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Pemenne npo0semM BBICOKOTEMIIEPATYPHOIM CEPHUCTO KOPPO3HH HA YCTAHOBKAX

NMEePBHYHOI MepepadoTku HedTH

B cmamve paccmampusaemcs enuanue npupoOHbIX cepocodepiIcaux coeOuHeHutl Hegpmu Ha KOPPO3UOHHOE
cocmosnue 060pyooganus. Onucano, 4mo 0CHOBHOU NPUYUHOU PE3KO20 NOBLIUUEHUS KOPPOIUOHHOU a2pecCUeHOCU
Hepmu 6 nocieonue 200bl A6IAEMCS NPUMEHEHUe HA Cmaousix 000blYlY U MPAHCROPMUPOSKU Hehmu peazenmos 0is
CB8A3bIBAHUA CEPOBOOOPOOA U MepKanmaros. Ilpednodcensl nymu peutenus npoobiemvl 8bICOKOMeMNEPAMypHOU
CEPHUCMOU KOPPO3UU HA YCIMAHOBKAX NePEUYHOL NEpepabomKYy ¢ yuenom JOKAIU3AYUY NPOOIEMHBIX 30H.
KuroueBsnle ciioBa: He(pTh, CEPOBOAOPO, MEPKANTAHEI, (HOpPMabIETH]I,

BBICOKOTEMIICPATYpHAsA CEPOBOAOPOAHAA KOPPO3U.

A. V. Lozinskii, D. P. Kuchin, V. N. Efimov, M. I. Pakhomova.

Slavneft-YANOS PJSC

Solving Problems of High Temperature Sulfur Corrosion

at Crude Oil Processing Units

This article reveals the influence of natural sulfur containing 0il compounds on corrosion condition of equipment. It is
described that the main reason of rapid increase of oil corrosion aggressiveness recently is application of reagents at
the stage of oil extraction and transportation to bind hydrogen sulfide and mercaptans. Several solutions are
suggested to solve the problem of high temperature sulfur corrosion on crude oil processing units with account of
problematic zones isolation.

Key words: oil, hydrogen sulfide, mercaptans, formaldehyde, high temperature hydrogen sulfide corrosion.

H. B. Kapnosé', H. H. Baxpomoé', 3. B. /[ymnoe’, M. A. Byonos', H. B. I'yoxesuy’,
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I'mapoaemMepkanTaHu3anus — ONTHMAJIBHBII COCO0 MOTyYeHHs] PeaAKTHBHOIO TomnBa. CpaBHeHHe ¢
TUIPOOYHUCTKON U OKUCIUTEIbHOU JleMepKanTaHu3anue

IIposeden KOMNIEKCHYLIL AHANU3 U CPABHEHUE CYUECBYIOWUX MEXHON02UT NOLYYEHUs PeAKIMUBHbIX MONIUG!
2UOPOOUUCKU, 2UOPOOEMEPKANMAHUZAYUY U OKUCTUMENbHOU demeprkanmanuzayuy. Tlokazano npeumyuecmeo
2UOpoOeMepKanmanu3ayuy no OOALUUHCMEY noKazamernell. Imom npoyecc A6AAEncst NPOCHbIM, HAOEHCHBIM,
aphexmusHviM U NO3601UM 8 KOPOMKUE CPOKU Y8EIUYUMb BbINYCK PEAKMUBHO20 MONIUEA.

KiueBble ciioBa: peakTuBHOE TOIUINBO TC-1, cepHUCTBIE COSAMHEHMSI, COAEPKaHIe O0IIeH cepbl,

COACPKaHUEC MCpKaHTaHOBOﬁ CEPBI, THAPOOYUCTKA, THAPOACMEPKAINITAHU3AIUA, OKUCIIUTEIIbHASA AEMEPKallTaHU3alns.



N. V. Karpov', N. N. Vakhromov', E. V. Dutlov', M. A. Bubnov', L. V. Gudkevich’,

V. M. Kapustin®, E. A. Chernysheva’, D. V. Borisanov'.

ISlavneft-YANOS PJSC,

*National University of Oil and Gas «Gubkin University»

Hydrodemercaptanization — Optimal Method to Receive Jet Fuel.

Comparison with Hydrotreatment and Oxidizing Demercaptanization

Complex analysis has been performed together with comparison of existing technologies to produce jet fuel:
hydrotreatment, hydrodemercaptanization and oxidizing demercaptanization. Advantage of hydrodemercaptanization
is revealed as per majority of indicators. This process is simple, reliable, effective and will allow to increase jet fuel
production in short time frames.

Key words: 7S-1 jet fuel, sulfur compounds, total sulfur content, mercaptan sulfur content,

hydrotreatmentm hydrodemercaptanization, oxidizing demercaptanization.
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HNneanbHasi Mmoaesib GpaKIIHOHHOIO pacnpee/ieHUs: ChIPpbsi YCTAHOBKH JenapaguHu3anun

IIposeden KoMnaeKCHbIL aHAU3 CEOUCME VYIKUX PPaKyull 2UOPOOUUNEHHO20 OU3ECTbHO20 MONIUBA U OUZETLHOZO
monauea 2udpoOKpeKuH2a Osk OYeHKU NPUMEHUMOCU 6 KAYeCmee Colpbsi YCMAHOEKU U300enapapunusayuu

na naamunosom kamanusamope. Cocmaenena udeanbhas Mooeib QPaKyuonHo20 pacnpedeieHus Colpbs yCMaHO6KU
oenapagpurusuyuu. ITokazano, umo ceviuie NOIOGUHBL MPAOUYUOHHOZ0 CbIPbS YCMAHOE0K OenapapuHu3ayuu
A615emcs 6aINACMOM npoyeccd, KOMopblil HA00 6bLOCIUMb U HANPAGUMb 6 MOBAPHOE 3UMHEe OU3ELbHOE MONIUEO
nomumo peaxmopa. Ilokazarno, umo naubonee 61A2ONPUAMHBIM CoIPbeM 0enapapuHu3ayuL S61Aemcs.

madicenas uacmo OU3enbHO20 MONAUCA 2UOPOKDEKUH2A.

KiroueBble ¢J0Ba: 3MMHEE JU3E]IbHOE TOIUIMBO, AenapapuHusalys, GpakiMOHHOE pacipeeieHue,

ujeanbHas MOJCIh, KOMIUICKCHBIN aHaIn3, THAPOOUYHCTKA, TUIpOKpekuHr, ABT.

N. V. Karpov', N. N. Vakhromov', E. V. Dutlov', M. A. Bubnov', I. V. Gudkevich’,

V. M. Kapustin®, E. A. Chernysheva®, K. B. Rudyal®, V. V. Fadeev’, D. V. Borisanov'
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2National University of Oil and Gas «Gubkin University»,
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Ideal Model of Fractional Feed Separation of Dewaxing Unit

Complex analysis of close fractions properties of hydrotreated diesel fuel and hydrocracking diesel fuel has been

made to evaluate application as a feed of isodawaxing unit on platinum catalyst. The ideal model of feed fractional



separation of dewaxing unit feed has been made. It is revealed that more than half of traditional feed of dewaxing
units is ballast of the process, which it is required to identify and direct to marketable winter diesel fuel apart from
reactor. It is revealed that the most convenient dewaxing feed is heavy part of hydrocracking diesel fuel.

Key words: winter diesel fuel, dewaxing, fractional separation, ideal model, complex analysis, hydrotreatment,

hydrocracking, atmospheric vacuum pipestill.

H. B. Kapnosé', H. H. Baxpomoé', 3. B. /[ymnoe’, M. A. Byonos', H. B. I'yoxesuy’,

B. M. Kanycmun?, E. A. Yepnuvimesa’, /I. B. bopucanoe’

TIAO «CnaBuep1n-THOC»,

’PT'Y nedru v raza (HUY) umenu U. M. I'yOkuna

BorisanovDV@yanos.slavneft.ru

Houb npoueHTOB cBeT/IbIX B Ma3yTe. MiL1103us MiIM pa3yMHasi nepcrneKkTuBa?

Bbixoo ceemnvix npodykmoe na ycmanosxkax ABT npednacaemcs nogviuwams 3a cuem ymsgceneHus

95%-Hou mouku svikunanusa ouzeivroz2o monausa ¢ 360 °C (mpebosanus I'OCT) 0o 365 °C. /lanee ¢ppaxyuonmsiii
cocmag obnezuaemcs 3a cuem UOPUPOBAHUS APOMAMULECKUX COCOUHEHUTI 8 MANCENON YaACTU OU3EbHO20 MONIUBA
npu euopoouucmre. Onvimusiil npode2 no0meepousl NPABUILHOCHb MeOPEeMU4ecKux pazpabomox.

KioueBble ci10Ba: copepKaHue CBETIIBIX B Ma3yTe, BBIXO/ CBETIIBIX, TIPEICIbHAS TeMIepaTypa QUiIbTPYEMOCTH,

aTMoc(epHO-BaKyyMHas TpyOUaTKa, THAPOOUNCTKA, JHU3EIbHOE TOTUTUBO, THAPHUPOBAHNUE.

N. V. Karpov', N. N. Vakhromov', E. V. Dutlov', M. A. Bubnov', L. V. Gudkevich’,

V. M. Kapustin®, E. A. Chernysheva’, D. V. Borisanov'.

ISlavneft-YANOS PJSC,

*National University of Oil and Gas «Gubkin University»

Zero Percent of Light Products in Mazut. Illusion or Reasonable Perspective?

Yield of light products on atmospheric vacuum piepstill units is suggested to increase by means of making more heavy
95% boiling point of diesel fuel from 360°C (GOST requirements) to 365°C. Then fraction composition is getting
lighter due to hydrogenating of aromatic compounds in heavy part of diesel fuel during hydrotreating. Test run
confirmed the correctness of theoretical insights.

Key words: content of light products in mazut, yield of light products, limit filtering temperature,

atmospheric vacuum pipestill, hyrotreating, diesel fuel, hydrogenating.

A. JI. Moposos', A. I0. E¢oaxywun’, B. H. Kowenee’, M. B. I'upyw’, E. A. Bypoé’
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MorozovAL1@yanos.slavneft.ru

OnbIT 3KCIIyaTalUM 0JIOKA 10 YIAJEHUI0 CEPOBOAOPOAA U3 Ma3yTa

Onucan onvlim pazpabomxu u IKCNLyamayuy YHUKaIbHOU YCMAaHO8KY YOaleHUs cepo8ooopood U3 Ma3yma 6 moxe

asoma. Ilpu paspabomie npoyecca peuieHvl He UMerowue aHai0208 3a0ayu.; onpedeneHd memnepamypa Havania



DPA3NONCEHUSL CEPHUCTBIX COCOUHEHULL, CO30AHA 1aO0PAMOPHAs YCMAHOBKA, NOOOOPAHbl KOHMAKMHbIe YCMPOUCmaa,
obecneuusarowue maccooomern npu pabouei sazkocmu sxcuoxocmu 80—200 cCm. IlpasunvHocms mexHuyecKux
peuteruti noomeepicoaem MHO20JeMHAS YCReuHas IKCIyamayus 00vekma.

KioueBbie c10Ba: Ma3yT, CEPOBOIOPO/I, a30T, BA3KOCTb.

A. L. Morozov!, A. Yu. Evdakushin’, V. N. Koshelev’, M. V. Giruts?, E. A. Burov’.

ISlavneft-YANOS PJSC,

National University of Oil and Gas «Gubkin University»

Operation Experience of Hydrogen Sulfide and Mazut Elimination Section

Here is described the development and operation experience of unique unit where hydrogen sulfide is removed from
mazut in nitrogen flow. During thus process development the following unparalleled tasks have been solved.: initial
temperature of sulfur compounds decomposition have been determined, the laboratory have been built, contact
devices have been selected, which ensure weight exchange at liquid operating viscosity 80-200 cSt. The correctness of
technical solutions is confirmed by many years of unit successful operation.

Key words: mazut, hydrogen sulfide, nitrogen, viscosity.
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[Monyyenne apKTHYECKOT0 TU3€JLHOI0 TOILIMBA C TEMIIePaTypoii MpuMeHeHus1 10 MuHYc 65°C

B I[TAO «CnaBHepT-AHOC»

Munucmepcmeom oboporwvl Poccutickot @edepayuu Obin pazpabomarn YHUKATLHBII CMAHOAPM 015l APKMUYECKO20
OU3eNbHO20 MONAUBA, KOMOPBIL NOOPA3YMEBAen OOCMUNICEHIE HUSKOMeMNepamypHbIX noKazamenel moniued
Hudce —65°C b6e3 ucnonv3oeanust npucadox. bnazodaps 6biCOKOU MEXHOIO2UMHOCIU NPOUZB00CMEa, 6 nepuoo ¢ 2017
no 2020 2. 6 [1A0 «Crasnepmo-AHOCY» 6 x00e psida onbimHuo-npomMbluLIeHHbIX npoOe20s Obliu HapabomaHbol
ONBIMHAS U ONLIMHO-NPOMBIULIEHHAS NAPMUSL APKMUYECKO20 OU3ETbHO20 MOnAuea 0 Munucmepcmea 060ponvl
Poccutickoti @edepayuu. Jlannoe monaueo nocmasieHo Ha npou3800Cmaeo.

KiroueBble cioBa: ApKTHKa, TU3eTbHOE TOIUIMBO, pa3/esibHas nepepadoTka MU3eIbHOTO TOIUINBA,

n3ozenapa@puHU3ANS, OTIBITHO-TIPOMBIIIIJICHHBIN POOeT, HU3KOTeMIIepaTypHbIe CBOICTBA.

N. V. Karpov', N. N. Vakhromov', E. V. Dutlov', M. A. Bubnov', L. V. Gudkevich', V. M. Kapustin®,
E. A. Chernyshevd’, E. A. Sharin’, E. V. Beresneva®, D. V. Borisanov'.

Slavneft-YANOS PJSC,

2National University of Oil and Gas «Gubkin University»,

3The 25™ State Scientific Research Institute of Chemmotology of the Russian Ministry of Defence



Production of Arctic Diesel Fuel with Application Temperature

up to minus 65°C at Slavneft-YANOS PJSC

Ministry of Defense of the Russian Federation has developed unique standard for arctic diesel fuel which assumes
achievement of low temperature indicators of fuel below minus 65°C without use of additives. Thanks to high
production technology during the period 2016—2020 Slavneft-YANOS PJSC during several test-industrial runs has
produced test and test-industrial consignments of arctic diesel fuel for Ministry of Defense of the Russian Federation.
This fuel is now put into production line.

Key words: arctic, diesel fuel, separate diesel fuel processing, isodewaxing, test-industrial run, low temperature

properties.

H. B. Kapnoe', H. H. Baxpomosé', 3. B. /[ymnos’, M. A. Byonoe’,
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Pa3paboTka TexHO10rUM M 0COOEHHOCTH NPOU3BOICTBA IIy00OKOOKUCIEHHOT 0

KpoBeabHOro ourtyma mapku BHK 115/15

B I[TAO «Cnasnedpmo-AHOC» pazpaboman u npousgooumcst 2nyO0KooKUcIeHublll Kposeavhviid oumym mapxu bHK
115/15, ne umerowuii anano2os 6 Poccuu. Omauuumensnoii ocobennocmoio kposenvrnoz2o oumyma bHK 115/15
Aeasiemcs e2o evicoxkas memnepamypa pasmacuenusi (110—119°C) npu coxpaunenuu xopouieti RiACMuyYHOCMU.
Unmepean enyounvt nponuxarus uenvt npu 25°C cocmasnsiem 10-25 0,1 mm. bumym socmpebosan y npoussooumeinei
COBPEMEHHBIX KPOBEIbHbIX Mamepuanos. Paccmompenst ocobennocmu mexHono2uu e2o npou3eo0cmed.

KiroueBble ¢10Ba: KPOBEJIBHBIC MAaTEPUAIbl, TTyOOKOOKHCICHHBIH OUTYM, ONITUMHU3AIUS TEXHOJIOTHH,

N. V. Karpov', N. N. Vakhromov', E. V. Dutlov', M. A. Bubnov', L. V. Gudkevich', A. A. Gureey’,

E. A. Burov’, D. V. Borisanov'.

ISlavneft-YANOS PJSC,

*National University of Oil and Gas «Gubkin University»,

Development of Technology and Production Features

of High Oxidized Roofing Bitumen of Grade BNK 115/15

Slavneft-YANOS PJSC has developed and produced high oxidized roofing bitumen of unparalleled in Russia grade
BNK 115/15. The distinctive characteristic of roofing bitumen BNK 115/15 is its high softening point (110-119°C)
while preserving good elasticity. Interval of needlge penetration depth at 25°C is 10-25 0.1 mm. Bitumen is demanded
at manufacturers of roofing materials. Its production technology features have been reviewed.

Key words: roofing materials, high oxidized bitumen, optimization of technology.
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Nitration of Petroleum Asphaltenes with Concentrated Nitric Acid

under Various Conditions

The regularities of the reaction of nitration of tar asphaltenes with concentrated nitric acid have been studied under
various quantitative, temperature and time conditions. According to IR spectroscopy data, nitration occurs to the
greatest rate when asphaltenes are exposed to a 50-fold excess of 64% nitric acid at a temperature of 60°C for 4
hours. Nitration process is accompanied by oxidation reactions, which result in the formation of nitrate, phenolic,
carbonyl, sulfoxide groups. The method of mass spectrometry determined a tendency towards a decrease in the
number-average and weight-average molecular weights of the nitration products in comparison with the initial
asphaltenes. The EPR method revealed a decrease in the content of stable free radicals and vanadyl complexes in the
products of the nitration reaction.

Key words: asphaltenes, nitration, nitroasphaltenes, spectral coefficients, molecular weight, stable free radicals,
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New Intelligent Model of Cuttings Logging Based on Grey Clustering

With the deepening of exploration and development, the lithology of the drilling strata becomes more complex. Using
the digital technology for processing the data obtained by the cuttings logging helps to provide accurate lithological
data and evaluate clamping of the formation interface. However, the existing logging digitization technology relies on
element logging and is restricted by the large error of the cuttings logging instrument, the disunity of multi-source
data, and the poor pertinence of data. In this paper, we propose an intelligent identification model of the cuttings
logging based on grey clustering analysis. First, the grey prediction method is used for processing the in-depth
instrument data, and then the extended Kalman filter is used to standardize and unify the multi-instrument data.
Finally, the identification model based on the grey clustering method is applied to identify the cuttings. The results of
the simulation analysis and field application show that the identification model proposed in this paper can accurately
identify the rock strata. Compared with the traditional methods, the accuracy of the proposed has been greatly
improved. The field applications show that the model provides important theoretical support for the development of
rock-cutting digital technology.

Keywords: cuttings logging; unified standardization of multi-source data; extended Kalman filter; grey clustering
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Fracture Network Simulation and Mechanical Characteristics Analysis of Glutenite

Hydraulic fracturing technology has become an effective technical method of developing tight oil reservoirs, such as
an oilfield in Mahu, China. However, numerical simulation of the actual fracture seam network remains problematic.
In this paper, we have simulated hydraulic fractures in the Urho Group of the Mahu target layer and analyzed the
characterization of the rock mechanics parameters. The results show that Young's modulus of the Wuerhe domain
ranges between 18 and 58.5 GPa, with an average of 32.4 Gpa, the Poisson's ratio is between 0.21 and 0.38, with an
average of 0.31, the brittleness index is between 21.0 and 89.0, with an average of 44.3, and the hydraulic fracturing
can form a multi-branch crack modification. The designed direction of horizontal wells in the area is north-south, and
the horizontal stress difference is between 4.2 and 9.8 MPa, which facilitates easy fracturing of the reservoir and
reforming of a complex seam network. Simulation of the artificial seam network helps to optimize the reasonable
parameters of fracturing and the development parameters of horizontal wells in the Mahu 1 well area.

Keywords: sewing mesh simulation, brittleness, hydraulic fracturing, numerical analysis.
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Influence of Sensitive Parameters on Pressure Wave Velocity of Gas Drilling Fluid

In this paper, the authors have simulated pressure wave propagation in a closed system, considering the virtual mass
force on the interphase border, the viscous shear force, the slippage velocity, and the narrow drag conditions. Based
on the gas-liquid momentum conservation and mass conservation principles, the two-fluid model is established. To
solve the model, considering the small disturbance principle and ignoring the second-order items, the basic equations
are converted into vector form, and the final equation of velocity is obtained. The model is solved by the software
program. The results show that with increase in porosity and decrease in the system pressure, temperature, and
density of the liquid phase, the pressure wave propagation velocity decreases. With decrease in the low-frequency
angular frequency, the slip velocity, and other factors that can slow down the gas-liquid exchange rate, the pressure
wave velocity also decreases. With increase in the incompressibility of the gas-drilling fluid system and decrease in
the interphase exchange time, the pressure wave propagation velocity increases. When the pressure wave frequency is
low, the wave velocity is restricted mainly by the mechanical characteristics of the phase and the mechanism of
thermodynamic balance.

Keywords: virtual mass force; void fraction; pressure wave velocity; two-phase system; angular frequency.
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Research on Development Effect Standard of Polymer Flooding Well Group Based on EnKF Method

Due to the different sedimentary environment, development and oil generation conditions of the target reservoirs of
polymer flooding, the reservoir physical parameters of polymer flooding blocks are quite different, there is a large
difference in the extent of enhanced oil recovery between different polymer flooding well groups, and it is difficult to
track development and adjust evaluation. In order to formulate adjustment standards for polymer flooding phases, it is
necessary to formulate phase recovery rate standard curves for different types of polymer flooding well groups. This
paper analyzes the dynamic and static data of the polymer flooding block to determine the sensitivity of each factor
that affects the well group classification, and establishes the well group classification method using the gray
correlation method and mathematical statistical analysis method; on this basis, the EnKF method is used to invert
different well groups. Through the combination of EnKF method and polymer flooding numerical simulation
technology, the physical parameters of flooding and the relative permeability curve are used to predict the
development effect of different types of polymer flooding well groups, and the development effect standards of
different types of polymer flooding well groups are given.

Key Words: Classification method of well group, Grey correlation method, EnKF, Enhanced oil recovery effect
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A New Method for Calculating the Characteristic Shape of the Water Ridge under Horizontal Production Wells in
Marine Sandstone Heavy Oil Reservoirs with Bottom Water

The static and dynamic characteristics of a marine sandstone bottom water heavy oil reservoir are low structural
amplitude, thin thickness, strong bottom water energy, high water cut rise speed, great differences in the water cut
change law of wells, etc. It is difficult to accurately describe the sweep range and ridge shape of high water cut
production wells, and further evaluate the distribution of the remaining oil and the feasibility of the adjustment wells.
In this paper, the dynamic characteristics of the water ridge of horizontal production wells in marine sandstone
bottom water heavy oil reservoirs are studied. Firstly, through physical simulation experiments, the overall
morphological characteristics of the water ridge after the rise of bottom water and the changes after the influence of
an interlayer when horizontal production wells and natural water driving are applied are discussed. Secondly, a new
method for calculating the characteristic shape of the water ridge in the heavy oil reservoir with bottom water is

derived. Use of this new method enables quick and accurate calculation of the three-dimensional shape of a water



ridge under horizontal production wells in reservoirs with or without interlayers. This new method also facilitates the
ability to quantitatively obtain the water ridge sweep range of production wells in different high water cut periods,
and further appraise the remaining oil distribution range and reserves, which provides important technical support
for development adjustment and potential tapping of this kind of heavy oil reservoir with bottom water.

Keywords: heavy oil reservoir with bottom water, water ridge, interlayer, sweep radius, residual oil.
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Simulation of Filtration Fields with Different Completion Methods

in Carbonate Gas Reservoirs

The Longwangmiao Fm gas reservoirs in the Moxi tectonic structure in Sichuan basin are featured by deep buried,
high temperature, high pressure, huge thickness, high acidic gas and high production rate. The perforating and slotted
liner completion are usually applied to this area, and the filtration models of reservoir near wellbore were established
by finite element method, on the basis of model hypothesis. The reservoir filtration fields of pressure and flow velocity
were analyzed, and the influence of skin by perforation on filtration fields was also debated. The simulation model
results showed that the pressure cone of depression were presented under the two completions, which means from the
pressure of supply boundary to wellbore pressure, and the pressure cone of depression under the perforation was
more noticeable than that of slotted liner. The gas flow velocity of the perforation hole is higher than that of slotted
liner opening. The two gas wells with different completions were exampled, which had the homologous physical
property. Through stimulated by the same acidizing technique, the testing production of gas well with perforation is
higher than that of the gas well with slotted liner completion, which was accordant with the simulation model results.
The filtration models of near wellbore established by finite element method were helpful to the selection of completion
type, which could provide the theory criterion.

Key words: Sichuan Basin, Longwangmiao zone reservoir, completion method, finite element method, filtration field,
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Experimental Research on Cyclone Air Flotation Separator in Wastewater Containing Polymer

1t is difficult to separate oil and water from the produced liquid in polymer injection oilfield. According to the water
quality characteristics of the polymer-containing sewage, an improved cyclone air flotation separation device was
designed and tested in an oilfield treatment station to investigate the sewage treatment volume and return flow. The
effect of ratio, split ratio and bubble size on the air floatation cyclone was studied. The results showed that under the
conditions that the sewage treatment volume of polymer-containing sewage was 7 m*>-h™’, the reflux ratio and the split
ratio were 20% and 11%, respectively, and the bubble size was large, the oil content of the sewage after treatment
decreased from 500.6 m>-h™ to 45.75 m’-h”!, and the suspended solids content dropped from 601.7 m>-h™" to 206.1
m’-h. Finally, outlets could fit the requirements for entering the filtration process.
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Identification of Natural Gas Components by Using Support Vector Machine Model

Gas component identification is of great significance in natural gas measurement which determines natural gas flow.
In thermal measurement of natural gas, accurate acquisition of its components is important. The thermal
measurement principle is the hot point of current research and development trend of natural gas measurement
technology. Therefore, a method based on principal component analysis is proposed in this study. Data dimensionality
reduction and pre-classification were carried out effectively to eliminate the partial correlation between samples by
analyzing the physical parameters of the target natural gas and retaining the most information of the data. New
samples are used as the input of support vector machine to reduce the input of the network and ensure the recognition
efficiency. The method can accurately classify the existing types of natural gas and provide reliable data for thermal
metering of natural gas.

Keywords: Natural Gas Components; SVM Model; Principal Component Analysis; Thermal Metering
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A Research on Influencing Factors of Weak Alkali Surfactant Polymer Flooding System
After 43 years of water drive development, DG oilfield is in the stage of high recovery and ultra-high water cut. At
present, enhanced oil recovery (EOR) by water flooding is small, and the foundation of stable production in DG



oilfield is weak. To explore a new EOR mode, pilot tests from water flooding to weak alkali ASP
(alkali/surfactant/polymer) flooding were conducted, and formulation systems of weak alkali ASP flooding were
developed through laboratory experiments. The objective is to maintain the stability of the system under reservoir
conditions. In this paper, we focus on the influencing factors such as sodium and potassium ions, calcium and
magnesium ions, water quality, and shear action on a self-made weak base ASP system. The results show that: (1) The
interfacial tension of self-made weak base ASP system can reach an ultra-low level of below 107 mN/m at different
ion concentrations and at three different kinds of water quality, and the influence of sodium and magnesium ions on
the system is slightly higher than that of potassium and calcium ions, respectively. (2) With cost consideration, it is
recommended that self-made weak base ASP system should be diluted with clean water, and the calcium and
magnesium ions should be removed before preparation. (3) Pore throat of 95x107 um’ permeability has little effect
on the molecular weight and viscosity of the system after shearing.

Keywords: Ultra-high water cut, Weak ASP flooding, Enhanced oil recovery, Influencing factors.



	Содержание
	Содержание 100

