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B. JI. 3ybapega, A. X. O300esa
PI'Y nedtn u raza (HUY) umenu U. M. ['yOkuna

Oco0eHHOCTH IKOHOMIYECKOT OIleHKH MPUMEHEHHUs MOMYTHOT0 He()TAHOT0 ra3a

14 Texnosioruu GTL

Ymunusayua nonymuoeco nepmanozo easa (IIHI') npedcmagnsem 3nauumenvHulii unmepec u A618emcst 0OHUM U3
NPUOPUMEMHBIX HANPABNeHUl pa3sumus Heghme2aso6ot ompacau. Ilpu smom ooHospemenno pewiaemces npooiema
9IKON02UHECKOU DE30NACHOCMU NPOYeccos 000bIYU Yene8000poOHbIX 2a306. Cocucanue He(hmsaHo20 2aza Ha
MECMOPOHCOEHUAX 8 (PAKENbHBIX YCINAHOBKAX He2aMUBHO 8030eliCmeyem Ha IKOCUCHEMY, d MAKHce NPUBOOUN K
9KOHOMUYecKum nomepam. Ha cnuodicenue sxonocuteckux u IKOHOMUYECKUX nomeps npu 000bive NONYymHO20
HeghmsAHO20 2a3a HANPABIEHbI CREYUATbHbBIE NPOEKMbL, Peanu3yemvle KPYNHbIMU He(hme2a308biMu KOMAanuamu. B
cmamve paccmMompeHvl MexaHusMbl IKOHOMUUECKOU U IKOJI02UYECKOU OYeHKU OCHOBHBIX COBPEMEHHBIX HANPaBGLeHUl
ucnov308anusa Hegpmanoeo easza. llpedcmasnensvt meponpusmus, NO360A0UUE YHECTb 0COOEHHOCMU XUMUYECKO20
cocmasa NONYmMHo20 HehmAHO20 2aza npu evibope cnocoba e2o ymuausayuu. /na peuenus 0auHou npooiemsl
npumener KOMNJIEKCHbIU NOOX00 K OYeHKe U OnpedeneHuio dQHeKmusHbIX Memo008 NONe3H020 UCNONb308AHU
RONYMHO20 He(PMAHO20 2a3a U NOJYHUEeHUI) NPOOYKYUU C 8bICOKOU 000ABIEHHOL CIOUMOCbIO.

KiroueBble c10Ba: MOMYTHBIA HEPTSIHOM ra3, MOJe3HOE UCTIOIb30BaHue, TexHoaorus GTL, ra3oBbie ABUraTely,

sHeprocoOepeReHne, mepepadoTka ra3a, KUIKHE yTISBOIOPOIbL.

V. D. Zubareva, A. Kh. Ozdoeva.

Gubkin Russian State Oil and Gas University

Features of Economic Assessment of Application

of Associated Oil Gas for GTL Technology

Associated petroleum gas utilization is of considerable interest and is one of the priority directions of development of
the oil and gas industry. At the same time, the problem of environmental safety of hydrocarbon gas extraction
processes is being solved. Combustion of oil gas at flare installations negatively affects the ecosystem and also leads
to economic losses. Special projects implemented by large oil and gas companies are aimed at reducing
environmental and economic losses in the extraction of associated petroleum gas. This article discusses the
mechanisms of economic and environmental assessment of the main modern trends in the use of petroleum gas. The
measures are presented that allow to take into account the peculiarities of the chemical composition of associated
petroleum gas when choosing the method of its utilization. To solve this problem, an integrated approach has been
applied to the assessment and determination of effective methods for the beneficial use of associated petroleum gas
and the production of products with high added value.

Key words: associated petroleum gas, beneficial use, GTL technology, gas engines, energy saving,

gas processing, liquid hydrocarbons.

M. C. Bnackun?, A. B. I'puzopenxo®, M. C. Komenes', /. C. Konuywvin', K. M. Mazypoea®, E. B. Heanos*
PT'Y nedtn m raza (HUY) umenn U. M. I'yOkuna,

206 beIMHEHHEBII MHCTUTYT BBICOKHX TeMmepaTyp Poccuiickoii akaqeMun Hayk,



vlaskin@inbox.ru

HccnenoBanne coctaBa U CBOMCTB NPOAYKTOB THAPOTEPMAIBLHOIO CXKUKEHUsI DUOMacChl MUKPOBOIOPOCJIeii
IIpogedenvt uccnedosanus npoyecca euOPOMEPMAILHOLO CHCUNCEHUSL OUOMACCHL MUKPOBOOOPOCIEl NPU PA3TUHHOU
memnepamype, npoOyKmbvl NPOAHANUSUPOSAHBL MEMOOAMU MEPMOSPASUMEMPUL, INEMEHMHO20 AHANU3A U 2A30801
xpomamo-macc-cnekmpomempuu. Coenanvt 661600blL 0 GIUAHUY MEMNEPAMYPbL HA 8bIXOO0 U COCMAB NPOOYKIMOB.
Onpedeneno konruuecmsennoe co0epIucanue MadcopHbiX KOMHOHEHMO8 DeH3UHO801 PpaKyuu noryyaemou ouorneghmu.
OcHoGHbIMU KOMNOHEHMamMu 6eH3UHOBOU QPaKYULU ABNAIOMCA APOMAMUTECKUE Y21e6000PO0bl, ANIKAHbL U
YUKTIOANKAHBL. B sHauumenvhvlx Konuuecmeax 6 npooyKkmax euopomepManbHol nepepabomru co0epiucames maroice
@enonvl, opeanuueckue cyrb@duovl u azomcooepicawue OpeanuiecKue coeOunerus, 3mo 0enaem Hego3MONCHbIM
npsAMOe UCNONIb308AHUE NOTYUAEMBIX NPOOYKMOE 8 KA4eCmae MOonIUGHbIX KOMHOHEHMOE.

KiroueBsle ciioBa: OnoHeTh, THAPOTEPMAITEHOE CXKIDKEHHE, MOKPBIH MUPOITN3, OnoMacca MUKPOBOIOPOCIIEH.

M. S. Vlaskin'?, A. V. Grigorenko?, M. S. Kotelev?, D. S. Kopicin!, K. M. Mazurova?, E. V. lvanov?

'Gubkin Russian State University of Oil and Gas

2Joint Institute for High Temperatures of the Russian Academy of Sciences

Study of Composition and Properties of the Microalgae Biomass

Hydrothermal Liquefaction Products

Studies of the hydrothermal liquefaction of microalgae biomass at different temperatures were carried out. The
products were analyzed by TGA, elemental analysis and GC-MS. The effect of temperature on the yield and
composition of products was studied. The quantitative content of the major components of the gasoline fraction of the
produced bio-oil was determined. The main components of the gasoline fraction are aromatic hydrocarbons, alkanes
and cycloalkanes. Phenols, organic sulfides and nitrogen-containing organic compounds are also found in
hydrothermal processing products in significant quantities. This makes it impossible to direct use of obtained products
as fuel components.

Key words: bio-oil, hydrothermal liquefaction, wet pyrolysis, microalgae biomass.

0. K. Kum, JI. /. Bonkosa, H. A. 3axkapuna, A. P. bpoockuii

WNuctuTyT TOrumBa, kaTanusa u snekrpoxumuu uM. J{. B. Cokonsckoro, r. Anmatsl, Kazaxcran

kimolya82@mail.ru

HeonuTcoaep:xanye u 6ecue0TUTHbIE KATATU3ATOPHI HA 0CHOBE MOAN(HIMPOBAHHBIX KeJIe30M KA0JIHHUTOB B
KPeKHHIe BAKYYMHOI'O ra30iijis

Ilpugedenvl danHble N0 AKMUBHOCMU DeCYeoTUMHBIX U Yeoaumcooeparcawux kamaiuzamopog HCeY

Ha ocnose H-chopm kaonunumoe kazaxcmanckux Mecmopoxcoenuti, MOOUDUYUPOBAHHBIX HCETle30M, 8 KPeKUHae
8aKyymMHo2o 2azotisn. Onpedenenvl PUIUKO-XUMUYECKUE CEOUCMBA KAMAIUIANOPOE. Y CIMAHOBNIEHO, YMO OCHOBHbIM
NPOOYKIMOM KPeKUH2a aAKYYMHO20 2A30U18 HA DeCcyeorumusbix Moouguyuposarnvlx sxcenezom H-xaonunumax
ABAAEMCSL NeSKULL 2A301L1Tb, 8bIX00 Komopozo cocmasisem 65,3 -67,3%. Beedenue yeonuma npusooum K yeeauieHuro
svixo0a benzuna 0o 22% npu docmamouno evicokoli (00 90,3%) konsepcuu coipuvs.

KaroueBble cjioBa: KaTATUTUUECKUHA KPEKUHT, BAKYYMHBIN ra30iIb, KAOJTUHUT, OCH3UH, JIETKUH Ta30MTb.



0. K. Kim, L. D. Volkova, N. A. Zakarina, A. R. Brodsky.

Institute of Fuel, Organic Catalysis and Electrochemistry after D.V. Sokolsky

Zeolite Containing and Zeolit Free Catalysts Based

on Kaolinites Modified by Iron in the Cracking of Vacuum Gas Oil

The data on the activity of zeolite free and HCeY-zeolite-containing catalysts based on H-forms of iron-modified
kaolinites of Kazakhstan deposits in the cracking of vacuum gasoil are presented. The physicochemical properties of
the catalysts were determined by the methods of BET, TPD ammonia, electron probe analysis and Méssbauer
spectroscopy. It was found that the main product of the cracking of vacuum gasoil on the zeolitic iron-activated
H-kaolinites is light gasoil. The yield of light gasoil is 65.3-67.3%. The introduction of zeolite leads to the increasing
of the gasoline yield up to 22% at a sufficiently hight (up to 90.3%) conversion of raw materials.

Key words: catalytic cracking, vacuum gas oil, kaolinite, gasoline, light gasoil.

A. B. Ocosckuii*?, A. K. I'abbacoea?, B. O. Kowesoit?, P. 3. bonoywesckuii*?, A. H. I'yceea®, I1. A. Huxynvuiun*
'AO «BHUU HII», Mocksa

2PT'Y nedru v raza (HUY) umenu U. M. I'yOkuna

iusovskiiav@vniinp.ru

NiMo/WO4?/ZrOz-ueoinTcoaepKamuii KATaau3aTop rHAPOAeAPOMATH3AIMH IS Iy e HHs]
IKCIITYATAIMOHHBIX H DKOJIOTHYECKUX XaPAKTEPUCTUK IN3€JTHHOTO TOIJIHBA

C ucnonv3zosanuem cunmesupoeaHHbix 6onbppamuposanio2o ouoxcuoa yupkonus WOs>1ZrOz u nuxens-
MOAUOOEHOB020 KOMNIIEKCA NPUSOMOBILEH YEOTUMCOOePIHCAUUT KAMATUZAMOP 0eapoMamu3ayuu OU3eibH020
monauga. Kamanuzamop ucnvimuléanu 8 npoyecce 0eapomamusayuu OU3enbHo20 MOoniuea npu 0agieHuu
4,5 MIla, o6vemnoii ckopocmu nodauu coipvs 1,5 4%, 06vemnom coommowenuu 6000pod/coipve 1000 um®/m?

6 unmepsane sHaverutl memnepamypst 270-330°C. Ilpu memnepamype 290°C Ovlia 0ocmueHyma MakcumaibHas
KOHBEpCUsl NOTUYUKIUYECKUX APOMAMUYECKUX Y2Ne8000p0008 78,8% u MakcumaibHoe nosvluleHue YyemaHnoso2o
yucaa. Taxoce HAOMO0ANOCH CHUICEHIE MEMNEPATNYPbL NOMYMHEHUsL U 3ACMbIEAHUsL OU3ETbHO20 MONAUEA HA 23—
25°C 3a cuem peaxyuii kpexunea npu 310-330°C u bonvwoil donu peaxyuii uzomepuzayuu npu 290°C, umo
nOOMEEPAHCOAemcst 8bIXO00OM yenesoll ousenvhou gparxyuu — 69,8-72,9 u 89,2% mac. coomeemcmesenHo.
KioueBblie c/10Ba: THIPOJIcapOMATH3AIINS, THIPUPOBAHKE, CEJICKTUBHOE PACKPHITHE HADTECHOBOTO KOJIBIIA,

neosut USY, nieonut Beta, HUKEIEMOJIMOICHOBBIN KaTaJIN3aTop, N3EIbHOE TOIUIHBO.

A. V. Yusovskiil? A. K. Gabbasova?, V. O. Koshevoy?, R. E. Boldushevskiil?, A. 1. Guseval, P. A. Nikulshin?.

L All-Russia Research Institute of Oil Refining JSC, Moscow

2Gubkin Russian State University of Qil and Gas

NiMo/WQO4%*/ZrO2-Zeolite-Containing Hydrodearomatization Catalyst

for Improvement of Performance and Ecological Characteristics of Diesel Fuel

Using a synthesized tungstated zirconia WO42/ZrO: nd a nickel-molybdenum complex, a zeolite-containing catalyst
for diesel dearomatization was prepared. The catalyst was tested in diesel hydrodearomatization at a pressure of 4.5
MPa, the liquid hour space velocity of 1.5 h™*, hydrogen to feed volume relation of 1000 nm3/m? in the reaction

temperature range of 270-330°C. At a temperature of 290°C, a maximum conversion of polycyclic aromatic



hydrocarbons of 78.8 % and a maximum increase in the cetane number were achieved. Decrease in cloud point and
pour point of diesel by 23-25°C was also observed: due to cracking reactions at 310-330 °C and a large proportion
of isomerization reactions at 290 °C, as proved by the yield of the target diesel fraction — 69.8-72.9 wt % and 89.2 wt
% respectively.

Key words: hydrodearomatization, hydrogenation, selective naphthene ring opening, zeolite USY, zeolite Beta,

nickel-molybdic catalyst, diesel fuel.

A. A. I'ypees', II. M. Trokununa', E. H. Cumuyx?, Hzyen Txu Txano Hen', /1. H. Osepun’

PT'Y uedru u raza (HUY) umenu U. M. I'y6kuna,

2HOLI aBToM0OMIBHBIX gopor PYT (MUUT),

3000 «VIHHOBAIMOHHBIH TEXHUYECKHI LIEHTP»

a.gureev@mail.ru

Pa3pa0oTka BocCTAHABIMBAIOLIUX Pe3HHOCOAEPKAIIMX 100aBOK

AJIS1 COCTAPEHHOT0 TOPOKHOI0 OUTYMa

Paacmompenvi cospemennvle npedcmasienus 0 npoyecce cmapenus OOPOHCHBIX GAHCYWUX U NPUHYUNAX
B0CCMAHOBNEHUS UX CB0LICME U cmpYKmYypbl. [Ipednodicena mexHono2us npou3e00cmsea CmaHOapmMHbIX
B80CCMAHOBIEHHBIX OOPONCHBIX BANCYUUX (OUMYMO8 U NOIUMEPHO-OUMYMHBIX MANEPUAITLOB8) C UCTOIb308AHUEM
0e8YIKAHU3AMA Pe3UHOBOU KPOUIKU, NOTYYEHHOU 8 npoyecce OpodaeHUs OmpadoOmanHblX A8MoNnoKpblulex,
INEMEHMHOU Cepbl, HePMAHBIX OUCNEPSUPYIOUUX A2eHMOo8 (acharbmuma npoyecca deac@arbmusayuu 2yOpoHo8

U MANCEN020 2a30UNsL KAMATUMULECKO20 KPEKUHeA) U NOIUMEPA — MePMOINACHONIACIA.

Hannaa mexnonoeus obecneuugaem K6arupuyuposaHHoe UcnoIb308anue 1emMeHmHoll cepbl, ac@anbmuma —
omxooa npoyecca deacgharbmuzayuu 2yOpoHo8, U NPAMOL2OHHO20 2YOPOHA, U30bLIMOYHO20 HA MHO2UX NPEONPUAMUAX
Hegpmenepepabomxu. IIpoananruzuposanvl GusuUKO-XuMuecKue c80UCMEa 60CCMAHOBNIEHHBIX OOPOICHBIX BAIACYUUX
Ha coomeemcmeue ux mpedo8aHUAM POCCUTICKUX U AMEPUKAHCKUX CIAHOAPMO8.

KiroueBrble ci10Ba: COCTapeHHBINH OUTYM, BOCCTaHABJIMBAIOILAs 100aBKa, PE3MHOBAsI KPOLIKa

U3 OTPaOOTaHHBIX aBTOMOKPHIIIEK, JOPOKHBIE BSDKYILUE, TEPMOAIIACTOILIACT, ac(aIbTHT,

ra3oisib KaTAIUTUYECKOTO KPEKUHTa, JIEMEHTHAs cepa, TYIpoH, cuctema Cymepriens.

A. A. Gureev?, P. M. Tyukilina®, E. N. Simchuk?, Nguyen Thi Thanh Yen®, D. 1. Overin®.

1Gubkin Russian State University of Oil and Gas

2REC of highways RUT (MIIT)

3LLC «Innovative technology centers»

Development of Restoring Rubber-Containing Additives

for Old Road Bitumen

Modern ideas about the aging process of road binders and the principles of restoring their properties and structure
are given. The technology of production of standard restored road binders (bitumen and polymer-bituminous
materials) using devulcanizate rubber crumb (RK) obtained in the process of crushing waste tires, elemental sulfur,
oil dispersing agents (asphaltite process of deasphalting tar and heavy gas oil catalytic cracking) and polymer -

thermoplastic elastomer. In addition, this technology provides the skillful use of elemental sulfur, asphaltite — waste



process deasphalting tars, and naphtha tar, surplus for many refiners. In the carried out work physical and chemical
properties of the restored road binders on compliance to their requirements of the Russian and American standards
were analyzed.

Key words: aged bitumen, reducing additive, rubber crumb from spent tires, road binders, polymer-thermoplastic

elastomer, asphalt, catalytic cracking gas oil, elemental sulfur, tar, Superpave system.

9. A. Anexcanoposa’, K. T. Xaoucosa?, X. X. Axmaooea?, JI. III. Maxmyooea®, A. C. Abybaxaposa®
!Ky6anckuii rocyapcTBeHHbIN arpapHbiii yausepeutet uM. U. T. TpyOununa,

['pO3HEHCKHIi TOCYIaPCTBEHHBINH HEQTSIHON TEXHUYECKUI YHUBEPCUTET UM. akaa. M. . MUILIMOHIIMKOBA
alex2a@yandex.ru

CTpyKTypHO-MeXaHHY€eCKHe CBOIICTBA MOJHMMEPHO-NApa@UHOBBIX KOMIO3HIIUA

Hccneoosanwt deghopmayuonno-npouHocmuole (NPOYHOCMb U NAACMUYHOCTb) U Oulamomempuieckue (KOHMmpaxKyus
unu 06veMHas ycaoka) ceoucmea OUHAPHBIX KOMROZUYUL nuweeo2o napaguna I1-1 ¢ nonumepamu: noIUdIMuIeH
HU3KO020 0AGNeHUsl, NOTUIMULEHO8bIE 6OCKU, AMAKMUYECKUL NOAUNPONUIEH U CONOIUMEPDL IMUNEHA C
sununayemamom. Ilocmpoenwvl epaguueckue 3a6UcUMOCmuU CMPYKMYPHO-MEXAHUYECKUX CEOTICTNE NOIUMEPHO-
napagpuHoBbIx KOMNO3UYULL OM COCABA. Y CMAHOBIEHbL CPAGHUMENbHBIE 3A8UCUMOCTIU INUX CBOUCME OM
cooepaicanus MOOUPUYUPYIOue20 KOMROHEHMA 8 KoMnosuyusix ¢ napaghurnom I1-1.

KioueBble ciioBa: moimmepsl, HeQTIHOH napaduH, KOMIIO3UIMOHHBIE CMECH,

ITPOYHOCTD, IITACTUYIHOCTD, o0beMHas ycaaka.

E. A. Aleksandroval, Zh. T. Khadisova?, Kh. Kh. Ahmadova?, L. Sh. Mahmudova?, A. S. AbubakarovaZ.

Kuban State Agrarian University,

Grozny State Oil Technical University named after M. D. Millionshtchikov

Structural and Mechanical Properties of Paraffin Wax Composites

The deformation-strength (strength and plasticity) and dilatometric (contraction or volume shrinkage) properties
of binary compositions of food paraffin P-1 with polymers (low-pressure polyethylene, polyethylene waxes, atactic
polypropylene and ethylene copolymers with vinyl acetate are investigated. Graphic dependences of structural and
mechanical properties of polymer-paraffin compositions on the composition are constructed. Comparative
dependences of these properties on the content of the modifying component in compositions with paraffin P-1 are
established.

Key words: polymers, oil paraffin, composite, composition, strength, plasticity, volume shrinkage.

B. H. Buzoopoeuu , JI. I. Knaszesa', JI. E. Ilvizanxoea*?, B. B. Ocmpuxos', A. H. Ilempauies*
'Bcepoccuiicknii HayuHO-HCCIEN0BATEILCKHIA HHCTUTYT UCHIONIB30BAHUS TEXHUKH

1 HeTETIPOIYKTOB B CEIbCKOM XO35HCTBE,

2Tam6OBCKMIi rocyJapcTBeHHBIN yHuBepeuteT uM. I. P. JlepsxaBuHa

viitinlab8@bk.ru

HccaenoBanue cBOCTB He(l)THHLIX H CMHTETHYECCKHUX Mace/l KaAK OCHOBBI IPOTUBOKOPPO3UOHHBIX MaTepHUaAJI0B



Onpeodenenvl c60licmMBa HeQhPMAHBIX U CURMEMUYECKUX Macel OJis UX UCHOIb30BAHUS 8 KAYeCH e OCHOBbL
NPOMUBOKOPPOIUOHHBIX MAMEPUATLO8. Y CIMAHOBNIEHO, YMO 853KOCHHO-MEeMNEPAMYPHbLE XAPAKMEPUCMUKU
ONpeOenston MexHON0SUUHOCIb HAHeCeHUs MACAAHbIX nokpuimutl. [lonyuensl ypasHenus peepeccuu, no360souue
paccuumams moawuHy GopmMupyiowencs 3auumuo niexHKu Kax Qyuxyuio gasxocmu macaa. Ilo pesynemamam
OYEHKU CMAYUBAEMOCIU ONPEOELeHO, YO NOBEPXHOCb MACLA UOPOPUIbHA. Yemanoseneno, ymo macisauvie NieHKu
npouuyaemvl 051 600bl, CIMUMYAAMOPOS U UHSUOUMOPOE Koppo3ul. TIokazano, umo nienHKu ucciedyemvix macen
MOPMO3aMm aHOOHOEe PACMBOPEHUE CINANU U HECKONILKO YCKOPAIOM KATMOOHOE 860CCMAHOGNEHUE KUCIOPOOd.
Ycemanosneno, umo npu 6sedenuu anmukoppo3uOHHLIX NPUcadoxk Imynveut unu Mobuun-3 6 Konyenmpayuu He meHee
15% mac. npupoda MacasHol OCHOBbL HE3HAYUMENLHO GAULEM HA 3AUWUNHYIO dDDEKMUBHOCTTb.

KiroueBsble ci1ioBa: HeTsIHBIE Macia, CHHTETUIECKIE Maciia, KOppPO3us, 3aluTHas dQPEeKTHUBHOCTS.

V. I. Vigdorovich , L. G. Knyazeva, L. E. Tsygankova, V. V. Ostrikov, 4. |. Petrashev.

Research of Properties of Petroleum and Synthetic Oils

as Bases of Anti-Corrosion Materials

The properties of petroleum and synthetic oils for their use as a basis for anti-corrosion materials are determined. It
is established that the viscosity-temperature characteristics determine the manufacturability of the application of oil
coatings. The regression equations, allowing to calculate the thickness of the emerging protective film as a function of
oil viscosity, are obtained.

It was determined that the surface of the oil is hydrophilic based on the results of wettability assessment. It is
established that oil films are permeable to water, stimulants and corrosion inhibitors. It was shown that the films of
the studied oils inhibit the anodic dissolution of the steel and somewhat accelerate the cathodic reduction of oxygen. It
is established that with the introduction

of anti-corrosion additives Emulgin or Mobiin-3 in a concentration of at least 15 wt.%. The nature of the oil base
slightly

affects the protective efficacy.

Key words: oils, petroleum, synthetic, inhibited, corrosion, protective effectiveness.
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Ocobennocmu memooos 000biuU 6513K0U Hephmu N002a308bIX OMOPOUEK CEHOMAHCKO20 2OPUZOHMA
DKcnepumeHmanbHo Uccied08anbl Memoobl 000bIUU 8A3KOU Hedhmu NO02A306bIX OMOPOUEK CEHOMAHCKO20 20PU3OHMA
(nnacmet 1IK). Ilokazano, umo nap cnocodcmeyem HaOyXanur u OUCREPSUPOBAHUIO 2IUHUCBIX KOMNOHEHMO8
nopoobl, M. e. mepmMuyecKue Memoovl He MO2ym 0bimMb PeKOMeHO08a bl 05l npumeHnenus. Hccnedosano enustue
Hedmu Ha ceolicmea nopoouvl naacmos I1K u nokazano, 4mo npoHUYaemMocmys, CMA4u8aemMocmy U cnmeneHtsb
8bIMECHEHUs Hepmu MUHEPATUZ0BAHHOU 000U 3ABUCAN OM HEGMEHACLIYEHHOCU U NePex00 Nopoobl

om 2uopoguabHocmu K 2u0poGooHOCmuU npoucxooum npu negpmenacviugennocmu 6onee 75%. Lllenounoe 3asoouenue

U UCNONb306AHUE HEUOHOCEHHBIX NOBEPXHOCMHKO-AKMUBHbLX B6EULECNE HE 34)(17€Kmu6Hbl 0151 NOBBIUUEHUSL



Hegpmeomoayu nnacmos I1K. /[na esimecrenus nepmu pekomeHOyemcs npuUMeHsms 800024308V10 CMECh
UU NOCIe008AMENbHYIO 3aKAUKy pacmeopumens u 600bl (uiu BI'C).

KioueBrble ciioBa: Bs3Kasg HeTh, CCHOMAaHCKHI TOPU3O0HT, Nap, TOBBILICHUE HEPTECOTIAYUH.
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Features Viscous Oil Production Methods

from Oil Leg Reservoir of the Cenomanian Horizon

The methods of extracting viscous oil from oil leg reservoir of the Cenomanian horizon are experimentally
investigated (PK layers). It was found that steam contributes to the swelling and dispersion of clay components of the
rock, i.e. thermal methods cannot be recommended for use. The effect of oil on the rock properties of PK layers was
investigated. It was shown that permeability, wettability and degree of oil displacement by saline water depend on oil
saturation and the rock transition from hydrophilicity to hydrophobicity occurs at oil saturation more than 75%.
Alkaline flooding and the use of non-ionic surfactants are not effective for enhancing the recovery of PK layers. To
displace oil, it is recommended to apply a water-gas mixture or sequential injection of solvent and water.

Key words: viscous oil, oil production methods, nonionic surfactants, PK layers, water-gas mixture.
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Bruanue muna modenu negpmu npu evimecnenuuy 1e2koll Hepmu 2a30M HA UX CMECUMOCHIb

Hccredosano npumenenue de2azupo8aHtol He@mu eMecmo peKOMOUHUPOBAHHOU MOOeU He(pmu 8 MemoouKe
slim tube. [loxkazarno, umo npumenenue 0e2asuposanHol Hepmu He PeKOMEHO0BAHO OJis MOOCAUPOBAHUS

U UCCEO08AHUS CMECUMOCTNU 2a3a U Hedmu no memoouxe slim tube 6 MUNUYHBIX YCIOBUAX OJisL MECMOPOIHCOEHULL
3anaonou Cubupu. Ilpu ucnonv3osanuu peKkOMOUHUPOBAHHOU MOOEIU Hehmu U 0e2a3upOo8aHHOU Hedhmu
nOOmMeepACcOena panee YCMAaHOBIEHHAS CMeCUMOCb JIe2KOU Heghmu u NONYMHO20 HepmsaH020 2a3ad 6 pe3yivmane
NOCMENeHHO20 Nepexo00a Om PexcUMa HeCMeUUBAIOUe20Cst BbIMECHEHUSL K PeNCUMY 0ZPAHUYEHHO-CMEUUBAIOUe20C s
6LIMECHEHUSL HeQhmu U 3aImeM K PedNCUMY NOTHOU CMeCUMOCHIU 8 Pe3YTbmame ux Maccooomena.

Kawuesrble cioBa: slim tube, Monens HehTH, HeQTh, MOy THBIM HEPTAHON Tas3.
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Influence of The Type of Oil Model at a Displacement

of Light Oil by Gas on Their Miscibility

The application of degassed oil instead of recombined oil model for a slim tube technique was investigated. It is found

that using of degassed oil is not recommended for modeling and studying of gas and oil miscibility under typical



conditions of Western Siberia deposits. The previously estimated mixability of light oil and associated gas was
confirmed in case of application of recombined oil model or degassed oil at displacement from a slim tube. This
occurs because of a gradual transition from the mode of immiscible displacement to the mode of limited-mixing
displacement of oil and further to the mode of complete mixing as a result of the mass exchange of light oil and
associated gas.

Key words: slim tube, oil model, oil, associated gas.
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AHAJIN3 aCNEKTOB KYJbTYPhI 0€30MaCHOCTH Ha 00beKTaX He)TEra3oBoOro KOMILIEKca

B cmamve nposedeno ucciedosanue enuanus pasiuiHelX Qakmopos Ha KOMNOHEeHMblL KYIbmypsl 0e30nacHoCmu
nymem mamemamu4eckou oopabomxu pe3yibmamos ankemuposanus 344 pabomnukos KOMnaHuu mpaHcnopma 2asa.
Onpedenen yposenv Kynomypvl 6€30nacHocmu 6 Komnanuu. Buisenenvl naubonee uacmo ecmpeuaemvle HapyueHus
mpebosanuii 6ezonacnocmu pabomHUKamMu CIMpyKmypHuIX noopasoeieHuil KOMRAHUU Ha OCHO8e NOCMPOEHHOT
JIenecmKo80ll 0Ouazpammsl no pesyiomamam oopadbomru 242 omuemog nosedeHyecko2o ayouma 6e30nacHocmu,
NPOBEOEHHBIX B0 BCEX CMPYKMYPHBIX NOOPA30ENeHUAX KOMAAHUU 8 nepuod anpeiv—mai 2019 2.

KioueBble ci1oBa: oxpaHa TpyAa, IPOMBILIJICHHAs 0€30MaCHOCTb, TIOBEAEHUYECKUH ayTUT O€30MacHOCTH,

KOMITOHEHTHI KyJIbTypbl 0€30T1aCHOCTH, aHKETHPOBAHHE.

E. E. Fomina, M. A. Guskov, E. V. Glebova

Gubkin Russian State University of Oil and Gas

Analysis of Safety Culture Aspects at Oil and Gas Facilities

The article studies the influence of various factors on the components of safety culture by mathematical processing

of the survey results of 344 employees of the Gas Transportation Company. The level of safety culture in the company
is defined. The most frequent violations of safety requirements by employees of structural divisions of the company on
the basis of the constructed radar chart by results of processing of 242 reports of behavioral safety audit are revealed.
Behavioral safety audit was conducted in all structural divisions of the Company in the period April-May 2019.

Key words: occupational safety, industrial safety, behavioral safety audit, safety culture components, questionnaire.
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The Effect of Alkali on Reservoir Minerals and Deposition Characteristics



At present, alkali-surfactant-polymer(ASP) flooding in Daging oilfield has entered into industrialized application
stage and achieved better effects in increasing oil production and decreasing water-cut. However, a serious problem
appeared at some blocks and wells. It is about the difficult injection of ASP system with strong base. Due to the
influence of alkali on the formation, it brought a great challenge in the goals of maintaining oil production and
improving oilfield recovery. So the authors carried out the research on the reaction between alkali and reservoir
minerals, as well as its effects to seepage characteristic. The research was set the cores of typical block in Daging
oilfield as research object, pore structure of cores as comparison criteria, elements composition of core sample as
analysis basis, resistance factor and residual resistance factor as evaluation indexes. Results show that the reservoir
rocks of main blocks in Daging oilfield contain alkali-sensitivity minerals. The degree of alkali-sensitivity damage is
at mid-weak or weak level. Compared with weak base (Na2CO3s), strong base (NaOH) could cause higher damage to
reservoir. Moreover, alkali-sensitivity damage to reservoir mineral can lead to high injection pressure.

Key words: strong base and weak base, alkali-sensitivity, injection pressure, ASP flooding.
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Application of a New Method for Evaluating PDC Bit Anisotropy

Quantitative evaluation of PDC bit anisotropy is significant to well trajectory control and PDC bit optimization.
Based on the structural parameters of PDC bits such as inner cone depth, outer structure height, back-rake angle, and
gauge structure, the quantitative evaluation model for determining PDC bit anisotropy is established and a method
for solving the model coefficient is given. This model was applied to evaluate bit anisotropy of PDC bit A in the well
of the South China Sea, and on this basis, a new PDC bit, B, was optimized. When the PDC bit B was used in the
2450-2850 m section of offset well, the inclination control was satisfactory with inclination angle being controlled
between 1.2 and 1.95°. Successful application of bit B in the offset well certifies the validity of this evaluation model.
The model was applied to quantitative evaluation of PDC bit anisotropy, overcoming the shortcomings of laboratory
test workload, high test conditions and poor applicability. Based on this model, the effect of structural parameters of
PDC bits on the bit anisotropy index was discussed. We show that the bit anisotropy index increases as back rake
angle, friction angle between the PDC bit and rock, and bit size increase, and decreases as outer structure height,
inner cone depth, and friction surface of the gauge increase. When drilling with a pendulum bottom hole assembly, a
PDC bit with large anisotropy index should be used to minimize the tendency for the well to build angle due to strata
deviating forces.

Key words: bit anisotropy, PDC bit, structural parameter, formation force, bottom hole assembly.
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Study on Cementing Technology of Salt-paste Bed

After more than 100 years of development, cementing technology has been constantly improved and innovated to form
many kinds of cementing technology, and the corresponding cementing technology has been developed for different
well conditions. Since the exploration and development, some oilfields have formed the main cementing technologies,
such as salt-gypsum layer cementing technology, liner tie-back cementing technology, double-stage cementing
technology, leakage-proof cementing technology, gas-tight cementing technology, small-gap cementing technology
and high-gradient cementing technology. This paper has analyzed the creep law and models of salt-gypsum layer, and
supply the adaptability evaluation and suggestions of cementing Technology in Salt-gypsum layer.

Key words: Salt-gypsum layer, cementing, creep; adaptability.
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Prediction of Fracture Width Using Logging Data and Optimization of Lost Circulation

In this study, the efficiency of fractures was evaluated, and their morphological characteristics estimated based on
full-hole microresistivity and azimuth resistivity imaging logging. The lost circulation is mainly owing to the induced
fractures in the ZW areas. The parameters of fracture aperture and porosity can be calculated using dual lateral
logging information. The high-angle fracture parameters pertaining to lost circulation in the ZW3-x well include

a fracture width in the range of 0.5-5 mm, permeability <15 mD, porosity 20%, and an extended fracture length

of 3 m. The compressive strength of walnut shells and rigid particles in different circumstances is measured using

a compressive strength instrument. The compressive performance of rigid particles is more stable than that of walnut
shells. According to the different fracture sizes of the rigid particles, the optimal formula of drilling fluid is
established. Theoretical calculations are carried out to obtain a reasonable combination of rigid particles, and follow
drilling plugging agents that are used in drilling fluids during the drilling process with the use of slug-type
follow-drilling plugging technology. This resulted in successful plugging using a small amount of drilling fluid and
blocking time (0.5 h). Another major advantage is that this plugging technology can be effectively incorporated while
drilling.

Key words: lost circulation, fracture property, fracture parameters, rigid particles, plugging technology.
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Rational Matching of Injection and Production Pump

for Rod Pump Injection-Production System

Based on the gas PVT theory and the principle of mass conservation, the gas volume equation of down well was
established in this paper, and the calculation method of pump efficiency of single-well injection-production system
was established, which was verified and corrected by 17 field test wells, with considering the influence of pump stroke
loss and leakage. Combining the established mechanical model of the single-well injection-production system, aiming
at the lowest water cut of the produced fluid, uses the enumeration method to design the reasonable matching of the
production-injection pump and suction parameters, formulated the selection template of production-injection pump
type and the selection of working system for the rod pump single-well injection-production system. It provides a basis
for the process design of single-well injection-production system; and it provides technical support for the field
application of the fourth generation oil recovery technology.

Key words: rod pump, single-well injection-production system, pump efficiency, rational matching.
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Plugging Ability of Ice Crystals in a Low Temperature Coal Rock Fracture

The key to temporary plugging by ice crystals in coalbed methane wells is whether sufficient ice formation plugging
strength can be achieved. Ice crystal formation and plugging capacity test equipment was designed to test the
plugging capacity of ice crystals in a low temperature coal rock fracture. The experimental results show that the
plugging strength is above 20 MPa. The tensile strength of saturated coal rock under freezing conditions was tested
by the Brazil disk split method in order to research the mechanism of sealing strength of ice crystals. The results show
that tensile strength of frozen coal increases as the temperature falls beneath 0°C. Both of these results proved that
the technology of temporary plugging using ice crystals in coalbed methane wells is feasible and rational.

Key words: temporary plugging by ice, plugging capacity, tensile strength, coalbed methane.
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Depth Image Super Resolution for 3D Reconstruction of Oil Refinery Buildings

Time-of-Flight (ToF) camera can collect the depth data of dynamic scene surface in real time, which has been applied
to 3D reconstruction of refinery buildings. However, due to the limitations of sensor hardware, the resolution of the
depth image obtained is very low, so it cannot meet the requirements of dense depth of scene in practical applications
such as 3D reconstruction. Therefore, it is necessary to make a breakthrough in software and design a good algorithm

to improve the resolution of depth image. We propose an algorithm of depth image super-resolution fusion multiple



progressive convolution neural networks, which uses a context-based network fusion framework to fusion multiple
different progressive networks, so as to improve individual network performance and efficiency while maintaining the
simplicity of network training. Finally, we have carried out experiments on the public data set, and the experimental
results show that the proposed algorithm has reached or even exceeded the most advanced algorithm at present.

Key words: depth image, 3D reconstruction, super resolution, progressive convolution neural network, oil refinery.
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Transient Pressure Fluctuation Effect during Gas Drilling in Horizontal Well

The combination between gas drilling and horizontal well contribute to detect the oil and gas reservoir and improve
production, which has been considered as a vast application prospect technology. However, when wellbore gas
encountering high-press formation gas, the gas drilling will take huge risks. A theoretical model for pressure wave
speed and attenuation coefficient of gaseous phase tube flow is established and is derived analytically by classic
fluid-mechanics model and small perturbation theory. The simulation results suggest that the main factors affecting
the pressure wave are angular efficiency, pipe diameter and original pressure. In addition, a pressure wave test
device is established to validate the model. The experimental results fit well with the simulation results. The work
presented in this paper can provide a theoretical foundation for gas drilling in horizontal section, and can also detect
gas influx to ensure the safety of equipment and to prevent complicated accidents.

Key words: gas drilling, horizontal well, pressure fluctuation, wave speed, attenuation coefficient.
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