[maeHbIM pegakTop

b. M. TYMAHYH — n.1.H., npod.

HayuyHo-pepakumoHHbiM coBeT

K. C. BACHMEB — g.1.H., npoo.

A. ®. BUIIBOAHOB — g.1.1., npoo.
A. . BNIAODUMWPOB — k.1.H., npod.
A. M. TPMUEHKO — a.1.H., npod.
A. H. AIMUTPUEBCKM — a.r-m.H.,
npod.

O. H.KYJINLL - p.7.H., npod.

A J1. TATIMAYC — g.x.H., npod.
JIMTO ION - npod. (Kntaii)

H. A. MAXYTOB - g.1.H., npod.
. N. MOUCEEB — p.x.H., npod.
b. M. TOHKOHOTOB — g.x.H., npod.
K. TPABEP — npod. (PpaHuus)

B. A. XABKMH — p.1.H., npod.

M. LEXAHOBCKA — a.7.H., npod.

(MonbLa)

Head Editor
B. P. TUMANYAN - Dr. Eng. Sci., prof.

Editorial Board

K. S. BASNIEV - Dr. Eng. Sci., prof.
A.F.VI'DANQY - Dr. Eng. Sci., prof.
A. . VLADIMIROV - Cand. Eng. Sci., prof.
A. I. GRITSENKO - Dr. Eng. Sci., prof.
A. N. DMITRIEVSKY —

Dr. Geo.-Min. Sci., prof.

O. N. KULISH = Dr. Eng. Sci., prof.
A. L. LAPIDUS - Dr. Chem. Sci., prof.
LI GO IUY - prof. (China)

N. A. MAKHUTOV - Dr. Eng. Sci., prof.
. I. MOISEEV — Dr. Chem. Sci., prof.
B. P. TONKONOGOQV -

Dr. Chem. Sci., prof.

Ch. TRAVERS - prof. (France)

V. A. KHAVKIN - Dr. Eng. Sci., prof.
M. TSEKHANOVSKA —

Dr. Eng. Sci., prof. (Poland)

XypHan nzpnaertcs B Poccuiickom
roCyAapCTBEHHOM YHUBEPCUTETE
HedTH 1 rasa um. U. M. lybkuHa

TEXHOJIOTUM
HEDTU I TA3A

HAYYHO-T€XHONOrMYECKUM XypPHAanN
Ne1(20 2019

DOI: 10.32935/1815-2600-2019-120-1

COOEPXAHME

AHAJIUTUYECKUI OB3OP

M. L. XycHytamHoe, M. H. ToHuapoeaq,
H. K. Kongpaweea, A. A. boiuoea

BUTYMUHO3IHbBIE MECKMN U UX 3HAYEHUE
aJ19 MUPOBOTO TOTJIMBHO-3HEPTETUHECKOTO
KOMIMIEKCA ..ottt sesse st 3

NMOArOTOBKA HE®TU U TA3A
®. P. Ucmarunos, A. B. Kypoukun

TEPMOKATAJIMTUYECKMM CIMTOCOB NOATOTOBKM BbICOKOBS 3-
KOW HEDTU K TPYBOMNPOBOLOHOMY TPAHCIOPTY.

1. COYETAHUE TEPMUYECKOWM OECTPYKLUMM
NAPAPUHCOOEPXKALLEMA ®PAKLMM HEDTU

C KATAJIMTUYECKOM YTUINU3ALIMEN TA3OB TEPMOJIU3A

M CTABMTTUBALM <. eeeee s seeees s eseeeee s eeeene 14

MUCCNEOOBAHUA
E. B. ®paHumna, H. N. Kpueuoea, H. C. benuHckas, E. B. Kotkoea

TEPMOOMHAMMYECKMMA AHATIN3 PEAKLIMMA NPEBPALLEEHMS
CEPOCOJEPXALLMX COEOMHEHMM B MPOLIECCE

rTMOPOOYUCTKU OAMSENBLHOTO TOMJIMBA

HA OCHOBE KBAHTOBO-XMMMYECKMX PACHETOB ......cooveeeeeenee. 18

A. IO. Wa6aHos, tO. B. Tansiwes, A. b. 3aiues, A. A. Cugopos

UCCNEQOBAHME BJIMAHMA COCTABA BA3SOBOTO
AON3ENTbHOIO TOMJIMBA HA 2P PEKTUBHOCTb
PABOTbl MOIOLLUMX MPUCALOK .....c.ooviiiiiiiiiciiciicicicceceeienee 23




A. O. TypkuH, C. B. Cyxosepxos, B. b. JlorsuHoea, H. B. Monskosa

YOANEHUE OTIIOXEHWMIM PKABUYMHBI M3 TOMSIMBHbIX
AN3ENbHbIX CUCTEM HEDTETA3O4OBbIBAIOLLEM

MNATDOOPMbI MUNBTYH-ACTOXCKAS B.......ooveveeeieeeenenenienienene

FEONIOTUSA UTEODU3UKA

E. M. Tonsb, H. C. Aepees

AHAJIN3 NAPAMETPA OTHOLLIEHMS CKOPOCTEM
MPOOOJIbHbIX U MOMNEPEYHbLIX BOJTH

MPU MHTEPMNPETALIMM 3D/3C CEACMOPA3BELKM..........corveenn

PA3PABOTKA U SKCIJTYATALIUA
MECTOPOXXOEHUU HEDPTU U TA3A

A. M. Csanos
SPDEKT MNOPLUHEBAHMA CTBOJ1A CKBAXMHbI

MPU PABOTE LUTAHTOBBIX IMYBMHHBIX HACOCOB ......................

T. O. Komunos, E. E. Canetynnaes, LL. X. Ymegos

SKCMNEPUMEHTAJIbHBIE UCCITEAOBAHUS MPOMbIBOYHbIX
XNOKOCTEU, NPEOOTBPALLIAIOLLIMX OCIOXXHEHUA

MPU BYPEHUM HEDPTAHBIX U TASOBbBIX CKBAXMH ..........cc.cecnee.

B. B. KypeHkos
CPABHMTENbHbLIM AHANN3 PA3BYPUBAHMS

KPAEBbIX YHACTKOB XOJIMOTOPCKOIO MECTOPOXAEHMA.....

A. C. Bannynnuu

OrbIT NPOBEAEHNA MOBTOPHOIO MHOTO30HHOIO
TMAPOPA3PBLIBA MJTACTA B TOPU3OHTAJIbBHOM CKBAXNHE
HA KOMNOHOBKE MONOBORE

CO CABMXHBIMU MYDTAMM ...t

9n U, M. . Xangunua, Jlan Mau

BbIBOP ONTUMAJIbHOIO CNOCOBA 3AKAHYMBAHMA
CKBAXHMH ONng PA3PABOTKM METAHOYTOJIbHBIX

MECTOPOXKIEHMM ..ot eeeeee e s neeeesee s seseeeas

OBOPYAOBAHME
H. A. Atraukuna, E. 0. bapaHoeaq,
M. T. Narytkun, B. A. Oukos

K PACYETY NMOKA3ATENIEM OYUCTKM BYPOBbLIX PACTBOPOB
OT MEXAHMYECKMX MPUMECEM

B BUXPEBBIX TMOPOPASLOENTUTESIAX.......cooviiiiiiiiiiiiiiicncicans

IupekTtop no nHpopmaumm
H. M. LLUANOBA

Pepaktop

B. C. AMUTPUEBA

Bepcrka
B. B. 3EMCKOB

nOD,I'OTOBKG martepuanos

T. C. TPOMOBA

Maparen — MexayHapoaHblid LeHTp
Hayku u TexHonornn «TYMA TPYTIM»

Anpec pepakumu:
111116, Mockea,
yn. AsamotopHas, 6
Ten./dake: (499) 135-88-75
e-mail: tng98@list.ru

Untepner: http:/ /www.nitu.ru

Mpu nepeneuarke nobbix
MATEPMANOB CCbINIKA HA XYpPHAN
«TexHonorun HedbTH U rasa» obszarensHa

Ne1(292019

XypHan sapeructpuposaH
B Munucrepcree P® no genam neuaru,
TenepagmMoBELLAHUS U CPEACTBAM
MACCOBOM KOMMYHMKALMM
CBHAeTensCTBO O permcTpaumm
MMAN277-16415 o1 22.09.2003 r.

ISSN 1815-2600

BkniouyeH B nepeyeHb U3paHMH
Bhicwien aTTecTauMoHHOM KOMUCCHM
MuHucTepcTea 0bpazosaHms
M Haykn PD

Tvpax 1200 aka.

Pepakums He HeceT OTBETCTBEHHOCTH
30 AOCTOBEPHOCTb MHOPMALIMK
B MATEPMANAX, B TOM YMCre
PEKNAMHbIX, NPEeAOCTABNEHHbIX
ABTOPAMM Ans nybnaukaumm

Marepuansl aeTopos
He BO3BpPALLAIOTCS

Orneyarano 8 OO0 UMD «CTPUHT»
424006, Pecny6nrka Mapwuit 3n,
r. Mlowkap-Ona, yn. Crpourenen, 95




BuTyMHHO3HBIE TECKU U UX 3HAYEHHE

JJIS MUPOBOT0 TOIJIMBHO-)HEPTeTHYECKOT0 KOMILIEKCa

U. 11I. Xycuyrmunos!, U. H. Tonuaposal, H. K. Konapamesa?, A. A. boiinosa?

'KazaHckuii HAlMOHANBHBIN UCCIIE0BATELCKHI TEXHOIOTUYECKUH YHUBEPCHTET,

2Cankr-IleTepOyprekuii FOpHBIA YHHBEPCHTET

ismagil-kh@mail.ru

B cmamve npeocmasnen 0630p o muposvix 3anacax 6UmMymMuHO3HbIX HOPOO, Kak @ Poccuu, mak u 3a pyoesicom.
Paccmompenwvr cogpementivie Memoowvt 000bIULU 8bICOKOBAZKUX Hepmell U RPUPOOHBIX OUMYMO8, MaKue KaK
SAGD, VAPEX, THAI. Paccmompenul 603MOCHbLE HANPABLEHUSL UCNOIb30BANUSL 8bLCOKOB3KUX Hedhmel

U npupoonvix bumymos. Ilpusedenvt npumepuvl COBPEMEHHBIX POCCULICKUX TNEXHOTI02UL U 3aPYOeNCHbIIL ONbIM
no nepepabomke npupooHvIX OUMYMOS.

KiroueBsble ciioBa: MpUpOIHBIE OUTYMBI, CHHTETHYECKAs HePTh, OO, TepepaboTKa.

DOI: 10.32935/1815-2600-2019-120-1-3-13

I. Sh. Khusnutdinov?, 1. N. Goncharova?, N. K. Kondrasheva?, A. A. Boytsova?

1Kazan National Research Technological University,

2St. Petersburg Mining University

Bituminous Sands and Their Value for the Fuel and Energy Complex of the World

The article presents a review of global reserves of bituminous rocks, both in Russia and abroad.

Discusses modern methods of extraction of heavy oil and natural bitumen tion, such as a method of SAGD, VAPEX,
THAI. Explored possible areas of use of high-viscosity oils and natural bitumen. Examples of modern

Russian technology and foreign experience in the processing of natural bitumen are presented.

Key words: bitumen, synthetic crude oil, resources, mining, processing.

TepmoxaTaauTHYecKHii c1ocod MOATOTOBKH BHICOKOBS3KO0I He(pTH K TPYOONPOBOJIHOMY TPAHCIIOPTY

1. Coueranne TepMHYECKON AeCTPYKIMHU napaduHcoaep:kamei ¢ppakuuii HepTH ¢ KATATUTHYECKOH
yTWIN3alHeil ra30B TepMOJIN3a U CTAOMIU3alNU

®. P. Ucmarwios!, A. B. Kypoukun?

L ActpaxaHckuii ToCy 1apCTBEHHBIN TEXHUYECKUI YHUBEPCHUTET,

2AWT HI' «AHTErpupOBaHHbIE TEXHOJIOTHUH»

frismagilov@bk.ru

Tpaouyuonnvie Memoosl nepekauKy NapaQuHUCTNBIX U MAMICEbIX Heghmeti NymeM Ux cMeuerus ¢ y21e6000poOHbIMU
pacmeopumenimu, Hanpumep, ¢ Mal08A3KOU HembIO ULU HEPMENnPOOYKMAaMu umeem psao 0SpaHudeHu.

B cmamve npeocmasneno mexnuueckoe pewienue, HanpagieHHOE HA CHUNCEHUE 6A3KOCTHU Hehmu nymem
mepmu4eckol decmpyKyuu napaguucooepicawels ppaxyuti Hepmu 8 recKue y2neso00poonvle ppaxyuu

€ 0OHOBPEMEHHOU YmUnu3ayueti nonymHo2o Heghmano2o 2asa, 2a308 mepmoausza u cmaoduruzayuu. Cnocoo
N0360J5€m COKPAMums nomepu Hepmi, KOmopbvie HAbMO0AMcs 8ciedcmaue 00pa308ans 2a3a MepmMoau3d,
yoanums U3z HPOOYKmMo8 mepmoausa onegunosvie yeneso00poovl. llpumenenue memooa uckuovaem npumeHerue

Manoesa3Kux Heghmelti 6 Kawecmeae pacmeopumersl, CHUNICAem IHePo3ampamvl Ha MPAHCROPIMUPOBKY Hepmiu, a



maxaice oaem 803MONCHOCHb OCYUWECMEIAMb nepepabomky evlcokonapagpurucmori Hepmu na HII3 no
MPAOUYUOHHOUL cXeMe.

KiroueBble c10Ba: BHICOKOBSI3KUE M BRICOKONapadUHUCTBIE HEPTH, TPYOOIIPOBOAHBIN TPAHCIIOPT,
HOATOTOBKA HE(TU K TPAHCIIOPTUPOBKE, METO/IbI TIOATOTOBKH HE(PTH, PACTBOPHUTEIIH,
TEPMOACCTPYKIMS He(YTH, KaTATUTHYECKAst AT UAPOLMKIOANMEPH3ALHSL, THIPOTCHU3AIIHS.

DOI: 10.32935/1815-2600-2019-120-1-14-17

F. R. Ismagilov?, A. V. Kurochkin?

Astrakhan state technical University,

2Association of Oil and Gas Process Engineers «Integrated Technologies»

Thermocatalytic Method of Preparation of Heavy Oil for Pipeline Transport

Traditional methods of pumping paraffin and heavy oils by mixing them with hydrocarbon solvents, for example,
using low-viscosity oil or petroleum products, have a number of limitations. The purpose of the study to create

a technical solution aimed at reducing the viscosity of oil by thermal destruction of paraffin-containing fractions

of oil into light hydrocarbon fractions with simultaneous utilization of associated petroleum gas, thermolysis gas and
stabilization. The method allows to reduce the loss of oil, which is observed due to the formation of thermolysis gas,
remove olefin hydrocarbons from the products of thermolysis. The application of this method will lead to a reduction
in low-viscosity oils, as solvent and energy consumption for transportation of oil and also will allow to carry out
processing of high-wax oil at refineries on the traditional pattern.

Key words: highly viscous oils and waxy oils, pipeline transportation, preparation of oil for transportation, oil
preparation methods, solvents, thermal decomposition of oil, catalytic dehydrocyclodimerization, hydrogenation, flow

diagram.

TepmoanHaMU4YeCKHUil aHAJIN3 PeaKNUii IPEBPAlleHUs CEPOCOAePKALNX COCAUHEHHII B IIpoLecce
TUIPOOYHMCTKY IU3eJILHOT0 TONJINBA HA OCHOBE KBAHTOBO-XHMHYECKHX PACYETOB

E. B. ®pannuna, H. U. Kpusnosa, H. C. benunckas, E. B. Kotkosa

HanuonanbHslii uccinenoBaTenbCKuil TOMCKUN NOMUTEXHUYECKUM YHUBEPCUTET

evi@tpu.ru

Ha ocnoge k6anmogo-xumuieckux paciemos memooom meopuu ¢pynxkyuonana nromuwocmu (DFT) nposedena oyenxa
MEPMOOUHAMULECKUX NAPAMEMPOB PeAKYULL CEPOCOOEPHCAUUX COCOUHEHUTI 8 NpoYyecce 2UOPOOUUCKU OUZETbHBIX
@paxyuii npu mepmodapuueckux yciosusax npoyecca. Ha ocnose mepmoounamuuecko2o anaiusa onpeoenena
8EPOAMHOCHIbL NPOMEKAHUS PeaKyull U nPeosiodHCeHa PeakyuoHHAas cxema npeepaweHull y2ies000po0os, KOmopasi
Modicem Obimb UCNONBL308AHA NPU MANEMAMUYECKOM MoOenuposanuu. Ilokazano, ymo mepmoouHamuiecKkas
8EPOSMHOCTb PEAKYULL 2UOPOLEHOU3A YBEIULUBAEMCS 8 PAJY: OubeH3muopensi, bensmuogensvt, muogenvl

u cynvudul. Yemanoseneno, umo npu OaHHuIX MEPMOOAPULECKUX YCAOBUAX SUOPOSEHOIU3 CYAbDUA08, MUOPEHO8

u benzmuoghenos npomexaem HeoOpAMuUMo, a OUOEH3MUOPEeH08 — 0OpamuUMo uepe3 Cmaouto 00Pa306anUs
apoMamuyecKux y2ieeo00pooos ¢ NOCAeOVIOUWUM UX 2uopuposanuem 00 yukionapagunos. l[loxkazano,

umo 6 psdy muogenos, beHzmuopenos u OUbEeH3MUOPEH08 ¢ POCMOM MONEKVIAPHOU MACCHL MEPMOOUHAMUYECKASL

BEPOAMHOCMb NPOMEKAHUA peakumi 2udpoeeH0ﬂu3a ymernvaemcst, 4uno moancem Obimb c6513aH0 ¢ bobULel



IHEP2eTMUYECKOU YCIMOUYUBOCTNBIO MAICENBIX CEPOCOOEPIHCAUUX MONeKYN. Paccuumanul 3navenus sumansnuu
Peakyuil cepocooepiIcayux coeOUHeHUll U NOKA3AHO, YMo 6ce Peakyuu A6AAI0MCs IK30MePMUIEeCKUMU.
KuroueBble cj10Ba: TEPMOJAMHAMUYECKHNA aHATIN3, THIPOOYUCTKA,

nu3enbHast ppakuys, KBAaHTOBO-XUMHYECKHE PACUEThI.

DOI: 10.32935/1815-2600-2019-120-1-18-22

E. V. Frantsina, N. I. Krivtsova, N. S. Belinskaya, E. P. Kotkova

National Research Tomsk Polytechnic University

Thermodynamic Analysis of the Reactions of Sulphur-Containing Compounds in the Process

of Diesel Fractions Hydrodesulphurization on the Base of Quantum-Chemical Calculations

On the base of quantum-chemical calculations (DFT), thermodynamic parameters of the reactions of
sulfur-containing compounds in the process of diesel fractions hydrodesulphurization was estimated. Based on the
thermodynamic analysis, the probability of reactions occurrence was determined, the reaction scheme for
hydrocarbon transformations was proposed, which can be used in mathematical modeling. It was shown that
thermodynamic probability of the hydrogenolysis reactions increases in the series: dibenzothiophenes,
benzothiophenes, thiophenes and sulfides. It was found that hydrogenolysis of sulfides, thiophenes and
benzothiophenes proceeds irreversibly, and hydrogenolysis of dibenzothiophenes proceeds reversibly through the
stage of aromatic hydrocarbons formation, followed by their hydrogenation to cycloparaffins. It was shown that in the
series of thiophenes, benzothiophenes and dibenzothiophenes, the thermodynamic probability of the hydrogenolysis
reactions decreases with increasing molecular weight. The values of the enthalpies of the sulfur-containing
compounds reactions are calculated and all reactions was shown to be exothermic.

Key words: thermodynamic analysis, hydrodesulphurization, diesel fractions, sulphur-containing compounds,

guantum-chemical calculations.

HccnenoBanue BIMSTHUSI COCTaBa §230BOT0 IN3€IbHOT0 TOMJIUBA HA 3P PeKTUBHOCTH

PatdoTHI MOIOUIUX NPHCATOK

A. 10. lllabanos, 0. B. T'anbimies, A. b. 3aiines, A. A. Cugopos

Cankr-IlerepOyprekuit monurexuuueckuit yausepcureT [letpa Benukoro

Aush2003@mail.ru

B pabome paccmompeno enuanue cocmaga 6a306020 0U3eIbHO20 MONAUBA HA 3P hekmugHocms pabomol
MOIOWUX NPUCAOOK HA OCHOBE PE3VIbIMAMO8 MOMOPHBIX UchvimaHui. Ilonyuennvie pe3yibmamol NOKA3bIEAIOm
HeobX00UuMoCcms UHOUBUOYATbHO20 NOOOOPA KOHYEHMPAYUU NPUCAOKU 8 3A8UCUMOCTIU OM COCMABA 6A308020
monausa. AHAnU3 pe3yarbmamos no360uUl cOelams 661600 0 HANUYUU ONMUMATBEHO20 COOMHOULEHUSI KOHYEHmPayuu
NPUCAOKU U COCMAasa 6a308020 MONAUBA, HPU KOTMOPOM BO3MONICHO NOJYHEHUE MAKCUMATLHO20 dhghexma
68000 NPUCAOKU NPU COXPAHEHUU NPUEMAEMOU Ce0eCTHOUMOCIU KOHEUHO20 NPOOYKIMA MONIUGA.

KiroueBble c10Ba: TU3ENbHBIN IBUTATEINL, 0230BOE JH3EIBHOE TOILIMBO, MOIOIIAS IPHCA/IKA,
KHHEMAaTHYECKasl BSI3KOCTh, TOKCHYHOCTD, IBIMHOCTH OTPa0O0TaBIINX Ia30B.

DOI: 10.32935/1815-2600-2019-120-1-23-27



A. Yu. Shabanov, Yu. V. Galyshev, A. B. Zaytsev, A. A. Sidorov

National Research Tomsk Polytechnic University

Detergent Additive Performance as a Function of Base Diesel Fuel Composition

In work questions of influence of composition of basic diesel fuel on overall performance of the washing additives
on the basis of results of motor tests are considered. The received results show need of individual selection

of concentration of additive depending on composition of basic fuel. The analysis of results allowed to draw

a conclusion on existence of an optimum ratio of concentration of additive and composition of basic fuel

at which receiving the maximum effect of input of additive at preservation of the acceptable prime cost

of the final product of fuel is possible.

Key words: diesel engine, basic diesel fuel, washing additive, kinematic viscosity, toxicity, smoke of fulfilled gases.

Yaanenue oT10KeHH i PAKABYHHBI U3 TOILIMBHBIX

Au3eJbHBIX cucTeM HedTerazogoodniBawmeii miargopmsl lunbTyH-Actoxckas b

A. O. Typkun?, C. B. Cyxosepxos?, B. b. Jloreunosa?, H. B. [Tonskosa?

l®dunmuan kommanun «Caxaaua Ouepmxu Masectment Kommnanu JIta.» B 1. KOxHO-CaxanuHck,

2OI'bYH UrcTuTyT XuMun JlanibHEBOCTOUHOTO oTaeaeHns PAH

Turkin@sakhalinenergy.ru

Hccredosan xumuyeckuti cocmas omuodiCeHull U3 CUCHeMbl XPAHeHUs: OU3eTbHO20 MONAUBA MOPCKOT
Hegpmezazododviearowel niamgopmot [unomyn-Acmoxckas b npoexma Caxanun-2. Ycmarnosneno, 4mo 0CHOGHOU
KOMHOHEHM OMJLONCEHUL — MO OKCUObL Jicesle3d, Kpome 3mo20, NPUCYmMCmeyom OKCUObl MApeaHyd, YUHKA U
kpemnus. Tloxazan obwuil xapaxkmep npoodaemvl 06pa308aHUs KOPPOIUOHHBIX OMLONCEHUT 8 CUCMEMAX OUZETLHO20
MONAUBA, U320MOBNEHHBIX U3 Y2IePOOUCTNON CIANU 8 NPUCYIMCIBUL KUCIOPOOd U c80O00HOU 800bl. [Ipednodicen
XUMUYeCKUl Memoo ¢ NPpUMeHeHUueM pacmeopumest 0isl YOALeHUs OMIOACEHUI ¢ 6HYMPeEHHell NOBEPXHOCTU
cucmemul ouzenvbHo2o monauga. Iloxasana sxonomuueckas 3¢pghexmusHocms 00pabomxu.

Kawuesrble cioBa: HedTerazono0siBaromas miardopma, Ju3eabHOe TOIIMBO, OTIOXKEHUS.

DOI: 10.32935/1815-2600-2019-120-1-28-31

A. O. Turkin?, S. V. Sukhovehov?, V. B. Logvinova?, N. V. Polyakova?

1Sakhalin Energy Investment Company, Ltd.,

2Institute of Chemistry, Far Eastern Branch, Russian Academy of Science

Rust Deposit Removal Disiel Fuel System Off-Shore Oil Producing Platform

Deposit composition is analyzed for the sample taken at diesel fuel storage system of oil producing off-shore platform
Piltun-Astokhskaya-B Sakhalin 2 project. It is concluded, that the main deposit component is iron oxide along with
manganese, zinc and silicium oxides. General character of problem for rust deposition is described for diesel fuel
system, manufactured of carbon steel in presence of oxygen and free water. It is proposed to use chemical method

to use solvent for deposit removal from inner diesel system surface. Economic efficacy of the treatment is shown.

Key words: oil producing off-shore platform, diesel fuel, deposits.



AHaau3 mapaMeTpa OTHOIIEHHUS CKOPOCTEH MPOJOJIBHBIX U MONEePeIHbIX BOJIH
npu uHTepnperanun 3D/3C celicMopa3Benkn
E. M. T'oas, H. C. ABaeesB
PI'Y vedtu u raza um. 1. M. I'yOkuna
evggol93@mail.ru
B ces3u ¢ onpedenennvivu mpyonocmamu, 603HUKAIOWUMU NPU CEUICMOPA38e0Ke HA MOHOMUNHBIX NONEPEUHbIX
U NPOOOTLHBIX BONHAX, 8 HACTOAUEe 8peMsl 0eNAlOMCsA NONBIMKYU PA3GUMUSL MHO2080THOBOU CeUCMOPA38e0KU
8 6apuanme CO8MeCmMHO20 UCHOIb308AHUSL NPOOOIbHYIX UL 0OMeHHbIX 60H. Tlosvlwwenue 3¢phexmusrocmu pabom
maxo2o 8uda moicem Ovimv OOCMUSHYMO NPU NPOEEOCHUU U UCHOLb308aHUYU MH020804H0801U (3D/3C) cvemxu (MBC),
bazupyrowelics Ha COBMeCHHOM UCHOAb308AHUL NPOOOJILHBIX, HONEPEYHBIX U 0OMEHHBIX 60JIH. B 0annoil pabome
paccmompensl npeuMyuecmed nposederust celicmuieckol unmepnpemayuu no oaunvim MBC, nposeden
AHANIU3 OMHOWEHUSL CKOPOCMElU NPOOOIbHBIX U HONEPEUHBIX BONIH C NPO2HO30M (PIOUOOHACLIWEeHUs
Ha npumepe mecmopodicoenus Lllaxmu (Mnous).
KiioueBble cj10Ba: MHOTOBOJTHOBAsI celicMOpa3BeKa, MHOTOBOJTHOBAsA cheMKa, 3D/3C, mpoaonbHbIe

Y TIOTICPEYHBIC BOJTHBI, 0OOMEHHEIE BOJIHEI, TApAMETP OTHOIIEHUS CKOpocTel, Vp/Vs.

DOI: 10.32935/1815-2600-2019-120-1-32-37

E. M. Gol, N. S. Avdeev

Gubkin Russian State University of Oil and Gas

Wave Velocity Ratio Analysis in the 3D/3C Multicomponent Seismic Interpretation

Nowadays, the multiwave seismic exploration in the variant of the longitudinal and transverse waves combining
are develop due to certain difficulties which are arise in the seismic exploration with using monotypic waves.
The efficiency of this work can be increased by using the multiwave 3D/3C (multicomponent) survey (MCS)
based on the combining of longitudinal, transverse and exchange waves. This paper showed the advantages

of the multicomponent seismic data in the process of the seismic interpretation and analysis of the P-wave

to S-wave velocity ratio (Vp/Vs) with the prediction of the fluid saturation for Shakti field (India).

Key words: multicomponent seismic, MCS, 3D/3C, P-wave, S-wave, PS-waves, velocity ratio, Vp/Vs.

¢ dexT nopuIHEBAHUS CTBOJIA CKBAKUHBI IPU Pad0Te IITAHIOBBIX IJIyOMHHBIX HACOCOB

A. M. Cganos

HNuctuTyT nmpobnem HedTH U raza PAH

svalov@ipng.ru

B pabome npedcmasnen ananuz sgpgpexmusnocmu ucnorb306anus bamapeu OpoCcerupyrouux iemMeHmos,
npedcmasnsaoueli coooli HAbop Kpyanvlx OUCKO8, YCIMAHOBIECHHbIX 8 HUNCHEU YaCmu HACOCHO-KOMNAPECCOPHBIX mpyo,
011 ycunenus sgpgexma nOpuHeBarUs CMBOAA CKEANCUHBL NPU PAbOme WMAH208bIX 2/1YOUHHBIX HACOCOS.
Tuopoounamuueckue 801Hbl, 8030y21CoaEMbIe NPOYECCOM NOPUIHEBAHUSL CINBOAA, MOZYH NOBLICUMb NPOOYKMUBHOCHb
CKBAJCUHDL 30 CHem OYUCTNKU NPU3AOOUHOU 30Hbl OM 3ASPAZHAIOWUX NpUMecell, AKMUSU3AYUYU GUIbMPAYUOHHBIX

npoyeccoe 6 HU3KONPOHUYAaemvlx nponiacmKkax u m.o. Kpome moceo, 6amapeﬂ 0pocceﬂupyr0u4ux QNIEMEHM OB



Veenuuusaem amMniunmyoy papexceHus 0aeieHus Ha ypogHe npooyKmusHo20 niacma 6 gaze noococa,
umo nogwvluaem 3P HexmusHocmy pabomul HACOCHO20 000PYOOBAHUSL.
KioueBble cj10Ba: IITAaHTOBBIC TITYOMHHBIE HACOCHI, IPOCCEIbHBIN AP PEKT, THAPOJUHAMUUECKUE BOTHBI.
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A. M. Svalov

OGRI RAS

Effect of the Well at the Work Shank Depth Pumps

The analysis of the efficiency of the use of a battery of throttling elements, which is a set of circular disks installed
in the lower part of tubing, is carried out to enhance the effect of piston borehole drilling during the operation

of rod deep pumps. Hydrodynamic waves, excited by the process of piston rod plunging, can increase

the productivity of the well by cleaning the bottomhole zone from contaminants, activation of filtration processes
in low-permeability interlayers, etc. In addition, the battery of the throttling elements increases

the pressure vacuum at the level of the productive formation in the phase of the suction, which increases

the efficiency of the pumping equipment.

Key words: rod deep pumps, throttling effect, hydrodynamic waves.

JKcnepuMeHTAbHbIE HCCIeJ0OBAHUSA MPOMBIBOYHBIX KHIKOCTEH, NPeJ0TBPAIIAIOIINX O0CT0KHEeHUSI

npu OypeHnH HeTAHBIX M Ta30BbIX CKBAXKHH

T. O. Komunos?, E. E. Canerymnaes?, I11. X. Ymenos!

'TamkenTckuii rocy 1apcTBeHHbIN TeXHUYeCKUi yHuBepcuTeT uM. M. Kapumosa,

2Yye6Hoe HayuHO-TIpon3BoacTBeHHOE peanpustue «BURG’ ICHI BIZNESy, Y36ekucran
komilovtolib87@yandex.ru

Onpeoenenvi 3Hauenus CKOpOCmu 0CANHCOEHUs MEEPObIX YaACMUY 6 6A3KO-NAACMUYHOU NPOMBIEOUHOU HCUOKOCU.
Hccneoosanwvl 603modcnocmu 6onee s¢pgpexmusnoi mpancnopmuposku wnama. Ilpeocmaesnenst nayuHo
000CHOBAHHbIE MEXHONI02UYECKUE U MEXHUYECKUE PeUleHUs N0 pa3pabomKe HOGbIX NOIUMEPHBIX PedeeHmos.
Karwuesrble cioBa: OypeHue, 1070TO, TypOyIn3aTOpbl, CKBaXHHA, IPOMBIBKA, SHEPro3aTpaThl.

DOI: 10.32935/1815-2600-2019-120-1-42-43

T. O. Komilov, E. E. Sanetullaev, Sh. Kh. Umedov

«BURG’ICHI BIZNES»

Experimental Studies of Fluid Fluids Preventing Complications Arising

in the Process of Drilling Oil and Gas Wells

The deposition rates of solid particles in a viscous-plastic washing liquid are determined and the sludge conveying
positions of increasing the value of the ultimate shear stress are more efficient than the viscosity and scientifically
proven technological and technical solutions for the development of new polymer reagents.

Key words: chisel, speed, drilling, turbulence, oil, wells, washing, energy consumption.



CpaBHMTEJbHBIN aHATHU3 Pa30ypUBAHMS KPAaeBbIX YUYACTKOB X0JMOIOPCKOIr0 MECTOPOKIEHUS

B. B. Kypenkos

Ky06aHckwnii rocy1apcTBeHHBIH YHUBEPCHTET

kurenkov0573.94@mail.ru

B cmambve paccmompen 60npoc o 6061eueHul 6 pazpabomy Kpaeewix panee emponymolx 301 niacma bCi1t
Xoamoeopckoeo mecmopooicoenus. Paccmompen kpamxuii ouepk ucmopuu pa3eumus HeOKOMCKo20 KOMNIIEKCA.
Buibpanvr nunomuvie yyacmxu u nposeder CpagHUmMenbHulL AHATU3 Pe3VIbMaAmos OypeHus 3anaoHol U 60CMOYHOU
yacmu mecmopodicoenus. Ilonyuenst b1600bl u pexomenoayuu 0isl pazoypusanusi Kpaeswvix 301 3anediceti
MecmopodCcOeHUll, HaxXo0AWUXCs Ha 3asepuiaroweti cmaouu papadbomku.

Kiiouessbie caoBa: wiact bCi1l, kpaeBast 30Ha, TOpH30HTaIbHAS CKBAXKUHA, BOXOHE(TIHOW KOHTAKT.
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V. V. Kurenkov

Kuban State University

Comparative Analysis of Driliing of the Extreme Sites at the Kholmogorskoe Field

The article considers the question of stabilization of oil and gas production by the method of drilling wells

into the marginal previously untouched zones of the BS11! reservoir at the Kholmogorskoye field. A short sketch
of the history of development of the Neocomian complex is considered. Selected pilot plots were selected and

a comparative analysis of drilling results of the western and eastern parts of the field was carried out.
Conclusions and recommendations have been obtained to drill out the marginal zones of deposits of deposits
that are at the final stage of development.

Key words: BS11', edge zone, horizontal well, structure, water-oil contact.

OnbIT NpoBeieHNsl MOBTOPHOI0 MHOT030HHOT0 THAPOPAa3PhIBA IJIACTA B TOPU30HTAJIBLHOI CKBAaKUHE

HAa KOMIIOHOBKe Monobore co cABHKHBIMHE MY (pTaMu

A. C. Banuynnus

TIIII «JIanrenacuedreras», 000 «JIYKOMJI-3ananuas Cubupby»

Albert.Valiullin@lukoil.com

B pabome paccmompen onvim npogedenus no8mopHo20 MHO2030HHO20 2udpopaspuléa niacma no mexronoeuu TTS
Ha komnoHogxke Monobore co cosuearowumuca my¢pmamu. /[aHHas mexHono2us n0360.15em nO8MOPHO
UHMEHCUDUYUPOBAMD YUACKU 8 20PU3OHMAILHOU CKBANCUHE, HA KOMOPOU paHee NPo8edeH MHO2030HHbLU
2uopasnudeckuli paspuié niacma. M3zyuen MexaHusm oyeHKU KOLIeKMOPCKUX CB0UCME 0b6beKkma 6 npoyecce
OUACHOCMUYECKO020 MeCMUPOBAHUS NOCIe MHO2OLeMHel IKCHIYAMAayu 20pU30HMALbHOU CKEANCUHDL.
Ilpaxmuueckas nHoeusna 3axnouaemcs 8 nogvluieHuu mexronocuynocmu npoyecca MI'PII 3a cuem mHocokpamHoti
UHMEHCUDUKAYUL, a MAKIAHCEe UFOTAYUU YYACKOE 8 000U Yeae8oll NOoCie008amMeNbHOCHIU.

KiioueBble ¢10Ba: MHOTO30HHBIHM THAPOPa3PhIB IIIACTA, CABMXKHBIE MydThl, Monobore,

ruOKre HaCOCHO-KOMIIPECCOPHBIE TPYObI, MPOMMAHT, Te0(U3NIECKIE NCCIIEIOBAHN CKBAKUHBI.
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A. S. Valiullin

TPE Langepasneftegaz of LLC LUKOIL-West Siberia

Experience of Intervention for Refracturing a Horizontal Oil Well completed

with Monobore liner with Fracturing Ports Controlled by Shifting Tool

This paper examined the experience of repeated multi-zone hidraulic fracturing aplication using TTS technology
on a Monobore assembly with shifting tool. This technology allows to re-intensify areas in a horizontal well,
where a multi-zone hydraulic fracturing has been previously conducted. The scientific novelty of the work is presented
by studying reservoir properties evaluation mechanism in the process of diagnostic testing after many years

of a horizontal well exploitation. The practical novelty consists in increasing of technological efficiency

of the multi-zone hydraulic fracturing process due to multiple intensification, as well as isolation of the plots

in any target sequence.

Key words: multi-zone hydraulic fracturing, shifting tool, Monobore, TTS, coiled tubing, proppant, ports, well

logging.

Br100p onTHMAJIBLHOTO CNOc00a 3aKAHYNBAHHUA CKBAKUH

JJIS1 pa3padoTKN METAHOYT 0JIbHBIX MECTOPO:KIEHU I

Su Unt, M. I1. Xaiiguna®, JIsa Maa?

PT'Y nedtu m raza um. . M. I'yOkuna,

2MuctutyT skoHOMEKH B TexHonoruii KHHK, Kuraii

yyainngg@126.com

B pabome nposeden ananuz npumenenus: pazuvix cnoco606 3aKaH4u8anus CKEANCUH 0Jisl paspadomxu

MEMAHOY2O0NbHBIX MeCmopodcoenull. [Ipoananu3uposanvl ux Xapakmepucmuxy U npeonoymumenvHvle YCioeus
npuMeHenus. Y2oavuvie naacmsl n0Opaz0eneHvl Ha mpu mund no 2e0102UHeCKUM YCA0GUIM UX 3A1e2AHUs.
U KOJLIEKMOPHO-eMKOCMHBIM C80ticmeam. Mcxo0s u3 amozo, yCmanoeieHvl cambie ONmuMaibHble
Cnocobbl 3aKAHYUBAHUSA OJi KOHKPEMHO20 MUnad niacmd.

KiroueBsble ci1ioBa: pazpaboTka METaHOYTONBHBIX MECTOPOXKIEHHH, J0OBIYa MeTaHa, yTOJIbHBIN TUIACT,

3aKaHYUBAHUC CKBAXXUH, KaBUTallUd, THAPOPA3PLIB IJIACTa, TOPU30HTAJIILHBIC CKBAKUHDI.
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Y. Yang!, M. P. Khaidinal, M. Liang?

!Gubkin Russian State University of Oil and Gas, 2Economics & Technology Research Institute — ETRI, China
Selection of the Optimal Well Completion Method for Coalbed Methane Field Development

This paper presents the current state of application of various methods of well completion for the development

of coalbed methane reservoir all over the world. Characteristics and preferred conditions of well completion methods
are analyzed. The frequency of using in practice and portion of scientific research of different methods are
determined. Coal seams are subdivided into three types according to the geological conditions of their occurrence
and reservoir properties. Furthermore, the most optimal completion methods for a particular type of reservoir have
been established, which is new and practical, and should have a beneficial effect on methane production from coal

seams.



Key words: coalbed methane reservoir development, methane production, coal seam, well completion, cavitation,

hydraulic fracturing, horizontal wells.

K pacuyery moka3zaresieil 04MCTKH OYPOBBIX PACTBOPOB

OT MeXaHMYeCKUX MpUMeceil B BUXPEBbIX THAPOPa3IeTuTe X

H. A. Araukunal, E. 1O. bapanosa®, M. I. Jlarytkun?, B. A. Jluxos?

MockoBCKuii OMTEXHUYECKUH YHUBEPCUTET,

2J13epKMHCKUH MOJUTEXHUYECKUH MHCTUTYT (puinan

Huxeroponckoro rocy1apcTBEHHOTO TEXHHUECKOTO YHUBepcuTeTa M. P. E. Anekceesa

atachkna@mail.ru

B pabome npeocmaesnena memoouxa pacuema pazoensioueti CnocoOHOCmuU UXPEsblX 2Uopopazoeiumenci,
Oa3upyoOWasca Ha NoAY4eHHOU 3a8UCUMOCMU 01 paciema epAHUYH020 3epHa pa30eleHUs.
JlocmogepHocmyb nonyueHHOU 3a8UCUMOCIU O pACYema SPAHUYHO20 3ePHA pa3oeieHUs ObLIa NOOMBEPHCOeHA
IKCNEPUMEHMATLHO C UCHOb308AHUEM NAOOPAMOPHOZ0 CIEHOA.

KwueBrbie ciioBa: OypoBble pacTBOPHI, HE(TSIHbBIE U ra30Bble CKBaXKHHBI, OYHUCTKA,

BHUXPEBOU rUApOpa3ae/IUTElb, TPAHUYHOE 3€PHO, KOMIIBIOTEPHOE MOJICIUPOBAHUE, HATYPHBIH SKCIIEPUMEHT.
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N. A. Atachkinal, E. Yu. Baranoval, M. G. Lagutkin?, V. A. Dikov?

Moscow Polytechnic University,

2Nizhny Novgorod State Technical University named after R. E. Alekseev

To Calculate the Indicators of Cleaning of Drilling Fluids

from Mechanical Impurities in Vortex Hydraulic Separators

For the cleaning of drilling fluids from oil and gas wells from mechanical impurities, it was previously proposed
to use vortex hydraulic separators (VHS). This article presents a method for calculating the separating ability

of the VHS, based on the obtained dependence for the calculation of the boundary grain separation. The reliability
of the obtained dependences for the calculation of the boundary grain separation was confirmed experimentally
using a laboratory bench.

Key words: drilling fluids, oil and gas wells, refining, vortex separator, boundary grain, computer modeling, field

experiment.



	1-2
	Содержание

