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B. B. Becconoe'?, A. C. 3anoposicuenxo’, C. B. /lponos’, H. H. Ilnexno’

!Cankr-TleTepOyprekuii rocy1apCTBEHHBIM TEXHOIOTHIECKUI HHCTHTYT,

2Texnonorudeckuii nentp I'azsnpomMuedTH,

vladbessonov99@gmail.com

KokcoBaHue TsZKeJIBIX CMOJI MUPOJIN3a U UX JAeac(aibTH3aTOB

B cmamuve paccmompen npoyecc KOKCOBAHUS PABIUUHBIX MANCENLIX CMOA nupoausza yemarnosku I11-300,

a makoice 8bl0ENIeHHBIX U3 HUX deacghanvmuzamos. [Ipusedenvl XapaxmepucmuKu KoKca

U OUCMUNLIAMO8 KOKCO8aHUs, noayiennvlx npu oasrenuu 0,2 u 0,4 Mila.

KuroueBrble ciioBa: msiceioe Heghmsanoe colpve, msxicends CMOIA RUPOIU3A, 3aMedNIeHHOe KOKCO8aHue, He(hmaHOou

KOKC.

DOI: 10.32935/0023-1169-2025-647-1-3-7

V. V. Bessonov'}, A. S. Zaporozhchenko', S. V. Dronov', N. N. Plekhno'

ISt. Petersburg State Technological Institute (Technical University),

’GazpromNeft Technology Center,

Coking of Heavy Pyrolysis Resins and Their Deasphaltizates

The article discusses the coking process of various heavy pyrolysis resins of the EP-300 plant, as well as their
deasphaltizates. The characteristics of coke and coking distillates obtained at pressures of 0.2 and 0.4 MPa are given.

Key words: heavy oil raw materials, heavy pyrolysis resin, delayed coking, petroleum coke.

E. B. Bopoounr, b. C. JKupnoé', O. C. Bedepnuxoé®, A. B. Kneiimenoé?,

B. A. I'onosaueé®, A. M. Jlemun?’, B. B. becconos’

"MucrutyT HedrenepepaboTku 1 HedTexumMuu Y PUMCKOTO TOCY IapCTBEHHOTO

He(TSIHOTO TEXHUYECKOTO yHUBEpcHTeTa, . Canasar,

2TTIAO «I"a3npoMHEDTH,

3 Texnonoruueckuii nentp Fasnpomuedru,

4 OMCKHH TOCYIapCTBEHHBINM TEXHUYECKUI YHUBEPCUTET,

5 Cankr-IleTepOyprekuil TOCy 1apCTBEHHBIN TEXHOJIOTUYECKUM HHCTUTYT

Borodinevgeny@mail.ru

OnTuMu3anust TeXHOJOTHH Nporecca 3aMelVIeHHOT0 KOKCOBAHHS MPH MPOU3BOJCTBE MPeMHATbHBIX
He(PTAHBIX KOKCOB

B cmamve paccmompena sapuamurHocme 9KCHLyamayul RPOMbIUIEHHOU MeXHOI02UYECKOl YCMAHOBKU
3amednienno2o Kokcosamnus npoekma 21-10/3M. Ha ocrose nabopamophvix ucciedo8anuil i cO30aHHOU MoOenu
npoyecca paccmompeHsvl MexHOI0SUYECKUe PeXCUMbL, NO3BONAIWUE NPOU3BOOUMb B0CHPEOOBAHHbIE HepmsHble
KOKCbl: AHOOHbIE U npemMudnbhsle (ueonvuamole). Hapsody ¢ ésloopom cvipvesoii 6azvl npu npou3go0cmee u2oibuamlx
KOKC08 onpedejiena 0CHO80NO0a2arowds poib peKmupukayuu npoo0yKmoe KOKCosanus, 20e eajxcHetiuell 3adaqett
ABNAEMCS OPeAHU3AYUS IPPEeKMUBHO2O BbIOEIEHUS U 8036PAMA 8 NPOYECC HENPOPeasuposasuieli 4acmu YeHHO20
apomMamuyecko2o coipbsi. JJokazano 1abopamopuo u noOMEEPHCOEHO PACHeOoM, Yo MAKCUMATbHBIL 00beM

NPOU3B00CMBA Yene8020 UOIbYAMO20 KoKca Ha yposhe 40% u bonee docmudsicum



HA NPOMBIUIEHHOU YCIMAHOBKE 3AMEONEHHO20 KOKCOBAHUSL 34 CHem NOJIHOU KOHEepCUuU
Odepuyumnozo cneyuduuno2o coipbvsi.
KuroueBble ciioBa: 3amedieHnoe Kokcosanue, He@pmsnol KOKC, AHOOHbIU KOKC, U20b4amblll KOKC, AHU30MPONHBLI

KOKC, msAdiCcenvlll 2a30Uib KAmaiumuyecko2o Kpekunaa, Kodghguyuenm peyupryiayuu.

DOI: 10.32935/0023-1169-2025-647-1-8-15

E. V. Borodin!, B. S. Zhirnov', A. V. Kleymenov?, O. S. Vedernikov’, V. A. Golovachev’,

A. M. Demin’, V. V. Bessonov’

! Ufa State Petroleum Technological University, Institute of Oil Refining and Petrochemistry in the Salavat,

2PJSC Gazprom Neft,

3GazpromNeft Technology Center,

*Omsk State Technical University,

3 St. Petersburg State Technological Institute (Technical University)

Optimization of Delayed Coking Process Technology in the Production

of Premium Petroleum Cokes

The article considers the variability of operation of the industrial technological unit of delayed coking of the project
21-10/3M. Based on laboratory studies and the created process model, the mathematical modes allowing to produce
popular petroleum cokes are considered: anode and premium (needle). Along with the choice of the raw material base
in the production of needle cokes, the fundamental role of rectification of coking products is determined, where the
most important task is to organize the effective separation and return to the process of the unreacted part of valuable
aromatic raw materials. It has been established in the laboratory and confirmed by calculation that the maximum
volume of production of target needle coke at a level of 40% or more is achievable in an industrial delayed coking
plant due to the complete conversion of scarce specific raw materials.

Key words: needle coke, anisotropic coke, delayed coking, catalytic cracking heavy gas oil, recyclin.

II. A. Koposuenxo', M. A. 3auxun’, B. O. [lasvi006’, A. A. lllenoaucos-Mewepaxos’,

IO. A. Xamsun', H. C. Anexcanopenkos’

'V pumckuii rocyrapcTBeHHBIN HEYTAHON TEXHUYECKUH YHUBEPCUTET,
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3CamapcKuii rocy 1apCTBEHHBIN TEXHUYECKUH YHUBEPCHTET

Korovchenko.PA@gazprom-neft.ru

CuIbHOKHMCJIOTHBIN KaTajau3aTop Mapku «KOb» B mpoueccax npeBpanieHus

NPSAMOTOHHBIX YIJIEBOJOPOAHBIX ppaKkumid

B pabome paccmompensi ocHo8HbIE XUMUYECKUE peaKyul, RpomeKarowue Ha yeoltumnom kamanuzamope mapku KOb
6 0OHOCMAOULIHOM NpoYecce NPespaujetLss NPIMO20HHOU Hagmbl. AHAIU3 NPOOYKMOG NpespaleHus, N03680sAem
coenams 6bl800 0 NPOMEKAHUYU PeaKyuli KPeKUH2a, U30Mepu3ayul, OIUcOMepusayul, Oumepuzaul,
0e2UOPOYUKIUZAYUY U ATKUTUPOBAHUSL C 0OPAZ0BAHUEM CIOJCHBIX Y2T1e8000POOHBIX CMeCell C 8bICOKUM COOePAHCAHUEM
apoMamuyecKux coeOUHeHUll, COCMA8 KOMOopPbLX 00YCI08IeH YCI08UAMU NPOYecca U Yene8000pOOHbIM COCMABOM

NPAMO2OHHOU HApMbL.



KiueBble ciioBa: xamaiuzamop onucomepusayuu, Oyman-0ymuneHogas gpaxyus, 6en3unosas Gpaxyus.

DOI: 10.32935/0023-1169-2025-647-1-16-21

P. A. Korovchenko', M. A. Zaikin', V. O. Davydov’, Y. A. Khamzin',

A. A. Sheldaisov-Meshcheriakov’, I. S. Alexandrenkov’

! Ufa State Petroleum Technological University

?Saratov National Research University named after N.G. Chernyshevsky,

3Samara State Technical University

Highly Acidic Strength Catalyst COB in Conversion Process

of Straight-Run Hydrocarbon Fraction

The paper discusses the main chemical reactions occurring on zeolite catalyst COB in a single-stage process of
converting straight-run naphtha. The analysis of the transformation products allows us to conclude that the reactions
of cracking, isomerization, oligomerization, dimerization, dehydrocyclization and alkylation occur to form complex
hydrocarbon mixtures with a high content of aromatic compounds, the composition of which is determined by the
process conditions and the hydrocarbon composition of straight-run naphtha.

Key words: catalyst of oligomerization, butane-butylene fraction, gasoline fraction.

A. A. Hluwun’, B. I'onosaxun’, E. A. Makcumosckuii?, /. O. Konopawee’, M. B. Ilonos™*, A. I. Bannoe’
"HoBocubupckuii rocy 1apCTBEHHBIN TEXHUYECKUI YHUBEPCHUTET,

2MHcTUTYT Heopranuueckoil xumun uM. A. B. Hukonaesa Cubupckoro oraenenus PAH, r. HoBocuGupcek,

3V puMcknii rocyapcTBEHHBIN HEPTIHON TEXHUUECKUH YHUBEPCUTET,

“Poccuiickuil XUMUKO-TEXHOIOrHYeckuit yausepcurer um. J1. . Menneneesa

Bannov_a@mail.ru

HccneqoBanne mapaMeTpoB a3p030J1bHOT0 HAHECEHHUSI IIJICHOK HAHOBOJIOKHUCTOIO YIIepoaa

Paboma noceawena uzyuenuio 6nuanus napamempos HaHece us Ha 2a304)Y8CNEUMEeNbHblE XAPAKIMePUCUKU
24308020 ceHcopa Ha basze HaAHOBONOKHUCMO20 yenepoda. Ilapamempamu nanecenus A61ANUCH KOHYEHMPAYUs
cychensuu, 8blo0p pacmeopumesi U MoAUUHA NIEHKU 2a308020 ceHcopd. Hanosonoknucmoiii yenepoo HaHOCUICA Ha
NOOJIONCKY 20308020 CEHCOPA MEMOOOM AIPO30NbHO20 HanblieHUs. I a304y8cmeumenbHulMu XapakmepucmuKami
ABNANUCL OMKAUK 24308020 CEHCOPA, CMENeHb 80CCMAHOBNEHUS, 8PeMA OMKIUKA U OMHOUEHUE CUSHATL-ULYM.
KioueBble c10Ba: HAHOBOIOKHUCMBIL Y2Nepoo, 2A308blil CEHCOD, AIPO30TbHOE HANbLICHUE.

DOI: 10.32935/0023-1169-2025-647-1-22-27

A. A. Shishin!, V. Golovakhin!, E. A. Maksimovskiy? D. O. Kondrashev?, M. V. Popov'*, A. G. Bannov!
! Novosibirsk State Technical University,

2 Nikolaev Institute of Inorganic Chemistry SB RAS,

3 Ufa State Petroleum Technological University,

4 D.I. Mendeleyev University of Chemical Technology of Russia

Investigation of the Parameters of Aerosol Spraying

of Films of Nanofibrous Carbon



This work is devoted to the study of application parameters on the gas-sensitive characteristics of a carbon
nanofiber-based gas sensor. The deposition parameters were suspension concentration, solvent selection and film
thickness of the gas sensor. Carbon nanofibers were applied to the gas sensor substrate by aerosol spraying. The
gas-sensitive characteristics were gas sensor response, recovery rate, response time and signal-to-noise ratio.

Key words: nanofibrous carbon, gas sensor, aerosol spraying.

E. B. Iloonecnoga', A. A. Bomun’, 3. C. /lemudenxo’, B. B. Xacvikoea’,

A. B. Huszosues', H. A. Knumoé?, /. P. Anexcanan?, K. A. Oguunnuros’

' Texuonornueckuii nuentp lasnpomuedry,

2000 «lIeHTp MOHUTOPUHTA HOBBIX TEXHOJIOTHID

Botin.AA@gazprom-neft.ru

Pa3paboTka noaxoaa K KOJIM4eCTBEHHOMY ONpe/ie/IeHHI0 THMePOB KUPHBIX KHCJIOT

Paccmompenwvl naubonee pacnpocmpanennvie xpomamozpagpuueckue u CheKmpomempuyeckue Memoosvl anaiusa
oumepog sHcupnvix kuciom. Ilokaszano, umo naubonee nepcneKmusHbIM MemoOOM PYMUHHO2O AHANU3A ABIIAEMC s
easoxpomamozpaguueckoe onpeoenenue ¢ NPAMbIM 86000M 6 KOJIOHKY. YCmaHnosneHo, 4mo 3a8Uucumocms CUCHANA
demexmopa om coOepHCanHUsl KaKk MOHOMEPO8, MAK U OUMEPOB OCMAEMCsL TUHEHOU 8 UCCTIedYeMOM OUANA30He
KOHYEeHmMpayuil, npu 3mom Kod3g@duyuennm omHOCUMENbHOU YY8CMEUMENbHOCMU NO OMHOWEHUIO K MOHOMEPaM U
oumepam cmabuieH npu U3MeHeHUU COOMmHoueHus ux mac. Paspabomannuiii no0X00 Modcem npumeHAmvcs Ois
UCCNe008aHUL COCNABA NPOMUBOUHOCHBIX NPUCAOOK K MONAUBAM OJisl PEAKMUBHBIX dgueamerieli U CO30aHUs.
OPUSUHATLHOU NPUCAOKUL.

KuoueBble ciioBa: Oumepbl HCUPHBIX KUCTOM, MOHOMEPbL HCUPHBIX KUCLOM, NPOMUBOUSHOCHbBIE NPUCAOKU.

DOI: 10.32935/0023-1169-2025-647-1-28-36

E. V. Podlesnoval, A. A. Botin', E. S. Demidenko', V. V. Hasykova', A. V. Nizovtsev',

N. A. Klimov’, D. R. Aleksanyan?, K. A. Ovchinnikov'

'GazpromNeft Technology Center,

*Center for Monitoring New Technologies LLC

Development of an Approach to Quantification of Fatty Acid Dimers

The most common chromatographic and spectrometric methods for the analysis of fatty acid dimers are considered.
1t has been shown that the most promising method for routine analysis is gas chromatographic determination with
cool on-column injection. It was found that the dependence of the detector signal on the content of both monomers and
dimers remains linear in the studied concentration range, while the relative sensitivity coefficient with respect to
monomers and dimers is stable when their masses ratio changes. The developed approach can be used to study the
composition of anti-wear additives

for jet engine fuels and create an original additive.

Key words: fatty acids dimers, fatty acids monomers, anti-wear additives.



A. C. Ckooenes, A. A. bomun, A. A. Maxaposa, 3. C. [{emudenko

Texaonmornyeckuit 1ieHTp ["aznmpomuaedTH

Botin. AA@gazprom-neft.ru

[IpuMeHeHNEe KOMIUIEKCHOTO METOIHYECKOT0 MOAX0/1a P AaHAJH3E MPO0 HEU3BECTHOI0 COCTABA

B HedyTera3oBoiu oTpaciu

Tpeonoosicer KOMNAEKCHBIL MEMOOUYECKUT NOOX00 K PUZUKO-XUMUUECKOMY UCCTIe008AHUI0 NPOO HEU38ECMHO20
COCMasa, ONUCaHvl Memoobl AHAIU3A, AKMYATbHBIE HA KANCOOM dIMAne Uccied08anus, paccmompensl npoyeoypvl
nposederus, 00CMOUHCMBA U HeOOCIAMKU KaXc0020 memooda. Paccmampugaemvlii anreopumm ucciedo8anuil
n036015em onpedensms npupoody 00pa3yos, UX KAUeCmMBEeH bl U KOAUYeCMEEeH b COCMAS ¢ NPUMeHeHUueM
COBPEMEHHBIX MeMO008 AHANU3A 01 PeUleHUsl KaK NPUKIAOHbIX 3a0al, C6A3AHHbIX ¢ DKCHAyamayuell Heghmezaz08020
000py006anUs, MAK U HAYUHBIX BONPOCOB8 NPOUCXONHCOCHUS U NPEeSPALYEHUSL MeX LU UHBIX GeljeCma.

Onucannviili n00X00 a67151emcsi O0CMAMOYHO YHUBEPCATIbHIM U PA3PAOOMAH C YYemoM NPeUMyuiecme u 0epanudeHul
Kaxic0020 U3 Memooos.

Knwuesvle cnosa: puzuxo-xumuueckue uccie008aHust, KOMNJIEKCHbIL Memoouyeckuii nooxoo,

Xpomamoepagusi, MAcc-CReKMpPOMempUst, MOAEKYJAPHASL CREKMPOCKONUS, ONMUYEeCKdsl CHeKMPOCKONUS,

NIeMEHMHBI AHATU3, MEPMOSPABUMEMPU, PeHMeeHODIYOPeCYeHMHbII AHAIU3.

DOI: 10.32935/0023-1169-2025-647-1-37-43

A. 8. Skobelev, A. A. Botin, A. A. Makarova, E. S. Demidenko

GazpromNeft Technology Center

Application of a Comprehensive Methodological Approach to the Analysis

of Samples of Unknown Composition in the Oil And Gas Industry

A comprehensive methodological approach to the physicochemical study of samples of unknown composition is
proposed, analysis methods that are relevant at each stage of the study are described, the procedures, advantages and
disadvantages of each method are considered. The research algorithm under consideration makes it possible to
determine the nature of samples, their qualitative and quantitative composition using modern methods of analysis to
solve both applied problems associated with the operation of oil and gas equipment, and scientific issues of the origin
and transformation of certain substances. The described approach is quite universal and was developed taking into
account the advantages and limitations of each method.

Key words: physicochemical studies, integrated methodological approach, chromatography, mass spectrometry,

molecular spectroscopy, optical spectroscopy, elemental analysis, thermogravimetry, X-ray fluorescence analysis.

O. B. bauobaxosa, H. P. Konzcan

Texaonornyeckuit ieHTp ["aznpomuaedTH

Baybakova.OV@gazprom-neft.ru

IlepcnieKTHBBI IPOU3BOJACTBA MOJIOYHOM KUCJIOTHI

B cmamve paccmompensi akmyanvHule uccie0o8anus 6 001acmu MUKpOOUOI02UHECKO20 CUHME3d MOIOYHOU
Kucinomsl. Paccmompenvt naubonee npumeHumble WmMamMmvl-npooyyeHmol, 8U0bl Y21epoOHbIX CYOCMpamos u
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Prospects for the Production of Lactic Acid

The article reviews current research in the field of microbiological synthesis of lactic acid. The most applicable
producer strains, types of carbon substrates and fundamental research areas for optimizing lactic acid synthesis are
considered.

Key words: lactic acid, producents, microbial fermentation.
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Regulation of Effectiveness of Intensifying Compositions

Based on Carboxylic Acid and Alcohol in an Aromatic Solvent Media

for Bazhenov Formations’ Rocks Treatment

This work presents the results of studying the dissolving ability of acetic acid in a non-polar aromatic solvent and
water during the interaction with rock samples of bazhenov formation. It’s classified as a difficult production zone
and hard-to-recover reserves which has great potential for oil production. It has been shown that the dissolution
processes of mineral and organic rock components extensively depend on the acetic acid concentration and the
nature of solvents. Moreover, they are determined by the associated state of acetic acid. Using the method of
IR-Fourier spectroscopy, the features of hydrocarbon solutions’ effect on the extraction of organic matter
components from rocks depending on content of reagents are considered. It was found that the addition of
isopropanol to hydrocarbon and aqueous solutions of acetic acid significantly reduces the intensity of dissolution
processes. Based on the determination of esterification degree, presence of the esterification reaction was
confirmed. This reaction leads to partial binding of acid and alcohol during the ester formation and provides a
significant retardation of dissolving effect of these compositions. Also, the possibility of regulating compositions’
dissolving ability in a wide range between different values by introducing surfactants has been demonstrated. The
studied compositions can be used as the base for intensifying surfactant-acid systems with prolonged action which
can have a complex effect on the minerals and organic matter of the bazhenov formation rocks.

Keywords: intensifying systems, bazhenov formation, dissolving ability, acetic acid, petroleum solvent, isopropanol,

isopropyl acetate, surfactants, organic matter.
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Rheological Models for Transporting and Processing Heavy Crude Oils

Using the hydrodynamics of flow, a new nonlinear differential equation for the rheology of highly viscous crude
oils has been derived, reflecting the dependence of shear stress on relaxation time and shear rate. Various
analytical solutions are presented, taking into account boundary conditions, allowing for the assessment of shear
stress and the effective viscosity of highly viscous dispersed systems. A practical application of the rheology
equation for evaluating the apparent viscosity of heavy crude oils is proposed. Additionally, a recirculation scheme
for processing heavy crude oils is suggested, aimed at improving their rheological properties.

Keywords: rheology, oil-based dispersion, highly viscous fluids, new rheology equation, apparent viscosity, shear

stress, recirculation, crude oil processing.
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Compressive Sensing-Based Spectral Inversion Algorithm

and Its Application in Detailed Fault Characterization

RThe relentless advancement and integration of mechanization and intelligence within the coal and oil and gas
mining and oil and gas industry, combined with the increasing depths of mining operations, necessitate
significantly higher safety standards. This necessity arises due to the increasingly complex geological and coal and
oil and gas seam conditions encountered as mining operations delve deeper into the earth. Traditionally, 3D
seismic exploration technology has been fundamental in ensuring both operational efficiency and safety in the coal
and oil and gas mining sector. However, despite its critical role, this technology still has limitations in detecting
and characterizing small-scale geological structures which can pose substantial risks if not accurately identified
and mitigated. To address these challenges, this paper introduces a sparsity-constrained adaptive hard
thresholding algorithm designed to tackle the spectral inversion optimization problem with an Lo norm constraint
for the enhanced retrieval of reflection coefficients, thereby establishing a comprehensive workflow for enhancing
seismic data resolution through compressed sensing spectral inversion. Real data validation has demonstrated that
this method significantly enhances the resolution of seismic data while maintaining the amplitude integrity and
fidelity of the original signals. This improvement allows for a more detailed and accurate characterization of
small-scale geological features, which are critical in identifying and mitigating potential hazards within coal and
oil and gas mining operations, thus offering robust support for the implementation of more effective safety
protocols and disaster prevention strategies in coal and oil and gas mines.

Keywords: compressive sensing; fault characterization, spectral inversion; coal and oil and gas seismic exploration

technology.
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Study on the Temperature and Salt Resistance of Novel Surfactants

for Enhanced Oil Recovery

In recent years, enhanced oil recovery (EOR) techniques, such as surfactant flooding and polymer flooding, have
demonstrated significant success in improving oil recovery rates in conventional reservoirs, achieving objectives
like water control, increased oil production, and cost-effectiveness. However, high-temperature and high-salinity
conditions in deep and ultra-deep reservoirs present substantial challenges to conventional EOR systems.
Consequently, research on temperature- and salt-resistant EOR systems is critical for enhancing recovery in these
challenging environments. This paper reviews the progress in the development of temperature- and salt-resistant
EOR systems both domestically and internationally. By discussing the structure and properties of four key EOR
systems, we analyze their mechanisms of action and effectiveness in enhancing oil recovery. The study reveals that
the selected surfactant systems exhibit excellent temperature resistance, withstanding temperatures of up to
140-160°C, making them suitable for high-temperature reservoirs. Additionally, these surfactant systems show
strong resistance to both monovalent and divalent salts, withstanding Na* concentrations of 15,000-50,000 mg/L
and Ca** concentrations of 1,500-4,500 mg/L, which makes them effective for use in highly saline reservoirs.

Keywords: deep reservoirs, temperature and salt resistance, enhanced oil recovery, improved oil recovery.
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Near-Borehole Acoustic Velocity Model Inversion

Based on Finite-Difference Ray Tracing Tomography

In oil and gas well drilling engineering, a near-borehole acoustic velocity model could be used for quantifying the
radial distance of drilling fluid intrude into the formation rocks. Therefore, for the high time cost drilling
engineering projects, it is necessary to obtain the near-borehole velocity model as quickly as possible to evaluate
the drilling fluid intrusion distance. In this paper, we propose a traveltime tomographic method to quickly build the
velocity model around the borehole using the array acoustic logging data. The ray tracing process of the method is
based on the finite-difference computational scheme of the fast sweeping method, which is much more efficient
compared with the conventional two-point ray tracing methods because the proposed method considers
contributions of all ray paths corresponding to the same source transducer simultaneously. Furthermore, this paper
proposes to widen the ray path by rotating finite-differential directions, so as to enlarge the coverage area of the
inversion gradient. The strategy significantly reduces the number of iterations needed for model convergence.

Synthetic and field data tests prove that the proposed near-borehole acoustic velocity model inversion method has



high computational efficiency, and is applicable for quantifying the radial distance of drilling fluid intrude into the
formation rocks in the time-sensitive drilling process.

Keywords: borehole fluid intrusion, velocity model inversion, ray tracing, traveltime tomography, rotated grid.
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Research on Fracturing Sweet Spot and Cluster Design Based

on Big Data Analysis and Intelligent Fusion Algorithms

This study addresses numerous issues in traditional fracturing sweet spot identification and segment cluster design
by proposing a method based on big data analysis and intelligent fusion algorithms. First, based on the key
influencing factors for sweet spot identification, a combined big data analysis method using K-Means and KNN is
employed to perform clustering analysis, aiming to achieve the goal of identifying fracturing sweet spots. Secondly,
an algorithm integrating expert experience, Self-Organizing Map (SOM) clustering, K-Means, and KNN is
introduced to carry out segment cluster design, thereby realizing the objective of intelligent segment cluster design
based on the comprehensive sweet spot index.The research demonstrates that in the sweet spot identification
process, there are many influencing factors. The combination of K-Means and KNN for big data analysis can
accurately identify geological sweet spots, engineering sweet spots, and the comprehensive sweet spot index. In the
segment cluster design process, the expert experience model first integrates geological and engineering data from
the block, forming design schemes through inductive analysis. Intelligent algorithms centered around SOM,
K-Means, and KNN are capable of deeply analyzing geological and engineering data, achieving the goals of
stratification and clustering.

Keywords: big data analysis, sweet spot identification, expert experience, intelligent fusion algorithms, segment

cluster design.
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Effect of Liquid Invasion on Shale Microstructure and Permeability

In the process of shale gas development by multi-stage fracturing, a large amount of liquid invaded the shale and
destruct the seepage space of shale, thus affecting the seepage capacity of shale. A better understanding of the

mechanism of liquid invasion on shale is crucial for drilling and fracturing design. This paper presented a series of



experiments to comprehend the dynamic changes of microstructure and permeability after liquids invaded into
shale. The results demonstrated that deionized water exhibits the highest infiltration volume, while slick water and
kerosene exhibit similar levels of infiltration. Both deionized water and slick water exhibit an initial rapid
decreased in shale permeability during the initial phase of liquid infiltration, followed by a fluctuation period
where permeability initially increased and then decreased. The mechanism of liquid invasion on shale was
discussed. Results show that the effect of liquid invasion on shale can be categorized into three stages. In stage 1, a
limited number of micro-cracks formed in this stage and a lot of sticky flocculent minerals generated after
immersed, leading to a significant decrease in the permeability of the shale samples. In stage 2, the uneven
expansion caused by the hydration of clay minerals resulted in hydration stress directly applied to the tips of
pre-existing micro-cracks, and lead to new cracks initiate and existing cracks propagate. In stage 3, over a certain
period of hydration, isolated micro-cracks in localized regions of the shale merged and formed macroscopic cracks
that traversed the shale. This study is helpful to understand the dynamic changes of shale microstructure and
permeability after liquid invaded into shale.

Keywords: microstructure, permeability, liquid invasion, shale gas, shale-liquid interaction.
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Safety Risk Analysis of Well Control for Wellbore with Sustained Annular Pressure and Prospects

for Technological Development

Sustained annular pressure (SAP) is a primary indicator and hazard of wellbore integrity failure, commonly
observed in deep oil and gas wells, gas storage injection/production wells, CCUS wells, and shale gas horizontal
wells. The wellbores with SAP are faced with significant well control risks, primarily manifested as high-pressure
fluid leakage, secondary risks during well interventions, and challenges in post-event remediation. To handle these
risks, advancements have been made in barrier enhancement and pressure management technologies, annular
pressure detection and identification techniques, and safety control strategies. These developments enable scientific
prevention, real-time monitoring, quantitative detection, and effective control of SCP. However, gaps remain in the
integration of simulation, evaluation, and control capabilities within industrial simulation software for SCP
scenarios. Challenges also persist in sealing wellbore leaks, including high injection difficulty, Ilow
pressure-bearing capacity, and unsatisfactory remediation outcomes. It is recommended to develop industrial
simulation software, innovate new materials, techniques, and equipment, and conduct scientific evaluations of SCP
wellbore service safety. These efforts aim to overcome wellbore leakage management challenges under various
engineering contexts.

Keywords: sustained annular pressure, safety visks, detection technology, management and control, simulation

software, sealing technology.



Chen Silu'=, Wang Cunwu!, Han Gangl, Qi Yu?, Deng Jimei'

' China United Coalbed Methane Corporation Ltd. Beijing, China;

2 CNOOC Research Institute Co. Ltd. Beijing, China.

chen_silu2020@163.com

Application of Amplitude Variation with Offset Analysis Technique

on Predicting the Gas Content of the Coalbed

Recent years, domestic and foreign scholars have done a lot of exploration and practice on seismic prediction
methods of the gas content of the coalbed. Amplitude variation with offset (AVO) analysis technique can be applied
to the coalbed gas, but it is different from the “established conclusion” of conventional natural gas. Take K area as
an example, Modulus attributes and density of the coalbed are sensitive to coalbed gas through petro-physical
analysis. That means the higher the gas content, the lower the modulus property and density value, moreover, the
negative correlation between gas content and modulus attributes is more obvious. Through AVO forward modeling
analysis, 8+9# coalbed in K area shows the type IV of AVO abnormal characteristics, and high gas content
corresponds to strong abnormal, low gas content corresponds to weak abnormal. AVO attribute of “A-B” can
predict the gas content of 8+9 coalbed in K area, which shows good application effect.

Keywords: coalbed gas, AVO analysis technique, petro-physical analysis, AVO forward modeling.

Chen Silu®=

China United Coalbed Methane Corporation Ltd., Beijing, China.

chen_silu2020@163.com

Research on the Coalbed Methane Reservoir Characteristic

Identification Method Based on Seismic Attribute Analysis

This study addresses the problem of coalbed methane reservoir characteristic identification by introducing seismic
attribute-based analysis methods. First, the characteristics of coalbed methane reservoirs and the seismic response
mechanisms are analyzed. Then, a summary of seismic attribute analysis methods is presented. Based on this, the
study explores methods for coalbed methane reservoir characteristic identification based on seismic attribute
analysis. The research lays a foundation for the further development of coalbed methane exploration in China. The
study shows that the optimized selection of seismic attributes plays a crucial role in coalbed methane reservoir
identification. By selecting appropriate seismic attributes, the accuracy and reliability of reservoir identification
can be improved, providing strong support for coalbed methane exploration and development. With the continuous
development of technology, optimization selection methods are constantly evolving, from traditional manual
selection to automated selection through machine learning. The technology of seismic attribute optimization
selection is expected to play an increasingly important role in coalbed methane exploration. The application of
machine learning and artificial intelligence technologies in coalbed methane reservoir identification not only
improves the accuracy and efficiency of reservoir identification but also provides technical support for the
intelligent and automated development of coalbed methane exploration.

Keywords: seismic attributes, coalbed methane, reservoir characteristics, seismic response, identification methods.
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Research on Chemical Properties of Anti-Corrosion Coatings

for Natural Gas Pipelines and Economic Evaluation of Interconnection

With the increase in the demand for long-lasting anti-corrosion technology for pipelines in oil and gas storage and
transport projects, the research on the external anti-corrosion layer and internal coating technology of pipelines
has received wide attention. For the natural gas pipeline anticorrosion coating materials in the pipeline corrosion
research status quo, the preparation of dibasic acid as chain extender epoxy acrylate modified material coating
materials, the study of its anti-corrosion effect on the chemical pipeline, examined the resin acid value, epoxy
acrylate structure, water contact angle, water absorption, electrochemical impedance, salt spray resistance,
dynamic mechanical heat, light curing coatings, and other basic properties. four dibasic acid epoxy The chemical
impedance and salt spray resistance test results of the coating materials of the acrylate-modified material resins
show that the corrosion resistance of the coating materials exhibits the change rule of gradual enhancement first
and then gradual decrease with the increase of the carbon chain. At the same time, the article studied the feasible
economic benefit evaluation method of the construction project of interconnected long-distance natural gas pipeline
project, and the results showed that: the financial internal rate of return of the interconnected pipeline project
under the three functions of gas supply, transferring and security are 10.61%, 11.87% and 1.69% respectively, the
project financial internal rate of return for the overall function of the project is 6.49%, which is higher than the
benchmark rate of return of 6%. The project as a whole is financially viable.

Keywords: epoxy acrylate modified material resins, electrochemical impedance, salt spray resistance, natural gas
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A New Oil-Based Drilling Fluid System for Enhancing the Stability

of Deep Well Settlement under High Temperature and High Pressure Conditions

In order to solve the technical problems of high temperature and high pressure drilling in deep wells, the
rheological properties are difficult to control due to the high density of drilling fluid, insufficient temperature
resistance caused by well depth, and frequent well leakage caused by the development of formation fractures.
Based on the research and performance evaluation of high-temperature resistant emulsifiers for oil-based drilling

fluids, a set of XZ high-efficiency oil-based drilling fluid system has been perfected through material optimization



and system formulation optimization. This system has good high-temperature stability, sealing effect,
anti pollution ability, and settling stability, and can meet the needs of different formations; The developed
oil-based drilling fluid anti high temperature flow regulator has solved the problem of settling stability in
high-temperature and high-pressure deep well completion and oil testing operations, forming an XZ anti high
temperature high-density oil-based completion Sfluid system with a density of
2.5 g/lem?, temperature resistance of 220°C, and high temperature static settling stability of 15 days.

Keywords: high temperature resistance, high-density, oil based drilling fluid, research and development of

processing agents.
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Classification and Segmental Construction

of Pseudo-Capillary Pressure Curve Using NMR 7> Spectrum

Based on experimental results, a new construction method is proposed. Firstly, the mean throat diameter is
calculated using the geometric mean of T2 values extracted from nuclear magnetic resonance (NMR) T spectra.
Then, the reservoir types are divided into five categories based on the mean throat diameter. Categories I and I
are constructed using a two-segment power function to build the capillary pressure curve, while categories 111, IV,
and V are constructed using a two-segment power function and a linear function in a three-segment approach. The
values of the breakpoints in the relationship between P. and 1/T> are determined using the geometric mean of T
values. Finally, a model is developed to classify and segmentally construct the pseudo-capillary pressure curve for
the entire region. The results obtained using this method show good agreement with the experimentally measured
capillary pressure curve and accurately calculate the mean throat diameter. This method provides a technical
foundation for expanding the application of nuclear magnetic resonance well logging.

Keywords: NMR T: spectrum, pseudo-capillary pressure curve, pore structure, classification, segmentation.
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Effect of Lubricating Oil Composition on Damage and Fouling

of Sandstone Reservoirs in Natural Gas Production

During natural gas drilling and production, the use of lubricating oil causes damage and fouling to sandstone
reservoirs, thereby hindering the migration, diffusion, and extraction of oil and gas. In addition, reservoir fouling
caused by lubricating oil and natural gas can also cause drilling and production machinery to get stuck and other
related obstacles, and petroleum workers are actively exploring the causes of sandstone reservoir damage and
related solutions to alleviate reservoir damage. This study is based on the geological characteristics of sandstone
reservoirs, and establishes adsorption and diffusion models for natural gas and lubricating oil molecules according
to the natural gas occurrence law. At the same time, the influence of lubricating oil composition and reservoir
conditions on sandstone reservoir damage is analyzed. In addition, the micro mechanism of sandstone reservoir
damage was revealed based on molecular dynamics and adsorption theory. The research results indicate that
natural gas and lubricating oil components have both adsorption and desorption effects on the surface of
sandstone, and Langmuir monolayer adsorption is the main cause of sandstone reservoir damage. Raising the
reservoir temperature will reduce the adsorption capacity of methane and lubricating oil molecules, and the
adsorption capacity of the reservoir will decrease from 0.53 mg/m* at 40°C to 0.39 mg/m> at 80°C. The increase in
reservoir pressure exhibits a higher reservoir damage rate and lower permeability, which may be due to the
enhanced adsorption of microscopic molecules on the sandstone surface caused by reservoir pressure. In addition,
the increase in the molecular chain and content of lubricating oil can also reduce the reservoir damage rate from
9% to 20%, which may be due to the increase in the molecular chain of lubricating oil promoting the adsorption of
molecules on the surface of sandstone. By analyzing the impact of lubricant composition and reservoir conditions
on sandstone reservoir damage, convenient conditions and theoretical support can be provided for natural gas and
reservoir development in sandstone reservoirs.

Keywords: natural gas extraction, sandstone reservoir damage, lubricating oil, reservoir fouling, molecular
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Study and Analysis of Normalized Production Decline in Shale Qil

Continental shale oil is characterized by tight reservoirs, strong heterogeneity, high oil viscosity, and poor
mobility. The “horizontal well + closely spaced volume fracturing” approach is the key to its efficient development.
However, field production shows that due to the influence of geological, engineering, and production system
factors, production and pressure frequently fluctuate. Conventional production decline prediction methods are
highly sensitive to data variations, making it challenging to effectively predict the production dynamics in this

region. Focusing on the production characteristics of Jimusar lacustrine mixed shale oil wells, this study employs a



normalized production decline model that simultaneously incorporates the effects of pressure and production
(normalized production decline model) to analyze the production dynamics of shale oil wells in this area. The study
also proposes a corresponding process for predicting the ultimate recoverable reserves (EUR) of single wells in
Jimusar lacustrine mixed shale oil using this method. The findings demonstrate the feasibility and advantages of the
normalized production decline method for such production wells, providing valuable insights and references for
EUR prediction in similar production wells.

Keywords: shale oil, dynamic analysis, production decline model, ultimate recoverable reserves (EUR).
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Some Features Remediation of Organic Polluted Groundwater Sites

via In-Situ Heating Enhanced and Circulation Well

By setting up in-situ heating wells within the radius of influence of groundwater circulation wells, the effectiveness
of using circulation wells and heating enhanced circulation wells to remediate organic contaminated groundwater
was compared and studied. The results showed that in the fine sand aquifer medium of the site, when the length of
the groundwater circulation well was set to 6.00m and the aeration flow rate was 0.3 m>/h, the influence radius was
5 m. After 48 hours of cumulative remediation, the total petroleum hydrocarbons in the circulation well reached the
remediation target value;, When the temperature of the four in-situ heating wells located 1 m away from the
enhanced circulation well is set to 40°C, the total concentration of petroleum hydrocarbons in the circulation well
reaches the target value after 24 hours of cumulative repair, After 48 hours of repair, the repair efficiency of the
reinforced circulation well increased by 3.18% compared to the circulation well, and the repair efficiency of the
working well 5 m away from the reinforced circulation well increased by 22.97% compared to the working well 5 m
away from the circulation well; The influence radius of both the circulation well and the enhanced circulation well
is about 5 m. In situ heating has improved the efficiency of remediation and provided a new approach for the
application of groundwater circulation wells in the remediation of contaminated sites.

Keywords: groundwater circulation well, in-situ heating, total petroleum hydrocarbons.
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Research on the Distribution of Remaining Gas Based

on the Dynamic Fine-grained K-means Recursive Algorithm

Due to the poor physical properties of tight sandstone gas reservoirs and complex reservoir space, the development
is difficult and the final recovery is low. The main reason is that the local enrichment of residual gas is difficult to
be accurately described. In this paper, the high dimensional index system affecting residual gas was established,
and the main controlling factors affecting residual gas were obtained through the dimensional reduction of
machine learning. Firstly, two machine learning algorithms are used to identify the main factors affecting the
remaining gas. Then use it as input to perform unsupervised learning on the grid using K-means and label it.
Finally, by integrating the spatial coordinate parameters of the grids, setting thresholds, and dynamically
recursively searching each grid, resulting in the distribution of remaining gas types for each layer. The results
show that the main factors affecting the residual gas are reserve abundance, effective thickness and pressure. In
addition, the first and second layers are dominated by high residual gas reservoirs, the third layer has more high
residual gas reservoirs, the fourth and fifth layers are dominated by medium residual gas reservoirs, and the sixth
layer has very little residual gas.

Keywords: distribution of remaining gas types, feature selection, unsupervised learning, dynamic fine-grained
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Particle Migration and Blockage Characteristics

of High Water Content Porous Sandstone Underground Gas Storage

during the Injection and Production Processes

High water content porous sandstone underground gas storage often encounter the problem of pore throat
blockage induced by particle migration, which significantly affects the injection and production capacities. To
determine the characteristics and main controlling factors of particle migration blockage during the injection and
production processes, a comprehensive study was conducted using particle migration visualization experiments and
the coupled computational fluid dynamics-discrete element method (CFD-DEM) method. Results reveal that
blockages begin when the particle diameter exceeds 1/3 of the pore throat diameter and is significantly affected by
the differential pressure. When the particle diameter exceeds 2/3 of the pore throat diameter, severe blockage
occurs, and the differential pressure has little influence on this blockage phenomenon. Notably, when the particle
diameter is less than 2/3 of the pore throat diameter, some blockages formed during the injection process are
broken and re-formed in other pore throats during the production process, which impacts both the injection and

production capacities. However, when the particle diameter exceeds 2/3 of the pore throat diameter, blockages



formed during the injection process are not easily washed away during production, and new particles tend to
accumulate and stack at the blocked locations, leading to a more significant decline in the production capacity.
Additionally, in the initial stage of injection, blockages are mainly caused by single-particle obstructions. Over
time, these blockages transition into multi-particle bridging and gradually accumulate to form a stable blockage
region. During production, the direction and primary pathways of particle migration change, and new blockages
rapidly appear in the form of multi-particle bridging. These findings are of great significance for understanding
particle migration and blockage characteristics in high water content porous sandstone underground gas storage
and for improving their injection and production capacities.

Keywords: particle migration, pore structure, injection and production processes, laser etching, CFD-DEM.
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On The Issue of Gas Leakage Evaluation in Section of Gas Field

In the process of long natural gas transmission, the pipeline leakage often occurs due to various reasons, the
aperture of the leakage is large, small, the location of the leakage point is difficult to predict, causing pollution to
the environment, waste of energy. Through the direct and indirect causes of natural gas pipeline leakage accident,
the main factors of pipeline leakage are analyzed, and then through the CFD software to simulate the leakage time
and dangerous area identification, and get the distribution of natural gas in the atmosphere after natural gas
pipeline leakage. The study shows that: after this kind of pipeline leakage, the most important thing is to control the
leakage time and dangerous area identification, at the same time, supporting the natural gas pipeline leakage
monitoring system and pipeline leakage prevention management measures, to reduce the harm of pipeline leakage.
At the same time, HeS8 solid waste of YA gas field was sampled, its performance characteristics and pollution
characteristics were analyzed, and the solid waste of He8 well of the gas field was studied. Zero-price metal
catalyst was selected by the experimental reduction method to decompose pollutants in the copper catalyst. It show
that when the experimental conditions is T=45°C, pH=11, QOnas,05=10%, Qcataiytic —agentcua= 10%,
hydroxypropylguar gum, polyacrylamide (PAM), carboxymethyl cellulose (CMC) and other gas field polymers,
after 4 hours of reaction, the COD removal rate reached more than 85%. At the same time, for the gas storage
reservoir A of Yanchang gas field, combined with the geological development characteristics of the gas reservoir,
the long-core cutting and changing test of different gas sources is carried out to complete the gas injection study.

Keywords: gas field, natural gas leakage, solid waste, carbon dioxide gas injection.
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Study on the Influence of Interlayer on the Exploitation Characteristics

of Carbonate Bottom Water Gas Reservoir

Using the X bottom water gas reservoir as an example, this paper combines physical simulation and numerical
simulation methods to conduct high-temperature and high-pressure water invasion core experiments and numerical
simulation sensitivity analysis. The study divides the development stage of bottom water gas reservoir with
interlayer, and clarifies the main controlling factors that affect the production effect of the reservoir. The research
shows that the development of gas reservoirs with interbed bottom water can be divided into three stages: elastic
gas drive, water supplement energy, and gas-water co-production; As the permeability of the interlayer decreases
and the thickness increases, the pressure difference required for bottom water breakthrough rises, enhancing the
sealing ability of the interlayer. This can delay water breakthrough in gas reservoirs and reduce water invasion
intensity, which is conducive to gas reservoir production. When the interlayer is locally developed, the water phase
will flow along the dominant channel, resulting no obvious elastic gas drive stage, which is similar to the water
breakthrough pressure and production effect in reservoirs without interlayer, Dispersion, permeability and
thickness of interlayer are the main factors influencing the recovery effect of bottom water gas reservoirs. Among
these, the dispersion of interlayer is the key factor, followed by permeability of interlayer and thickness of
interlayer. The findings of this paper can deepen the understanding of the main controlling factors affecting the
production performance of bottom water gas reservoirs, and provide a mechanism understanding for guiding their
efficient development.

Keywords: carbonate rock, bottom water gas reservoir, interlayer, development stage, water invasion experiment,

mechanism simulation.
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Optimization of Multi-Cluster Fracturing

in Offshore Low-Permeability Reservoirs

The development of hydraulic fracturing technology in offshore oil fields has lagged, constrained by operational
conditions and environmental challenges. This study focuses on offshore low-permeability tight reservoirs,
employing numerical simulations to investigate multi-cluster fracturing in horizontal wells under varying reservoir
thickness and cluster spacings. The research explores the impact of different cluster spacings and reservoir
thickness on stress shadow effects and fracture propagation behaviors. A detailed analysis was conducted to
develop visual representations of how cluster spacing and reservoir thickness influence multi-cluster fracture
extension. The study also optimizes perforation parameters to improve fracture initiation and propagation. Key

findings indicate that in scenarios with small cluster spacing and thick reservoirs, significant stress shadow



interference occurs, impeding the extension of middle fractures due to pressure from outer fractures. By reducing
perforation friction in the middle fractures and increasing friction in the outer fractures, balanced fracture
propagation can be achieved, enhancing the overall efficiency of multi-cluster fracturing operations.

Keywords: low permeability reservoir, horizontal well, fracture propagation, finite element.
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Numerical Simulation Analysis of Parameters in an Artificial Gas Cap

of CO: Enhanced Oil Recovery And Storage

The numerical simulation of parameters in an artificial gas cap for CO: enhanced oil recovery (EOR) and storage
presents a promising avenue to improve oil recovery while mitigating carbon emissions through geological storage.
This study investigates the optimization of key parameters of both geological and development such as gas injection
pressure and purity, reservoir heterogeneity, permeability, porosity and operational strategies using numerical
simulation software CMG-GEM. By analyzing the interplay between oil recovery rate and CO: trapping
mechanisms, this work provides a comprehensive understanding of the CO2-EOR system under varying conditions.
The results reveal that certain set of geological parameters and operational parameters can significantly enhance
oil recovery rate while ensuring effective CO: storage. Furthermore, the study models and evaluates the diffusion of
CO:2 and storage mechanism under different development methods such as WAG and CO: injected continuously.
These findings offer valuable insights into advancing sustainable energy practices and optimizing CO2>-EOR
Systems.

Keywords: CO:-EOR, carbon storage and utilization, numerical simulation.
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Experimental Study of Petroleum Coke Ash in Concrete Applications

Petroleum coke is the product of delayed coking in oil refining industry, which contains high heat and has high
utilization value. Circulating fluidized bed combustion technology has developed faster and better in recent years,
with its wide application, the production of petroleum coke ash will also be greatly increased. At this stage, the
utilization and research of petroleum coke ash is less, so the recycling of petroleum coke ash has great research
significance. This paper focuses on the effect of petroleum coke ash on the workability, mechanical properties and
durability of concrete. The test is done by adding coke ash or pre-dissolved coke ash, fly ash, mineral powder, and
high efficient water reducing agent to study the application of petroleum coke ash in concrete. The study shows
that: the reasonable use of petroleum coke ash can significantly reduce the amount of cement; the incorporation of
pre-dissolved coke ash is more favorable to the performance of the concrete than the incorporation of the original
coke ash; when the amount of coke ash, the total amount of cementitious material is the same, the mechanical

properties of compounded coke ash and §95 mineral powder, the anti-carbonation properties and the anti-chloride



penetration properties are optimal; the anti-chloride penetration of the single mix of coke ash has the poorest
capacity, and the mechanical properties and anti-carbonation properties of the compounded fly ash and coke ash
are the worst. mechanical properties and the worst resistance to carbonation. The optimum ratio of petroleum coke
ash in concrete is 15% pre-dissolved coke ash and 35% mineral powder.

Keywords: petroleum coke ash, mineral powder, workability, mechanical properties, durability.
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Determination of a Gas Field Production Pipeline Network

through Rolling Forecast Virtual Flow Metering

Based on a Surface and Subsurface Integrated Model

This study presents a novel integrated model combining surface and subsurface data with multiphase flow
calculations to achieve rolling forecast virtual measurements for gas field production pipeline networks. Utilizing
model splitting, first-order difference weighted moving average, Sequential Quadratic Programming (SQP)
algorithm, and Kalman filter methods; we optimized flow data for enhanced accuracy and stability. The model
addresses scenarios with both known and unknown reservoir Inflow Performance Relationship (IPR) curves. For
unknown IPR curves, the model adapts by generating new curves using historical data or employing rolling
calculations. Case studies from a gas field in China demonstrate the model’s robust stability, broad applicability,
and precision, fulfilling high engineering standards and significantly improving real-time flow safety simulations
and production processes. Future work will integrate gas-oil ratio and water content variations to refine phase
separation measurements, enhancing the model’s versatility in diverse production scenarios.

Keywords: virtual flow metering of gas fields, surface and subsurface integrated model, rolling forecast, sequential
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Sedimentation Stability of Paraffinic Gas Condensates

The paper discusses the problem of performing qualification sedimentation stability tests of paraffinic gas
condensate aiming at selecting the most effective depressor-dispersing additive for transportation of raw materials
by railroad transport in the cold season. It is shown that the methods of determination of low-temperature
properties (pour point, sedimentation stability during cold storage) used for analysis of diesel fuels cannot be fully
applied in testing the resistance to stratification of gas condensate mixtures in conditions of transportation by rail.

The paper proposes a method for testing paraffin raw materials in railroad tank car simulators with estimation of



the volume of non-dissolved residue, under realistic conditions. Comparison of the results of laboratory tests of
gas-condensate mixtures containing four different depressor-dispersing additives with the pilot-scale tests data
showed satisfactory correlation.

Keywords: paraffinic gas condensate, depressor-dispersing additives, sedimentation stability, sedimentation stability

test method.
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Silylation of Carboxylated Nanocellulose

A new hybrid material was created by chemical modification of carboxylated nanocellulose and tetraethoxysilane.
According to FTIR spectroscopy and electron microscopy data, tetraethoxysilane reacts with hydroxyl groups of
cellulose located on the surface of nanofibers/nanoparticles. It is important to note that the carboxyl groups are
retained and can participate in ion exchange reactions. The obtained hybrid material demonstrates a number of
valuable properties: it has a large adsorption capacity, it is stable in a wide temperature range and has good
performance characteristics. Thus, this hybrid material is a promising candidate for application in systems of fresh
water purification from various pollutants.

Keywords: nanocellulose, NC, carboxylated, TEOS, hybrid material, water purification.
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