauge, cylindrical pipe sample, empirical formula.



CocTosinne BHYyTPEHHEr0 PhIHKA U NMepCcneKTUBLI yyacTus Poccuu B MeKTyHApOIHO# TOProBJie MoJUMepaMu
. B. ®unnmonosa, B. FO. Hemos, A. A. Kapramesuy, A. I1. CamatoBa

WuctutyT Hedrerazopoii reonornun u reodpmsuku umeHu A.A. Tpopumyka CO PAH,

HoBocnbupcknii HalOHATBHBIA UCCIEI0BATEIHCKII TOCY1TapCTBEHHBIN YHHBEPCUTET,

filimonovaiv@list.ru

IIposedeno uccrnedosanue puinka noaumepos 8 Poccuu u mupe, 6bia61eHbl 0COOEHHOCU ¢ MOYKU 3PEHUsL
OP2AHU3AYUOHHOU U PECUOHATLHOU CIMPYKIMYPbL, NPOAHATUIUPOBAHBL MEMNbL POCMA NPOU3B0OCHBA OCHOBHBIX 8UO008
noaumeprou npooykyuu. Ocoboe enumanue yoeneno unmezpayuu Poccuu 6 meaicoyHapoonyo mopeosiio
NOAUMEPHOU NPOOYKYUU N0 00BEMAM IKCNOPMA U UMHOPMA, NPOBEOEHO CPpABHeHUe NOmpedieHUs NOIUMEPO8

Ha OYuLy Hacenenus N0 OCHOBHbIM Makpopezuonam mupa. Obocnosanvl paxmopul, coepaicusarowue pazgumue
Heghmezazoxumuieckol ompacau Poccuu, a makoice unmezpayuonuvie d¢h@exmul 0m pacuiuperus MeicoOyHapooHol
MOP206aU NPOOYKMAMU 2TIYOOKOU NepepabomKY IHEP2eMULeCcKUx pecypcos.

Kiarouesrnle c10Ba: He(pTEra30XMMHUIECKask OTPACIh, MOJIMMEPHAS MPOAYKIIMS, TEXHOJOTHICSCKHUN TIepeIed,
MPOM3BOJICTBO MOJMMEPOB, MEXKAYHAPOAHAS TOPTOBJISI, HHTETPalMOHHBIE 3(D(HEKTHI.
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I. V. Filimonova, V. Yu. Nemov, A. A. Kartashevich, A. P. Samatova

Trofimuk Institute of Petroleum Geology and Geophysics SB RAS,

Novosibirsk State University

The State of the Domestic Market and Prospects

for Russia’s Participation in the International Polymer Trade

A study of the polymer market in Russia and the world has been conducted, the peculiarities in terms of organizational
and regional structure have been identified, and the growth rates of production of the main types of polymer products
have been analyzed. Special attention is paid to Russia’s integration int0 the international trade of polymer products
in terms of exports and imports, and polymer consumption per capita is compared in the main macro-regions of the
world. The factors constraining the development of the Russian petrochemical industry, as well as the integration
effects of the expansion of international trade in products of deep processing of energy resources, are substantiated.
Key words: petrochemical industry, polymer products, technological conversion, polymer production, international

trade, integration effects.
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