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H. B. Xonoo, B. B. Xonoo, B. A. Kupuii, I0. 11. Alcoan

KyOGaHnckwnii rocy1apcTBEHHBIN TEXHOJIOTHIECKUH YHHBEPCHUTET

kholodvv@outlook.com

PanmonainHoOe HCMOIb30BaHNE YJHEPTUH Nepenajaa AaBjeHns MPUPOIHOrO raza

B pamxax snepeocoepezaroweii nonumuxu I1AO «lasnpomy» o nosviuieHuu suepeemuieckot 3 GexmusHocmu
douepnux oduecms u opeaHu3ayull Ha 0CHO8e NPUMEHEHUs UHHOBAYUOHHBIX MEXHOIO2ULL U IHEPLEMUYECKO20
060pydo6anus ObLIA PACCMOMPERA Yeneco0OPA3HOCHb 3AMEHbL OPOCCETUPYIOUUX YCMPOUICIE, UCNOIb3YeMbIX Ol
n0020MOBKU 2430 HUZKO20 0AGLEeHUsL (MONTUBHO20, NYCKOBO20) O/isi COOCMBEEHHBIX HYHCO YCMAHOBOK NOO20MOBKU 2A3a
K mpancnopmy Ha oemanoephwlii acpecam. IIpednogicentulil cnocobd no02omosku moniugHo20 2a3d No3601UM
sbIpaboOmams OONOIHUMENLHOE KOTUYECHBO IKOLOSUYECKU YUCTOU, «3eIEHOIY IHEPSUU, MeM CaMbIM COKPAMUmMb
9IKCHIYAMAYUOHHBIE 3ampambl U nosvicums dnepeemudeckutl KI1/] eceil ycmanoexu. B pabome npedcmasnen
CPABHUMENbHBIN AHANU3 US0IHMATLNUNIHOZ0 U UZ0IHMPONUNIHOZO PACUIUPEHUS 2a3d C UCTIOb308AHUEM PA3TUYHbBIX
yempoticms. TlpedcmagnenHnvle Mooenu pacuuperus 2a3a 8blNOJIHEHbL 8 CReYUATUUPOBAHHOM NPOSPAMMHOM
obecneuenuu no mooenuposanuio xumuko-mexnonocuyeckux cucmem HYSYS (AspenTech) u nozsonsrom oamo
KOJIUYeCMBEHHYI0 OYEHK) SHep2uU nepenaoa 0aeieHus.

KiioueBble c10Ba: IpUPOAHBIH ra3, peryiasaTop nasienus, apdexr Ixoyns — TomrcoHa,

M30PHTPOINUHHOE pacUIpeHue, YHeprocoepekeHune.

N. V. Kholod, V. V., Kholod, V. A. Kiriy, Yu. P. Yasyan

Kuban State Technological University

Rational Use of Natural Gas Differential Pressure Energy

As part of PIJSC Gazprom's energy-saving policy of increasing energy efficiency of subsidiaries and organizations
through the use of innovative technologies and energy equipment, the expediency of replacing throttling devices used
for low pressure gas treatment (fuel, starting gas) for own needs of gas treatment units for transportation (GTP) with
expander unit was considered. The proposed method of fuel gas preparation will make it possible to generate an
additional amount of environmentally clean, "green" energy, thereby reducing operating costs and increasing the
energy efficiency of the entire plant. The article presents a comparative analysis of the isoenthalpic and isoentropic
gas expansion using different devices. The presented gas expansion models are performed in

the specialized chemical engineering systems modeling software HYSYS (AspenTech) and allow to estimate the
pressure drop energy.

Key words: natural gas, pressure-control valve, Joule—-Thomson effect, isentropic expansion, energy efficiency.

H. P. Muxaiiney?, C. A. Cunuyun, E. A. /lanunog?

Poccuiickuii XMMHKO-TEXHOIOTHYECKUI yHUBepcuTeT M. JI. 1. Menneneesa,

2A0 «HayuHo-HCCIIe10BaTENBCKHIT HHCTUTYT KOHCTPYKIMOHHBIX MaTepHaaoB Ha ocHoBe rpadura « HUUrpapu»
nikitastyle94@gmail.com

IIpouecc TepMOMOJINKOHIEHCAIMU U MPOU3BOACTBO HEPTIAHOTO MeKa

B cmampve paccmomperol cnocobwl noiyyernus He(i)mﬂHOZO neka mepMOnOﬂuKOHC)EHC(luMM. Ocnoeroe sHumarue

ydeﬂﬂemc;z xapakmepucmuxkam Hequ;mozo neka, eco CGOlZC‘WlGClM, CPABHEHRUIO €20 C KUMEHHOY2O0IbHbIM NEKOM.



Onucanbl mpu nepcneKmugHvle MexHoI02UU NPOU3B00CMEd HeMAHO20 NeKa.: MEPMONOIUKOHOCHCAYUS KpEeKUHe-
ocmamxa, 8blCOKOMeMnepamypHas mepmMonoIuKOHOCHCAYUs HeQPMAHO2O CbIPbs U MEPMONOTUKOHOCHCAYUS CMOTIb
nupoausa no ogyxcmaoutinou cxeme. Ilpedcmasnensvt cnocoObl noayuenus Hegpmano2o neka 6 1abopamopHvIx
VCI08UAX, MaKue KaKk mepMONnoIUKoHOeHcayus noo 0agneHuem u mepmooopabomxa npu NOHUNCEHHOM OA6/leHUU.
Iloouepknyma axmyanbHOCMb U YenecoobpasHocms paspabomox no co30aHuIo0 HemAHO20 nexa

U 8HEOpeHUIo Npoyeccos mepmonoIukonoencayuu 6 Poccuu.

KaroueBrble c10Ba: KaMEHHOYTOJIBHBIN 1TE€K, HE(TSIHON MEK, TEPMOIIOINKOHICHCAITHS.

N. R. Mikhailets?, S. A.Sinitsin?, E. A. Danilov?

ID. I. Mendeleev Russian University of Chemical Technology,

2JSC “Scientific Research Institute of Graphite-Based Structural Materials “NIlgrafit”

Thermal Polycondensation Process and Oil Furnace Production

The article discusses the methods of obtaining petroleum pitch of thermal polycondensation. The main attention is
paid to the characteristics of petroleum pitch, its properties, its comparison with coal-tar pitch, the advantages of
petroleum pitch in comparison to coal-tar pitch, the processes of production of petroleum pitch by thermal
polycondensation are given. Three promising technologies for the production of petroleum pitch have been identified:
thermal polycondensation of cracking residue, high-temperature thermal polycondensation of petroleum feedstock
and thermal polycondensation of pyrolysis resin according to a two-stage scheme. Methods of obtaining petroleum
pitch in laboratory conditions, such as thermal polycondensation under pressure and heat treatment under reduced
pressure, are presented. The urgency and feasibility of developments for the creation of petroleum pitch and the
introduction of thermopoly-condensation processes in Russia is emphasized.

Key words: coal tar pitch oil pitch, hydrocarbon composition, thermal polycondensation.

B. A. lanunos, T. H. 'apmman, @. C. Cosemun, M. B. Capmaxos, K. H. Illamanos

Pocculickuii XUMUKO-TEXHONOrH4eCKuil yHuBepcuteT uMm. [. . Menneneesa

trinitroanilin@gmail.com

CpaBHeHUe pe3yJIbTaTOB MOJeIHPOBAHNA Mpolecca peKTH(PHUKAIMN He(PTAHBIX Ppakuuii

€ MCIOJIb30BAHMEM PeAJIbHBIX M NCEeBJOKOMIIOHEHTOB

Yemouuusas paboma nepmexumuueckoeo npeonpusmust u e20 YCmano8oK, a makdice e2o Ih@ekmusHocmsy 60
MHO2OM 3A8UCAM OM HAOEHCHOU U ONMUMATILHOU padomul mexHoI02UecKko2o 0bopyoosanus. Ouens yacmo
6cmpeyaemcsl, 4mo KOMNJIEKCbl MEXHON02UYEcK020 000py006anus pabomaiom He ¢ ONMUMAaIbHOM pedicume,
HeCMOmpsl HA MO YO YNPABIAIOMC COBPEMEHHBIMU CUCIEMAMU ABMOMAMUIUPOBAHHO20 YnpasaeHus. Ecau no
KaKou-1ubo npudune npousonoem ocmaHo8ka 000pyo008ans, mo HUKaKue Hauryyuue mexHon02uu Uil ynpasiaouue
UMY CUCTeMbl He CMO2YM B0CHONIHUMb IKOHOMUYECKUE U30EPICKU U NOMEPU, KOMOopble 603HUKAIOM 8 Cyuae
npocmos 06opyodosanus. Pewenuem oannou npobremvl A6158emcst co30aHUe KOMNLIOMEPHBIX MoOeell, KOMopbie
NO360510M ¢ eOUHBIX NO3UYULI OXBAMUMb THEXHOI02UHEeCKoe 000py0osanue u npogecmu psao HeoOX00UMbIX
IKCNEPUMEHmMO8, He npubezas K Oelicmsylouemy obopyodosanuio. B pabome npousseden pacuem u cpasnenue
De3yIbmamos KOMNbIOMepHo20 MOOEIUPOBAHIUSL NPoYecca pazoeneHus yenedo00pOOHbIX cmecell Ha Oase peanbHblx

U NCe8OOKOMNOHEHmMO8 ¢ ucnoavsosanuem naxema npoepamm CHEMCAD. Komnvromepras mooens baoxa



pexmuurayuy peanuzo8ana npu MOOEIUPOSAHUY YHACKA MEXHOI0SULECKOU CXembl NPOU3B0OCHEA HCUOKO2O0
MONAUBA YCMAHOBKU 2UOPOKPEKUH2A BAKYYMHO20 2A30UA.

KimoueBble cioBa: pekrudukanys, HerenepepadboTka, KOMIIBIOTEPHOE MOJICITUPOBAHUE, THIPOKPEKUHT .,

V. A. Danilov, T. N. Gartman, F. S. Sometin, M. V. Sartakov, K. I. Shatalov.

D. I. Mendeleev Russian University of Chemical Technology

Comparison the Results of the Efficiency of the Simulation the Rectification Processes

Using Real and Pseudocomponents

Today the stable work of a petrochemical plant and its installations, as well as its efficiency, mostly depends on the
reliable and optimal operation of technological equipment. It is very common that technological equipment complexes
do not work in an optimal mode, despite the fact that they are controlled by modern automated control systems. If the
equipment is stopped for any reason, then no best technology or management systems can compensate for the
economic costs and losses that arise in the event of equipment downtime. The solution to this problem is to create
computer models that allow you to cover the technological equipment from a single point of view and conduct a
number of necessary experiments without resorting to existing equipment. The computer model of the rectification unit
is implemented when modeling the section of the technological scheme for the production of liquid fuel of the vacuum
gasoil hydrocracking unit.

Key words: rectification, oil refining, computer modeling, hydrocracking.

10. M. Ilumenos, A. B. Ynumuko, B. A. Cepeoa

DAY «25 I'ocHUHM xummoTtonorun Muno6opons! Poccun»

25gosnithim@mil.ru

Merton ynpasJjieHHs TPeOOBAHUAMH K 3KCIJIyaTAIIMOHHBIM CBOWCTBaM

roproYe-cMa304HbIX MATEPHUAJIOB

Ilpeonooicer SKOHOMUUMBIL MEMOO YNPABIEeHUS MPedOSAHUAMU K YPOBHIO IKCNIYAMAYUOHHBIX CEOLICINE 20pIoUe-
cmazounsix mamepuanog (I'CM), exnouarowuii ycmarnoanenue mpebosanutl (nocmpoeHue KOHYenmyaibHol

U IMAUPULECKOU MOOeell) U UX KOIUYECTNBEHHOE 8bIPAdICEHIe Yepe3 8blCOKOUHDOPMamueHvle noKazamenu
cknonnocmu I CM k npespawenuam, anpobayuro, cneyuguxayuio, pearuzayuio, oyeHKy sggexmusnocmu

u mMoouguxayuro mpebosanuil, 00ecne1usarwuil NogvluieHue 3HPEKMUSHOCIU HCUSHEHHO20 YUKIA TNEXHUKU U
npumenerus I CM. [Ipusedenvl npumepsl, uiirocmpupyrowue omoeibHble NOI0NACEHUSL HOB020 Memo0Od
NPUMEHUMENbHO K CBOLCMBAM MOMOPHLIX MONIUE U SUOPABIULECKUX HCUOKOCHIEU.

KiroueBble c10Ba: roprove-cMa3ouHble MaTEPUAIIbL, SKCIUTyaTallMOHHOE CBOICTBO,

XHMMOTOJOTHYECCKUN mpouecc, MOaCib, IIPOrHO3UPOBAHUC.

Yu. M. Pimenov, A. V. Ulit’ko, V. A. Sereda.

The 25th State Research Institute of Himmotology, Ministry of Defense of the Russian Federation

Method of Fuels and Lubricants Performance Properties Requirements Management

The cost-effective method of fuels and lubricants performance properties requirements management is proposed.

Method ensures effectiveness enhancement of equipment and of fuels and lubricants life cycles; it includes



requirements establishment (constructing of conceptual and empirical models of requirements), their quantitative
expression through highly informative indicators of fuels and lubricants propensity for transformations, then
approbation with the use of laboratory, bench and test stands tests, specification, assessment of realization in real
world equipment operational conditions, effectiveness evaluation and modification of requirements. Some illustrations
of application of the new method phases with regards to motor fuels and hydraulic fluid are provided.

Key words: fuels and lubricants, requirements management, performance property, engineering,

chemmotological process, modeling, forecasting.

9. A. Anexcanoposad’, b. JI. Anexcanopoe’, XK. T. Xaoucoea?, X. X. Axmaooea?, JI. IIl. Maxmyoosa®

!Ky6anckuii rocyapcTBeHHbIN arpapHbiii yausepeutet uM. U. T. TpyOununa,

2['pO3HEHCKHUIi TOCYIaPCTBEHHBIN HEQTIHON TEXHUMYECKUH yHUBEPCUTET MM. akaja. M. JI. MUIUIHOHIIMKOBa
alex2a@yandex.ru

Kpucrajuimszanusi ¥ CTpYKTypHOe 3acTbiBaHHe Napa(MHOB B PACTBOPHUTEJIAX

Pa3JIM4YHON IPUPOABI

Hccenedosanvl memnepamypel Ha4ana KpUCMAaLIU3ayul U 3aCmulaHUs. pacmeopos HePmAHbIX U CUHIMEMUUECKUX
napaguHoe pasHol KOHYeHMpayuu 8 HeNnOAPHLIX U CAD0 NONAPHBIX Yelle8000POOHBIX PACMEOPUMENAX PA3IUYHBIX NO
cocmagy u eéaskocmu. Iloxazano, ymo napaghumsi, paziuunslie N0 RPOUCXOHCOECHUIO U Yee8000POOHOMY COCMABY, C
ONUBKUMYU 3HAYESHUSMU MEMNEPATYD NAAGLEHUS, UMEIOM MAL0 OMAULAIOWUEC MeMNepamypbl KpUCMAIIU3ayuU u
3acmul8anus @ OGHHOM pacmeopumene. Ycmanosien memMnepamypHslii OUanason Mexcoy memnepamypamu
KpUCManiu3ayuy 4 3acmul8aHus U3yYeHHbIX pacmeopos napagunos.

KiwueBble ciioBa: HeTsHBIE apadUHBI, CHHTETHYECKHE H-aJIKaHbl, TEMIIEpaTypa TUIaBJICHUS,

YIIIEBOAOPOAHBIC PACTBOPUTCIIN, TEMIICPATYPhI KPUCTAJITIM3AllUN U 3aCThIBAHU .

E. A. Aleksandrova?, B. L. Aleksandrov?, Zh. T. Khadisova?, Kh. Kh. Akhmadova?, L. Sh. Makhmudova?.

!Kuban State Agrarian University Named after I. T. Trubilin,

2Grozny State Oil Technical University Named after academic M. D. Millionshchikov

Crystallization and Structural Solidification of Paraffins in Various Solvents

The temperatures of the beginning of crystallization and solidification of solutions of petroleum and synthetic
paraffins of different concentrations in nonpolar and weakly polar hydrocarbon solvents of different composition and
viscosity are studied. It is shown that paraffins of different origin and hydrocarbon composition, with similar melting
points, have slightly different crystallization temperatures and solidification in this solvent. The temperature range
between the temperatures of the beginning of crystallization and solidification of the studied paraffin solutions is
established.

Key words: petroleum waxes, synthetic n-alkanes, melting points, hydrocarbon solvents,

crystallization and solidification points.

H. P. /lemuxosa’, A. B. Ilonnaeckuii*, M. B. Pewuemuna, C. C. Boee, A. O. Ilumep3una?,

A. B. Bymonkuna's, A. A. Mumepsun'?, A. Il. nomoe*



PT'Y nedtn m raza (HUY) umenn U. M. I'yOkuna,

2Camapckuii rocy1apCTBEHHBIN TEXHUYECKHI YHUBEPCHUTET,

3MockoBCKHii rocy1apcTBEeHHBIH yHUBEpcHTeT MMeHH M. B. JlomoHOCOBa

glotov.a@gubkin.ru

Cunre3 u uccjienoBanue pu3NKO-XUMHYECKHX CBOMCTB H MPOYHOCTHBIX XapaKTePUCTUK HOCHTEJ el HA OCHOBE
ATIOMOCHJIMKATHBIX HAHOTPYOOK raJuTya3suTa JJjis KaTaJIn3aTOPOB THAPOMPOIECCOB

Cunme3upoganvl Hocumenu Ha OCHOBe ANIOMOCUTUKAMHBIX HAHOMPYOOK 2ANIYAZUMA C PA3TUYHBIM COOEPIHCAHUEM
OKCUOA ATIOMUNUSL 151 KAMATUZAMOPOS8 2UOPONPOYECCO8 U UCCLEO08ANbL UX MEeKCHYPHbIE XAPAKMEPUCTIUKU

U Kuciomuule ceoticmaa. M3yuen KOMROHEHMHBIN COCAG U NPOYHOCMHbIE XaAPAKMEPUCTUKY ATTIOMOCUTUKAMHBIX
Hocumenetl 8 (hopme IKCmpyoamos YUIUHOPU4ecKol Gopmvl U YCMAHOBIEHO GIUSHUE MACCOBO20 COOEPHCAHUS
Oemuma, UCNOIL3YEMO20 8 KAUeCcmse Ce:A3yIueco, Ha QU3UKo-xumuieckue ceoticmea mamepuanos. Iloxazano, umo
no napamempy Mexanuieckol npoyHOCMU Ha Pa30aiusanue XapaKxmepucmuKky CUHMe3upo8aHHbIX Hocumernell Ha
OCHOB€E ATIOMOCUTUKAMHBIX HAHOMPYOOK CONOCMABUMbL UTU NPEBOCXOOSIM MAKOBble OISl NPOMBIUIEHHBIX AHANO208.

KiroueBble cjioBa: rajuryasur, 66MI/IT, HOCUTCIIN KAaTaJIU3aTOPOB, TMAPONPOLECCChI, MCXaHNYICCKAaA MPOIYHOCTD.

N. R. Demikhoval, A. V. Poplavskiy!, M. V. Reshetinal, S. S. Boev?, A. O. Pimerzina?, 4. V. Vutolkina®?®,

A. A. Pimerzin'?, A. P. Glotov™.

'National University of Oil and Gas «Gubkin University»

2Samara State Technical University,

3M. V. Lomonosov Moscow State University

Synthesis and Investigation of Physicochemical Properties and Mechanical Strength of Natural Aluminosilicate
Nanotubes Based Supports for Hydroprocesses Catalysts

Supports based on aluminosilicate halloysite nanotubes and alumina of different contents for hydroprocessing
catalysts were synthesized and their textural characteristics and acidic properties were investigated. It was shown that
the mechanical strength of the support pellets based on aluminosilicate nanotubes and alumina are comparable
or superior to those for industrial analogs.

Key words: halloysite, boehmite, supports, hydroprocesses, mechanical strength.

. A. /Ipozooes, /1. H. Menbvnuxos

DAY «25 I'ocHUU xummoTtonorun Munobopous! Poccun

25gosniithim@mil.ru

Hccnenoanue npouecca cMeleHUs TOMJIMB MPH UX MOCJIE10BATe/ILHOI MepeKkayke

1o cO0pHO-pa300pHBLIM TPYOOIPOBOIAM

Paccmompennl 6onpocsl oyenku npoeHo3upyemozo obvéma cmecu, oopasyoueics npu nocied08amenbHol nepekauxe
MONIUS PA3TUYHBIX 2DYAN U MAPOK NO cOOPHO-pa30opHbiM mpybonpogodam. IIpedcmasnena mamemamuieckas
MOOenb npoyecca cMeuleHuss Monaus npu ux nocie008amenbHoll nepekaike, OCHo8anHas Ha Teilnoposckoi meopuu
npoooabHOU ouddysuu 6 mypoyrenmuuvix nomokax. Ilpeonodcenvl anarumuyeckue 3a8UCUMOCHU O BbIPANCEHUS
BA3KOCHO-MEMNEPAMYPHBIX XAPAKMEPUCUK NePeKaAUaeMbiX MOnIug. Boinoinena oyenka ob6vema cmecu monaug

npU UX NOCIE008AMENbHOU NePeKaiKe no cOOPHO-pazo0pHbIM MmpPyOOnpPoO8oOaMm.



KiioueBble c10Ba: cOOpHO-Pa300pHBIC TPYOOIIPOBO/IBI, MOCIIEA0BATENIbHAS IEPEKaYKa TOIUIUB, 3PPEKTUBHBIN
kodumuert qudys3un, cMemeHne TOILIHB, KO3PGUITUESHT THIPABIHNICSCKOTO COITPOTUBIICHUS, KHHEMATHICCKas

BA3KOCTH TOIIJINB.

D. A. Drozdov, D. I. Melnikov

The 25th State Research Institute of Himmotology», Ministry of Defense of Russian Federation

Study of Mixture Formation Process During in Batching for Collapsible Pipelines

The issues of determination mixture volume during in batching for collapsible pipelines of different groups and brands
fuels examined. The based on Taylor theory of longitudinal diffusion in turbulent flows a mathematical model of
mixture formation process during in batching of fuels was approved. For the fuels viscosity-temperature
characteristics analytical presentation proposed dependences. The fuels mixture volume during in batching for
collapsible was simulating.

Key words: collapsible pipelines, fuel batching in pipeline, virtual coefficient of diffusion, fuel mixture formation,

Darcy friction factor, kinematic viscosity of fuels.
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OueHka 3KOHOMHYecKOi 3¢ (PeKTHBHOCTH NPUMEHEHUSI MIOIMYTHOI0 He(PTIIHOI 0 ra3a

714 Trexnojioruu GTL

O0HOIl U3 OCHOBHBIX NPOOIEM HEePMEIOObIUU OCMAEHICS BLICOKULL NPOYEHM CHCULAHUSL NONYIHBIX HeMAHBIX 24308
(I1HT) u, coomeéemcmeenHo, HegblCOKUL YPOBEHb UX NOJIE3H020 UCNOb308aHus. Kpome mozo ¢ kascovim 2000m
pacmem 06vem 3ampam HANpAGIeHHbIX HA PA3PAOOMKY MEXHOI02UT NO CHUNCEHUIO 8b10POCO8 IEeMYHUX OP2AHUYECKUX
coedunenull u oxcuoa asoma 6 ammocgepy. Ha ocnoee ananuza cywecmsyroueti npaxmuxu oyenensbl 3JKOHOMU4ecKue
NePCneKmusnbl U chopmMyIupo8ansvl pekomenoayuu no yeieeomy ucnoavzosanuto I1HI, 6 mom uucne ¢ yenvio
COKpaweHus 8blOPOCO8 3a2PA3HAIOWUX 8ewiecms 8 ammocepy. PaccmompeHrvl mexHonocuu ymMenbuleHus haxkeibHo2o
CorcUanUsl, KOMopbvle NPUMEHUMbL HA MECHOPONCOEHUAX MPYOHOU3EIEKAeMbIX Hepmell.

KiroueBrble ciioBa: MonyTHRIA HEPTIHOHN Ta3, 3HEProcoOepexeHune, nepepadboTka rasa,

KHUJIKHE YTIEBOJOPOIBI, IPOAYKIHUS C BHICOKON 100aBIE€HHON CTOMMOCTBIO.

A. Kh. Ozdoeva.

National University of Oil and Gas «Gubkin University»

Evaluation of the Economic Efficiency of the Associated Petroleum Gas Application

for the GTL Technology

The main problem still remains a rather low level of useful use of associated components of oil production and,
consequently, a high percentage of combustion of associated hydrocarbon compounds. In addition, companies are
increasing the amount of costs aimed at reducing volatile organic compounds and nitrogen oxide every year, which
significantly reduces the productivity of equipment. Based on the analysis of existing practices, the economic

prospects are evaluated and recommendations



for the targeted use of APG are formulated. The study briefly outlines technologies for reducing on-site flaring that
are applicable in hard-to-recover oil fields. Information on technologies is collected and evaluated from a review of
previous studies, technical documents, and analysis of open international sourcess.

Key words: associated petroleum gas, GTL technology, energy saving, gas processing, liquid hydrocarbons,

high value-added products.
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CoBpeMeHHOE COCTOSTHHE Pa3padoTOK B 00JIaCTH IVIACTUYHBIX CMAa30K

Ha ocnosanuu ananusa nayuno-mexnuueckoll u nameHmou iumepamypvl ORUCAHbL OCHOGHbLE HANPABIeHUs]

6 obacmu pazpadomxu NAACMUYHBIX CMA30K.: CEEPXUETIOUHbIE KATbYUEBbLE CMAZKU OISl BbICOKOHASPYICEHHBIX V31108
MpeHUs, UCCIEO0B8AHIUE BO3ZMONCHOCHEN HAHOPA3MEPHBIX YaACMUY KAK 000AB0K K MHO20QYHKYUOHATbHbIM CMA3KAM,
noayuenue HUSKOMEMNEPAmypHblX CMA30K HA 6UOpasziazaemvlx nNOIUIGUpHuIX ocHogax. Paccmompenvt maxoice
0CODEHHOCMU CMA3bIBAHUSL V31108 MPEHUsL INEKMPOMOOUTE.

KioueBble ci10Ba: MiacTUYHbIE CMa3KH, HAHOJJO0ABKH K cMa3KaM, rpageH.

S. A. Antonov'?, R. V. Bartko?, P. A. Nikulshin*?, A. Yu. Kilyakova?, B. P. Tonkonogov?, A. M. Danilov*
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Review of Recent Research on Grease

Based on the analysis of scientific, technical, and patent literature, the main directions of the development of greases
are described: super-alkaline calcium greases for highly loaded friction units, research into the possibilities of
nanosized particles as additives to multifunctional greases, and the production of low-temperature greases on
biodegradable polyester bases.

Key words: greases, nano-lubricants, graphene.
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Dynamic Analysis Method Research and Application of Shale Gas Horizontal Well

As a rule, the production rate of a shale gas well is high at the initial stage and decreases within approximately one
year of production. On the one hand, the rate of production of the horizontal shale gas well is obviously affected by
the bottom hole liquid accumulation when even a cubic meter volume of accumulated liquid can lead to a complete
cessation of gas production. On the other hand, the production rate is also sensitive to gas transmission pressure and

the transmission mode. Due to the great difference in the gas production and percolation mechanism between a shale



gas reservoir and a conventional gas reservoir, the error of prediction of the gas flow pattern can be very high. Based
on the modern shale gas dynamics, the method of multiple regression analysis is proposed to predict the average
pressure drop gradient of a gas well, and the average error rate is 9.0%. The new method has the advantages of high
efficiency and low cost. According to the actual production data fitting, the gas wells are divided into stable
production and unstable production wells, depending on the average pressure drop gradient, which effectively reflects
the implementation of a well drainage gas production technology.

Keywords: dynamic analysis; flow pattern plate; multiple regression analysis; horizontal shale gas well.
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Forecasting Oil Demand with the Development of Comprehensive Tourism

The prediction of oil demand is an important issue related to national energy security and economic development.
With the COVID-19 outbreak, the international oil price fluctuates sharply, and oil consumption growth slows down.
Therefore, accurate prediction of oil demand plays an important practical and theoretical role. In this paper, in
accordance with the Chinese state policy of stimulation of domestic demand for energy resources, we have selected 15
major factors and analyzed their influence on the domestic oil demand from the perspective of comprehensive tourism
analysis. Based on the data analysis of oil consumption from 2000 to 2018, four neural network methods are used to
predict the influence of selected factors on oil consumption demand in China. The experimental results show that the
best correlation is obtained between domestic tourism revenue and total tourism expenditure factors and oil demand,
and the Layer Recurrent Neural Network method has high prediction accuracy, stronger stability, and the best
performance.

Keywords: oil demand, forecasting, comprehensive tourism, recurrent neural network.
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Experimental Study on Synergistic Application of Temporary Plugging
and Propping Technologies in SRV Fracturing of Gas Shales



This paper introduces a new technical idea of synergistic application of temporary plugging and propping
technologies to SRV fracturing, consequently effectively improving the effective stimulated reservoir volume (ESRV) in
gas shales under the existing fracturing conditions. Experimental studies on factors influencing the efficiency of
plugging and removal in a temporary plugging zone, as well as the residual propped fracture conductivity have been
carried out. The results show that the greater the mass ratio of the temporary plugging agent to the proppant, the
higher is the efficiency of the temporary plugging zone in the process of plugging. However, it is recommended to use
a low concentration of the temporary plugging agent since it is conducive to the fracture conductivity recovery of the
temporary plugging zone. Thus, based on the plugging and removal efficiency evaluation in the temporary plugging
zone and the formation damage rate, the weight combination formula has been developed to determine the optimal
combination ratio of the temporary plugging agent with the proppant. The results show that when the optimal mass
ratio of the temporary plugging agent to the proppant is 16%, the comprehensive performance values reach the
maximum when the temporary plugging zone is composed of 40/70 or 70/140 mesh size proppant and 20/100 mesh
size temporary plugging agent. The 16% mass ratio of the temporary plugging agent to the proppant is optimal, which
can well meet the application requirements of the temporary plugging and propping technologies to SRV fracturing in
gas shales.

Keywords: gas shales; SRV fracturing; temporary plugging agent; proppant; fracture conductivity.
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Research on Fracturing Well Selection and Layer Selection Method Based

on Fine Numerical Simulation and Data Mining

Fracturing stimulation plays an important role in providing high and stable production and oil and water control in
oil wells in the high water cut and extra-high water cut stages. To optimize the wellbore fracturing potential, it is
necessary to study the influence of different factors on fracturing, based on the analysis of the remaining oil potential
in the block. In this paper, the precise dynamic and static parameters affecting fracturing are obtained using a fine
reservoir numerical simulation technology, which provides accurate and reliable parameter data for the well and
layer selection method. Based on the data mining technology, the research of fracturing well selection method
includes the correlation analysis of various factors affecting fracturing, cluster analysis between various factors,
weight evaluation of each factor to the fracturing effect, determination of the range of optimum parameters, and the
final analysis of the oil well fracturing potential. The application results show that the method has high accuracy and
can play a guiding role in the application of oil well fracturing operations.

Keywords: fine numerical simulation; fractured well formation; data mining; Euclidean closeness.
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Modeling and Experimental Study of Self-Suspension Fracking Liquid Containing Nanoparticles

Self-suspension systems for fracturing technology has proved to provide great convenience when used in oilfield
operation. However, most fracturing fluid systems contain mainly cationic surfactants, which can easily cause
reservoir damage, solution residue, and poor temperature resistance. In the case of the cationic-surfactant fracturing
system, the fluid sand carrying capacity is not high enough to change the formation pressure, and the failure of the
self-suspension ability leads to a decline in well production capacity and other problems. In this paper, we have
proposed an architecture model of a self-suspension solution containing nano-particles, including the model of nano-
particle monolayer adsorption on the proppant surface and the three-dimensional network-structure model of nano-
particle adsorption on micelles in the solution. The rheological properties, temperature resistance, viscoelasticity,
sand-suspending capacity, gel-breaking properties, and core damage of the modified solution are tested and
evaluated. The viscosity and temperature resistance, enhanced sand suspension, and sand-carrying capacity are
verified by field application experiments. The results show that the modified fluid system has obvious advantages over
traditional fracturing fluid systems and can eliminate the shortcomings of conventional fracturing. The proposed
nanoparticle self-suspension solution technology helps to overcome construction difficulties and to reduce engineering
costs and environmental pollution, as well as to increase production of the oil wells. The experimental validation
results prove that the proposed fluid system can be successfully applied in complex oilfield formations.

Keywords: self-suspension fracturing fluid; nanoparticles; temperature resistance; self-crosslinking; proppant

monomer; surface activity; thickener.
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Microdisplacement Mechanism of Polymer Flooding and Distributional Characteristics

of Remaining Oil in Heavy-Oil Reservoirs

Most of the heavy-oil reservoirs in China belong to little fault blocks. These reservoirs are characterized by high
heavy-oil viscosity, severe reservoir heterogeneity, and poor water-flooding development effect, resulting in low oil
recovery and exploitation difficulties. Methods to enhance oil recovery are widely investigated both in China and
abroad. They also provide an important approach to guarantee the energy supply in China. Modern physical
experiments and simulation methods, such as laser confocal experiments and micro-displacement analysis, are used to
study the micro-displacement mechanism of polymer flooding and the distributional characteristics of the remaining
oil in heavy-oil reservoirs. The results show that polymer flooding can synergistically affect the reservoir and form a
plug with the high viscosity heavy oil. High viscosity heavy oil has a better profile control effect and an expanding
swept volume effect of displacement than that of thin oil. In the process of heavy oil polymer flooding, most of the
remaining oil occurs in a surface-bound state in the pores of the formation, forming a laminar-film type on the
surface. In-depth research on improving the physical properties of heavy oil and core wettability after the polymer

flooding operations is important for further enhancing the recovery in the heavy-oil reservoirs.


http://www.youdao.com/w/reservoir%20heterogeneity/#keyfrom=E2Ctranslation
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Characteristics of Preferential Flow Paths in Reservoirs after Polymer Flooding

and an Adaptive Compound Flooding Method

When a reservoir is subjected to long-term water and polymer flooding, the formed preferential flow paths are widely
distributed in the formation, and the displacing fluid effect is reduced, thus leaving a large amount of remaining oil
unexploited. To enhance the oil recovery efficiency after polymer flooding, it is important to provide effective methods
to block the preferential flow paths. The statistical data analysis results of 20 wells after polymer flooding in the
Daging oilfield show that the remaining oil and the preferential flow paths are mainly distributed vertically in the
sedimentation units named P12 and P13, and the physical plugging and traditional adjusting techniques are not
effective. Considering the above, an adaptive compound flooding method is put forward, which is based on the idea of
"plugging, adjusting, and flooding. Laboratory experiment results show that the enhanced oil recovery (EOR) of the
new polymer flooding method is 13.6%, which is 4.9% higher than that of alkaline/surfactant/polymer (ASP) flooding.
The polymer consumption of the new method is more than 10% lower than that of conventional polymer flooding.
Keywords: after polymer flooding; interface performance; preferential flow paths; adaptive compound flooding;

enhanced oil recovery.
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Fracture Trajectory Simulation of Steering Fracturing Based on Three-Field Coupling Stress

Steering fracturing is the key technology applied to stimulate and enhance oil recovery in tight sandstone reservoirs.
In this paper, based on the integration of theoretical background of the porous media fluid mechanics, rock
mechanics, and thermodynamics, a heat-fluid-solid three-field coupling stress model is established to simulate the
steering fracturing, considering the adjacent well production and rock deformation. To solve the coupling flow
equations and coupling temperature field equations, the finite difference method is adopted, while the finite element
method is applied to solve the rock deformation equations and provide an explicit alternative approach to the whole
model. The model is used to predict stress variations during production/injection processes and multistage artificial

fracturing based on the heat-fluid-solid three-field coupling effect. The impact of multiple-field induced stresses on



steering fracturing in wells containing vertical fractures can be quantitatively analyzed and simulated accordingly.
Finally, a case study is performed to verify the model according to the characteristics of fiber steering fracturing,
failure pressure distribution around the well-bore, characteristics analysis of G-function, and interpretation results of
microseismic monitoring.

Keywords: three-field coupling; production and injection; induced stress; horizontal principal stress; steering
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Hongjie Cheng?, Jigang Zhang !, Runxi Leng?, Shilei Chang?

! Research Institute of Exploration and Development, PetroChina Xinjiang Oilfield Company, Karamay, China,

2 State Key Laboratory for Geomechanics and Deep Underground Engineering, China University of Mining and
Technology (Beijing), China

17853313907@163.com

Mechanism of Imbibition in Shale Pores Based on Imbibition Nuclear Magnetic Experiment and LBM Method

The spontaneous imbibition of fracturing fluid in the shale matrix is one of the main reasons for the low hydraulic
fracturing flowback rate. The distribution characteristics of fracturing fluid in the shale spontaneous imbibition
process are studied by the low-field nuclear magnetic resonance (NMR) method. An improved pseudo-potential lattice
Boltzmann model is proposed to simulate the spontaneous imbibition behavior in a three-dimensional porous shale
structure. The results show that the viscosity, sample length, and permeability of the imbibition solution have an
important influence on the imbibition characteristics of the samples. In the imbibition process based on the SC-LBM
model, due to the capillary force effect, the imbibition liquid preferentially enters the larger pores of the wetting phase
and then gradually distributes in the adjacent pores.

Keywords: spontaneous imbibition; nuclear magnetic resonance; shale; hydraulic fracturing.
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Research on The Exploration of Petrochemical Virtual Simulation Laboratory Construction

Based on VR Technology

With the advancement of science and technology, petrochemical experiments have become increasingly complex,
potentially dangerous, costly, and can cause safety hazards. The virtual experimental technique using VR
technology enables researchers to simulate the experiment process in a modeled environment. The obtained
initial experimental results can provide a process background for subsequent real-life experiments. In this paper,
the authors have systematically expounded the overall approach and framework of VR technology in the design
of petrochemical virtual simulation experiments. The new VR technology method is designed to meet the



diversified needs of professional experimental researchers, including the main experiment objectives, the design
of the system function modules, and overall planning and layout. The efficient VR technology experiment reduces
safety risks and provides a useful reference for upgrading and transformation of conventional petrochemical
laboratories.

Keywords: VR technology; petrochemical industry; virtual simulation; laboratory design.

Ping Guo?, Chao Dong!, Zhouhua Wang?, Zhixing Yang?, Xu Liu?, and Yisheng Hu?!

IState Key Lab of Oil and Gas Reservoir Geology and Exploitation (Southwest Petroleum University), Sichuan,
China,

2Shanghai Branch Company of China National Offshore Qil Co., Ltd., Shanghai, China

381085854@qq.com

Experimental Study on Areal Flowing During Depletion

of a High-Pressure Heterogeneous Gas Reservoir

Experiments to characterize the constant-rate gas depleted production behavior in core samples were performed to
study the areal gas flowing mechanism of a high-pressure low-permeability heterogeneous gas reservoir, including a
newly designed long-core experiment on areal heterogeneity constant-rate gas depleted production considering
fracturing. In the experiments, the fluid pressure increased up to 45 MPa, and the cores of the near-wellbore high
permeability area before and after fracturing and the cores of the low permeability non-fractured area were connected
in series to simulate the gas flowing process of the dual-area composite gas reservoir. When the irreducible water
saturation is considered, the gas permeability in a high permeability area after fracturing increased threefold.
Experimental results indicated that the pressure difference in the near-wellbore high permeability area decreased
rapidly after fracturing and increased in the low permeability area. The recovery factor of each area increased after
fracturing. Fracturing could have a significant effect on increasing the recovery factor when the average permeability
is relatively low. The greater the gas rate, the higher is the built-up pressure after shut-in. Fracturing in the near-
wellbore area may cause a significant decrease in the shut-in built-up pressure value.

Keywords: areal flow, low permeability, high-heterogeneity reservoir, gas production depletion.
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Water Cone Dynamic Prediction of Bottom Water Reservoir

Considering Oil-Water Interface Dynamic Change

The usual numerical simulation of the oil-water two-phase water cone is difficult to popularize because of its
complicated method and the large amount of calculations and data involved. Based on the assumption that oil is
supplied horizontally at the outer radius of the oil zone, some simplified water cone calculation methods ignoring the
lifting process of the oil-water interface have been proposed. These are not in line with the actual conditions in the

oilfield. Therefore, to overcome the shortcomings of the previously developed calculation methods, this paper



provides a quick and simple calculation method, which takes into account the influence of liquidity ratio, reservoir
heterogeneity, degree of drilling, fluid production rate, and well spacing. In the framework of the new prediction
method, the initial limit production, water breakthrough time, water rising content, anhydrous recovery, and final
recovery characteristics are calculated. The results can be used to study the effect of various factors such as flow ratio
and drilling degree on the development effectiveness of bottom water reservoirs and to select the best development
plan for bottom water reservoirs.

Keywords: water cone; bottom water reservoirs; initial limit yield; well spacing; water breakthrough.
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