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MogaeanpoBaHue 3J1eKTP000eccoTuBAIIEeH YCTAHOBKHU

JJIS1 IOATOTOBKM TssKeJIbIX HedTeil

Axmagu Copymrt, ®. M. Xyropsuckuii?, Contann bexnas!

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

20A0 «BHUM HII»

Ahmadi.s@gubkin.ru

B nacmosuyeii pabome npounniocmpuposaivl 0CHOGHbIE NPUHYUNBL MOOETUPOBAHUSL IIEKMPOobeccorusaoulel
yemanogxu (DJI0Y) 0nst n0020MOBKU MANCENBIX BbICOKOBAZKUX He@hmell ¢ UCHONb308AHUEM CTNAMUCIUYECKU
paspabomanno2o nooxoda. Mccnedosanust iusHUsL OCHOBHBIX (PAKMOPOS (COOMHOULeHUE KOIUYeCmE Hepmu

u pazbagumens, NPOU3B0OUMENLHOCHb INEKMPOOESUOPAMOPA, MEMREPAMYPA, PACX00 0edIMYTb2AMOPa U NPOMBIGHOL
600bl) HA IPhekmueHoCcmb nPoyecca 06e380HCUBAHUSL U 00eCCOTUBAHUS Hedhmu NPo8oOUuNUch Ha nuiomHou DJI0Y.
Jlns cmamucmuuecko2o ananusa pe3yrbmamos u UCcie008anust hakmopos, KOmopule OKA3a1U 3HAYUMETbHOe
BRUSAHUE HA CMenell 00e360JICUBAHUSL U 00eCCOIUBANUS Hedhmu, ObLL UCNOIb308AH OPOOHBI (hAKMOPHDBLIL
axcnepumenm. llonyuenvt cmamucmuueckue peepeccuontvle MoOeu 0isi Cmenenel 00€360CU8anUs u
obecconusanus ne¢pmu. Ha ocnosanuu nonyuennvix mooenetl 6uliu onpedenenvl ONMUMaibHble 3HAYEHUs.
napamempos npoyecca 07151 MaKkCUMAIbHOU d¢hheKkmusHocmu yoaneHus 600bl U XA0pUO08 U3 Heghpmu.

KioueBrble ci0Ba: MOACITHPOBAHHE, TSHKEIIbIE BRICOKOBSI3KHUE HEPTH, APOOHBIH (hakTopHbIi sKkciepuMeHT (FFD),

cTerneHb 00e3BOKUBAHUS M 00ECCOMMBAaHUS He(PTH.

Ahmadi Soroush?, F. M. Khoutorianski?, Soltani Behnaz*

*Gubkin Russian State University of Oil and Gas,

2JSC All-Russian R&D Institute of Petroleum Processing (VNII NP)

Modeling of an Electrical Desalting Plant for Preparation of Heavy Oils

In the present study, the basic principles of modeling of an electrical desalting plant (ELOU) were illustrated

for heavy high-viscosity oils using a statistically designed approach. Study of the effect of basic factors (ratio of the oil
and diluent, the specific performance of electric dehydrator, temperature, used amount of demulsifier and washing
water) on the efficiency of the dehydration and desalting process was carried out on a pilot ELOU. Fractional
factorial design (FFD, 2-level plan) was used for the statistical analysis of results and investigation of factors that
had a significant effect on oil dehydration and oil desalting efficiency. Statistical regression models for dehydration
rate and desalting rate were obtained. Based on the obtained models, the optimum values of the process parameters
for the maximum water and salt removal efficiency were found.

Key words: modeling, heavy high-viscosity oils, fractional factorial design (FFD), the oil dehydration and desalting

efficiency.

DOU3NKOXUMUSI MULIEJISIPHBIX CTPYKTYP KOMILIEKCHOM 1IEJT0YHOM Cy/Ib(OHATHO-CAIUUNIATHON NPUCATKHA
JI. I1. Kyty3osal, . M. 3epsesa’, H. H. Cymiko?

1000 «HoBOKyHOBIIIEBCKHUIA 3aBO MACEI U TPUCAIOKY,

2HMuEcTUTyT GUOOpraHudecKkoi xumuu U Heprexumun HAH Ykpannsl

ninanick@ukr.net



H3yuenvl 3akonomepHocmu cunmesa 1a00pamopHvix 00pa3yos8 weilouHblX KOMNIEKCHbIX NPUCAOOK,
KOJLLOUOHBIL KapOOHAmM KOMOPbIX CMAOUIUSUPOBAH 00HO8peMeHHO 08ymsa munamu 1IAB: cyreghonamom

u canuyunamom Karvyus. Memooamu sHrcudKocmuou xpomamozpaguu, 08yxX@azHo2o mumposanusi, 6bl0e1eHUs.
AKMUBHO20 8ewecmed 0CaicoeHuem, KOaIOUOHOU CIAdUIbHOCIU U NOMEHYUOMEMPUYECKO20 MUMPOBAHUS
uccne008an KOMNOHEHMHbBIL COCMAG U PUUKO-XUMUYECKUE CEOUCEA MUYETISIPHBIX CIPYKMYP NPUCAOOK.
IIpeonooicen mexanusm 06paz3o8ans KOMNIEKCHOU CYIbHOHAMHO-CANUYULAMHOU NPUCAOKU. YcmanosneH
ONMUMATIbHBIN COCMAE MUYEIAPHLIX CIMPYKMYP NPUCAOKU.

KiroueBrble ciioBa: cyinb(hOHATHO-CATULMIIATHAS IPUCAIKA, MULIEIUIBL, TOTEHIIUOMETPUUECKOE TUTPOBAHHUE,

xpomarorpadusi.

L. P. Kutuzoval, I. M. Zerzeva!, N. N. Sushko?

*LLC «Novokuibyshevsk Qils and Additives Plant»,

2Institute of Bioorganic Chemistry and Petrochemistry NAS of Ukraine

Physicochemistry of Micellar Structures of the Complex Alkaline Sulfonate-salicylate Additive

The study provides the regularities of the synthesis of complex alkaline additive, whose colloidal carbonate

are simultaneously stabilized by the two types of surfactants: calcium sulfonate and calcium salicylate. Using the
methods of liquid chromatography, two-phase titration, release of the «active substance» by precipitation, colloid
stability, potentiometric titration we investigated the component composition and physicochemical properties of
micellar structures additives. Formation mechanism of the complex sulfonate-salicylate additive is proposed and
optimal composition for micellar structures of additive is provided.

Key words: additives, sulfonate, salicylate, micelle structure, titration, potentiometric, chromatography.

Hcnoab3oBanue pacyeTHBIX METOA0B KBAHTOBOMH XUMUH

AJIS1 CO3IaHUSI MOoJeJieii B3auMo/ielicTBHii B He(PTAHBIX JUCTEPCHBIX CHCTEMAX

A. W. KOcymnos, JI. b. Kupusiosa, K. I1. ITamenko

AcTpaxaHCKHUl rocy1apCTBEHHbIN TEXHUYECKUH YHUBEPCUTET

Ikirilova@astrakhan-dobycha.gazprom.ru

B cmamve uzyueno 63aumooeticmaue KOMNOHEHMO8 He(hmanotl ducnepcHotl cucmemvl. Mcnonv3ya
Kkeanmosgo-xumuueckutl komniexc GAMESS, cmoodenuposarivl u onmumusuposansbl MoaeKyivl peHanmpena,
2eKcadeKkana, a maKdce COeOUHeHUll, OMHOCAUWUXCA K CMOUCTIO-ACPHATbIMEHOBbIM eUecmeam He@mu.
Cmooenuposarvl 83aumMooeticmeue KOMNOHEHMO8 HeqhmaHOU OUCNEPCHOLU CUCTeMbl, d MAKH#Ce PACCUUMAHbL
CMPYKMYpHble, SHep2emuyecKue, 2eomempuieckue U 3apsaoossie Xapakxmepucmuxy OnMmuMU3UpO8aHHbIX
MoOenetl MONeKYIAPHBIX KOMNIEKCOS.

KuioueBble ciioBa: HeQTSHBIE JUCIIEPCHBIE CUCTEMBI, KBAHTOBO-XHUMHUYECKOE MOACTHPOBAHKE, IOy IMITUPUICCKUI

Meroxa, Meron PM3, achansrensr, GAMESS.

A. 1. Yusupov, L. B. Kirillova, K. P. Pashchenko

Astrakhan State Technical University



Application of Quantum Chemistry Computational Methods

for Creation of Interaction Models in Oil Dispersed Systems

Interaction between components of oil dispersed system is studied. Using quantum-chemical system GAMESS

the molecules of phenanthrene, hexadecane and oil resinous-asphaltenic compounds are simulated and optimized.
Interaction between components of oil dispersed system is simulated and structural, energetic, geometric and charge
parameters of molecular complexes optimized models are calculated.

Key words: oil dispersed systems, quantum-chemical modeling, semi-empirical method, PM3 method, asphaltens,
GAMESS.

Bobinenenue apoMaTHyecKuX yrjieBoa0poa0B U3 ABTOMOOUILHOT0 O€H3HHA C LeJIbI0

JI0BeJIeHUs ero KayecTsa 10 HopM EBpo-5

M. K. Maxmynos, I'. P. HapmetoBa, P. P. Xaiiutos

WuctutyT 061meit n Heoprannueckoit xumuu AH PecriyOnmku Y30exknucran

makhmudov.mukhtor@mail.ru

B cmamve npusedenvt pezyrvmamol uccie008anus no a0COPOYUOHHOMY 8blOENEHUIO APOMAMULECKUX Ye1e8000P0008
U3 HU3KOOKMAHOB020 ABMOMOOUNTLHO20 ben3una ¢ nomowvio cunuxazens mapxu KCK. Onpedenena emxocms
axmugupogannozo cuauxazens KCK no pasnuunvim napa@unosuim u apomamuieckum copbamam KpuocKonu4ecKum
Memooom 6 JcudKol gaze. B pesyromame nposedenus deapomamuzayuu UCX0OH020 DEH3UHA YOAIO0CL CHUSUMb
cooepaicanue apomMamuieckux y2ne8000pooos ¢ 48,78 oo 34,65%.

KimoueBble c1oBa: O¢H3UH, aICOPOCHT, lcapoMaTU3allis, ApOMATUICCKUE YTIICBOIOPOIBI.

M. Zh. Mahmudov, G. R. Narmetova, R. R. Khaiitov

Institute of General and Inorganic Chemistry of Academy of Sciences of the Republic of Uzbekistany

Aromatic Hydrocarbons Isolation from Motor Gasoline

with the Purpose of Meeting Euro-5 Standards

The results of investigation of the aromatic hydrocarbons adsorption isolation from low-octane motor gasolineby
using silica gel KSK are presented. Capacity of activated silica gel KSK for various paraffinic and aromatic sorbates
is determined by cryoscopic method in the liquid phase. By means of partial dearomatization the content of aromatic
hydrocarbons in initial gasoline has been reduced from 48,78% to 34,65%.

Key words: motor gasoline, adsorbent, dearomatization, aromatic hydrocarbons.

TexHoJiorusi ynpapjeHus HepremiamaMu pe3epByapoB BOJ0OOYUCTHBIX COOPY:KeHUIl

E. P. llInep6ep, T. H. bokosukosa, U. P. [lyn, JI. A. Mapuenko, JI. P IlInepGep

Ky0anckwii rocy1apcTBeHHBIH TEXHOJIOTHIECKHH YHUBEPCUTET

davidshperber@mail.ru

B cmamuve paccmompenvt nymu ynpaeienus Hegpmeunamamu 600004UCTIHBIX COOPYICEHUN 8 NPOU3BOOCMEE KUPRUYA

u Kkepamsuma. Hpedcmaeﬂeﬂbl npedﬂazaeMble NPUHYUNUATBbHbIE MEXHO/IOCUYECKUE CXEMbL UX NOJIYUEHUA.



Ilpeocmasnenst ux docmourncmea. ObOCHOBAHA IKOHOMUUECKAS dPDHEKMUBHOCHb BHEOPEHUSA NPEONALAEMbIX
MexHON02Ul.

KiueBble ciioBa: HeTeIaMbl BOJOOUYUCTHBIX COOPY)KEHHM, KUPITUY, KEPaM3HT, SHAOTEPMHUYECKHN 3P PEKT.

E. R. Shperber, T. N. Borovikova, I. R. Dun, L. A. Marchenko, D. R. Shperber

Kuban State Technological University

Technology of Tanks Oil Sludge of Wastewater Treatment Plants

The control methods of oil sludge of water treatment facilities in brick and keramzit manufacture are considered.
Principal schemes of their production are suggested, the advantages of these schemes are presented,

and economical efficiency of schemes implementation is demonstrated.

Key words: oil sludge of water treatment facilities, brick, keramzit, endothermic effect.

IIporHo3npoBanue N3MeHEeHHsI BSI3KOCTH MULIEJJISIPHOTO PACTBOPA CeJIEKTHBHOTO JIeliCTBHS

MPU CMELIEeHUH € TJIACTOBLIMH BOJAMH Pa3JIHYHONH MUHEPATH3ANUH

K. . babunxkas®, B. B. Konosanos!, . B. Ilapskos?, I1. B. Porepc?, T. B. Uuxepesal

1Camapckuii rocy1apCTBEHHBIN TEXHUMYECKUH YHUBEPCHUTET,

2000 «Pe300NHIONHTY

babitskayaki@gmail.com

B pabome npedcmasnenst pezynomamot Uccied08aHUsl PeOOSULEeCKUX COUCE Ped2eHma — 600H020 PACMBEOPA
AHUOHHO20, HEUOHHO20 U YsUmMmMepuoHHo2o 11AB, npednasnauenno2o 0 uHmerHcugurayuu 00owvIYU Hedhmu.
IIpeonoscennoe couemanue I[IAB 6 muyenniapnom pacmeope ob1adaem KOMNIEKCHIM 0eticineuem, no3eo.iaem
CHU3UMDb 8A3KOCMb HeQhmu U 0SPpaAnU4ums 6000NPUMOK HAACTOBOU 800bl K CKadicuHe. B sxcnepumenmanvuoil wacmu
pabomusl nokazano npeobradaioujee erusHUe 0OHOBANEHMHBIX KATMUOHO8 HA HADOP 653KOCTIU peazeHma u
VCMAHOBNEHO PEON02UYeCcKoe NOGeOeHUe COCMABA 8 3ABUCUMOCTIY O UBMEHEHUS KOMNOHEHMHO20 COCMA8A
naacmoguvix 600. Ha ocrhoge nonyuenuvix 3akOHOMEPHOCMEN NPEOL0HCEHA MAMEMATHUYECKASI MOOeTb NPOSHO3A
PEON0SUUECKUX CEOUCNE PeazeHma NP e20 CMeUeHUU ¢ RAACTHOBbIMU 800AMU PA3TUYHON MUHEPATUZAYUL.
KuroueBble cjioBa: MUICIUIIPHBIN PacTBOP, peareHT KOMIUIEKCHOTO JAEHCTBYS, TOBEPXHOCTHO-aKTHBHBIE BEIECTBA,
UHTeHCUUKaIHs 100bIYM He(TH, MaTEeMaTHYECKask MOJICIIb, PEOJIOTMYECKUE CBOMCTBA, MUHEPATH3aLlusl, TIACTOBBIC

BOJIBI.

K. I. Babitskaya?, V. V. Konovalov?, I. V. Tsar’kov?, P. T. Roters?, T. V. Chihereval

1Samara State Technical University,

2LLC "Resolutionpoint”

Prediction of Viscosity Change of Selective Micellar Solution While Mixing with Water of Different Salinity
The article provides the investigation results of rheological properties of reagent — water solution of anionic,
nonionic and zwiterionic surfactant used for oil well stimulation. Suggested surfactant combination in micellar
solution has compound action, allows to reduce oil viscosity and to limit oilfield water influx towards the well.
The dominate influence of monovalent cations on reagent viscosity is demonstrated in the experimental section

and rheological behavior of the reagent is estimated depending on oilfield water composition changes.



On the basis of the obtained regularities the mathematical model for prediction of mixture of reagent and oilfield
water rheological properties is proposed.
Key words: micellar solution, compound action reagent, surfactant, oil well stimulation, mathematical model,

rheological properties, salinity, oilfield water.

O030p MeTONOB HHTEPIPeTANMH HU3KOOMHBIX KOJIJIEKTOPOB

C. U.T'yces

Oumman «"aznpom OI1 UuaTepusmnn b.B.» B r. Cankr-IletepOypr

s.gusev@gazprom-international.com

B cmamve npusedenvt naubonee wacmule npuiuHbl, NPUBOOAUE K CHUICEHUIO YOETbHO20 INEKMPULECKO20
CONPOMUGIEHUS NIACMA U NPOAHATUZUPOBAHbL HAUDOIee PACNPOCPAHEHHbIE MEMOOUKY UHMEPNPemayuu.
Paccmompenvr npeumywecmea u nedocmamxu paccmampugaemvbix Memooos 8 3a6UCUMOCIU OM UX NPUMEHUMOCIU 8
KAACOOM KOHKPEMHOM CyHae.

KiroueBble cjioBa: FeO(l)I/IBI/ILIGCKI/IC HCCJICAOBAHN CKBAXWH, HU3KOC COIIPOTHUBJICHUEC, MCTOAbI MHTCPIIPETALIUH.

S. I. Gusev

Gazprom International

Review of Low-Resistivity Reservoir Interpretation Methods

This article covers the most frequent reasons for low resistivity pay and analyzes the common methods
of interpretation. It shows that each method has its own advantages and disadvantages depending

on its applicability in every particular case.

Key words: well logging, low resistivity, interpretation methods.

YucjieHHOE MO/IeJIMPOBAaHME U3MEHEHHUsI TPOHNIIAEMOCTH U MPe/IeJIOB YCTOHYHBOCTH MOPOI-KOJLIEKTOPOB
10. E. Karanos, A. K. fAragapos

TroMeHCKUI UHAYCTPUAIIBHBIA YHUBEPCUTET

katanov-juri@rambler.ru

Hccneoosano necmayuonapHoe 8030elicmeue H#UOKOCmu Ha CmpyKmypy necuaHukog npooykmuerozo niacma FOB1
Jlac-Ezanckozo negpmanozo mecmopooicoenus. B npoyecce sxcnepumenma, Ha o6pazyax kepra (npu nocmosnHoM
nepenaoe 0agierust U 0OHOOCHOM Cocamuu 0opasya) onpeodenenvl 3HauYeHUs NIOMHOCMU NOPOO, HOPUCTOCU U
enasicnocmu. J[na oyeHKu 6IUAHUA HCUOKOU (ha3bl HA CIMPYKMYPY UCCLe0yeMblX NOPOO 8blOPAH napamemp
NPOHUYAEMOCMU, USMEHEeHUe KOMOPO2O UCCIe008aHO NPU nepexode om Nopoo eCcmecmeeH ol IAHCHOCIU
(HEBOOOHACHIUEHHBIX) K 8000HACBIWEHHbIM nOpodam. TIpu smom danvheliuiee pazmblanue NeCUAHUKA RPUEOOUM K
nadenuio npedenda NPoYHOCMU NOPOObl, HAYUHAEMC A MACCUBHAS Oehopmayusl, 3a KOMOPOU ciedyem NameHmHblU
nepuoo paspyuilerus nopoobl.

KioueBble cj10Ba: TOpHBIE TOPOJIB, MECUAHHUK, TPOHULIAEMOCTD, 1e(OopMaLus MOPO/I.



Y. E. Katanov, A. K. Yagafarov

Tyumen Industrial University

Numerical Simulation of Changes in the Rock Permeability

and Stability Limits of Reservoir Rocks

The investigation of liquid impacts on sandstones structure of productive layer YuV1 of the Las-Egansky oil field

is carried out. In the course of the experiment using core samples (identical change of pressure, uniaxial compression
of a sample) values of rock density, porosity and moisture are determined. For the assessment of liquid phase
influence on a structure of the studied rocks permeability parameter is chosen. Its change is studied upon transition
from rocks of natural moisture (not water-saturated) to water-saturated rocks. Furthers sandstone washing out leads
to falling of rock strength, to begining of massive deformation, which followed by latent period of rock destruction.

Key words: rock formation, sandstone, permeability, rock deformation.

Oc00eHHOCTH BEPTUKAJbHBIX MOTOKOB (JIIOU10B

MpPU HHTEPNPETAINA THAPOTUHAMUYECKHX HCCJIEM0BAHMIT CKBAKUH

J1. I1. AHukeeB

HNuctuTyT nmpobnem HedTH u raza PAH

anikeev@ogri.ru

B cmamve npedcmasnenvl pe3yibmamol nPAKMuYecKol peanusayus HOBOU MemoOUKU UCCIe008AHUSL CKEANCUH,
Komopasi npeodnoazaem UcKyccmeerHnoe hopmuposanue 08yxghasHo2o NPUmoKa K cK8adcuHe Guioudda ¢ usmeHsemvim
omuouwenuem ¢paz 6 nomoxe. Ha npumepax noxaszamvi ciosicHocmu, 03HUKAIOWUE RPU NPOSEOESHUU UCCTIeO08AHUL U
npeodcmasiiensl 3a0ai, KOmopbvie YOaioch peuiums no pe3yibmamam 00pabomxu ucciedo8anuil.

KioueBble ci10Ba: oOpaTHbIC 33/1a4H, UCCIIEJOBaHNE CKBAXKHUH, MHOTO(a3HBIN TTOTOK.

D. P Anikeev

Oil and Gas Research Institute RAS

The Peculiarity of Vertical Fluid Flows in the Process of Well Testing Interpretation

The results of practical realization of the new well testing procedure, which implies artificial formation

of two-phase well stream of fluid with variable number of phases, are presented. Complexities which appear
while investigation process are shown using different examples and problems which have been solved

by investigations results processing are demonstrated.

Key words: inverse problem, well testing, multiphase flow.

HccaenoBanne BOTHOBOIO 1M0JIsI B 00CagHOI KOJIOHHE CKBAKHHBI

P. H. I'araymmun, E. A. Mapduna

Kazanckuit Hayunbiit ienTp PAH

rustem.acadrome@mail.ru

B cmamuve npugoodamcs pesynrvmamot ucciedosanus 6030yicOeHUs YApyux Koaedanuti 8 Mooeiu 00CcaoHoll

KOJIOHHbl CK6AJNCUHRBbL nPpU PA3IUYHBIX 6APUARMAX C60pK1/l omotl Mmooenu. Pa3pa60maH 3KcnepuMeHmanbelL7 cmeﬁé,



NO360NAIOWULE MOOEUPOBAMb 38YK080e noe 8 nepghopuposannoti mpyoe. C yenvro nogviuieHus 3¢ gexma
6030eticmeus onpeoeienbl AMNIUMYOHO-4ACMOMHbIE XaPAKMePUCMUKU 00Ca0HOU KOJIOHHbL U 00OPOMHOCIU
AKYCMUYecKoll cucmemvl NPpu 3a0AHHOL 2eOMempuu mpakma u ceotcmeax cpeowl. I1okazano, 4ymo ¢ NOHUdMCeHuem
4acmomul UHMEHCUBHOCMb 8030ydcOaemMblx Konebanuil gospacmaem. IKCHePUMEHMANbHO YCMAHOBLEHO, YMO
KpamHoe ygenuuenue OmHoCUMenNbHOl AMNIUmMyobl Ko1ebanuil Haba0aemcs 6 pe3oHaHCHOU 0o1acmu.

KiioueBble cJ10Ba: BOJIHOBOE BO3/ICHCTBHE, CKBOKMHA, 00CaHAs KOJIOHHA, 100b1Ya HeTH, epdopalius, aMILIUTY /1A,

qacToTa.

R. N. Gataullin, E. A. Marfin

The Kazan Science Center of the RAS

Study of Wave Field in a Well Casing String

Results of an experimental research of elastic oscillations in casing string of well are given at various alternatives
of the assemblage. The experimental stand which allows to model sound field in a perforated pipe is elaborated.
For the purpose of aftereffect increasing amplitude-frequency characteristics of a casing string and a quality factor
of acoustic system are determined at given geometry of a channel and properties of medium. It is demonstrated

that with the falling of frequency the intensity of stimulated oscillations increases. It is estimated experimentally
that the aliquot magnification of the relative vibration amplitude is observed in a resonance region.

Key words: wave action, well, casing string, oil recovery, perforation, amplitude, frequency.

Pacuer mapamMeTpoB J1a60pPaTOPHOTO CTEH/IA IJI1 MOAETHPOBAHNS MPOIECCA MEPEKAYKH

aHOMAJIbHBIX HeTeill npu Bo3aelicTBUH (PU3NYECKUMU MOJISIMHU

I1. A. Keipusimesal, B. O. Hekyuaes?, I1. B. ®enopos?

LY XTHHCKHIT TOCy 1apCTBEHHBIN TEXHUYECKUH YHUBEPCHUTET, . YXTa,

2000 «HUU TpaucuedTb», r. Mocksa

vnekuchaev@ugtu.net

B pabome npeonosicena cxema nabopamoprnozo mpyorHo2o cmenoa 015 UCCACO08AHUS GIUSHUSL (PUUUECKUX NOJel

U XUMUYECKUX peazeHmos Ha peofiozudeckue ceotcmea Hepmet Tumano-Ilevopcrou Heghme2a3oHOCHOU RPOSUHYUY,
mpancnopmupyemvlx no macucmpaivivim Hegpmenpogooam AO « Tpancredpmo-Cesepry. Ha oannom mpyonom cmenoe
npeononazaemcs ocywecmesienue NoOMmoyHoUu oopabomxu Hedhmu YIbmMpa3gyKOGbIM U MASHUMHBIM ANNAPAMami,
dobasnenue 0enpeccopHbix NPUCAOOK, CO30aHUe C NOMOWBIO MEPMOCMAMO8 HEOOX0OUMBIX NePenados memnepamyp
MedrcOy sHeutnell cpedoll u mpyoonposodom. Onpeodeiienbl pedcumvl NOMOKA Hepmu 6 cmeroe npu Pa3HblX 3HAYEHUSX
CKOpOCMU NOMOKa, ouamempa mpyovl u 653Kk0cmu nepexavusaemou Hegpmu. [Iposedenvl pacuemsl 3K8UBATEHIMHBIX
cKopocmell cO8u2a 1 COOMEEMCmeyIouUx UM pacxo008 u nomepsb 0asieHusl, NPOOOINCUMETbHOCHU 00pabOmKU
Qusuneckumu noaamu, epemeru Oe30NACHOU OCMAHOBKU U 3HAYEHUIL NYCKOBbIX OABNIeHULL, paciem menio8o2o
aghgpexma npu obpadbomre Hedpmu yrempazgykom. Ha ocnosanuu pacuemog 2udpagiuyeckux nomeps Ha mpeHue u
nomepb Ha MeCHHble CONPOMUBTECHUS NPU MedeHuU Hehmu no 1a60pamopHomy cmerdy no00OPano Heodxooumoe
HacocHoe 0bopydosanue.

KioueBble ciioBa: Gu3nyecKue MoJs, BBICOKOBS3KHE U BhICOKOoNapaduHUCThIe He(hTH, Ta00paTOPHBII CTEH],

MOACIIUPOBAHUC ITOTOKA B TPY6OHp0BO,Z[€, PCOJIOTUICCKUC CBOIICTBA.



P. A. Kyrnysheval, V. O. Nekuchaev?, P. V. Fedorov?

1Ukhta State Technical University,

2Transneft R&D, LLC

Calculation of Parameters of the Lab Scale Flow-Loop Set up for Simulation the Flow

of Waxy Crude Oil in Pipeline under the Influence of Physical Fields

The present work is aimed at the calculations of parameters of lab scale flow-loop set up, which is developed

to simulate the rheological behavior of waxy crude oil flow in pipeline under the influence of physical fields and
chemical additives. The paper describes the experimental design of the model pipeline system and the equipment used
for oil flow heating and cooling, magnetic and ultrasonic fields processing. Oil flow regimes in the model system for
different flow rates, pipe diameters and oil viscosity are identified. The equivalent shear rates and the corresponding
oil volumetric flows and pressure drops, the time of oil processing by magnetic and ultrasonic fields, the time of
safety pipeline stop and starting pressure values, the thermal effect at oil sonication are calculated. On the basis of
calculations of hydraulic friction losses and losses on local resistance in the model lab scale flow system the
necessary pumping equipment is chosen.

Key words: physical fields, high-viscosity and waxy crude oils, lab scale flow-loop set, flow simulation in pipeline,

magnetic field, ultrasonic field, rheological properties.

PacueTHO-3KCIIepUMEHTAIBHBII METO/I ONpPeieIeHUs] KHCJIOTHBIX YHCEJ CMAa30YHBIX Maces

¢ npuMmeHenneM UK-cnekrpomerpun

b. I1. Toukonoros, B. A. loporounnckas, E. B. Moxaiickas, M. A. JleonoBa

PI'Y nedtu 1 raza um. M. M. I'yOkuna

m-leonova@inbox.ru

Paspaboman pacuemno-sxcnepumeHmanvhblil SKCNpecc-memoo ONpedeieHusi KUCI0OMHO20 YUCTA MACE]L C
npumenenuem UK-Dypve cnexmpomempuu. OcobeHHoCmAMU NPEOTIONCEHHO20 MemOoOd A6AemCcs UCNONb308AHUE
08YX Xapaxmepucmuyeckux ooaacmeil 0JIHOBLIX YUCET, UCNONb308AHUE PESPECCUOHHO20 AHAIU3A, Pa30eleHie Macel
8 3a6UCUMOCIU O HA3Ha4eHus. Memoo xapaxmepuszyemcs Maaol 8eIUYUHOU NOSPEUWHOCIU U MOXCem Oblmb
PeKoMen008an OJisl ONePamusHO20 onpeoeireHuss KUCIOMHbIX YUcCel NOJHOCbIO UTU YACIMUYHO OKUCTEHHbIX
pabomasuiux mace.

KiroueBble ¢j10Ba: KHCIOTHOE YHnCJI0, CMa309HBIC Macjiia, 9KCIIPECC-MCTO, I/IK-CHCKTPOMCTPI/IH.

B. P. Tonkonogov, V. A. Dorogochinskaya, E. V. Mojaiskaya, M. A. Leonova

Gubkin Russian State University of Oil and Gas

Express-Method of Determination of Acid Number of Lubricants Applying IR-Spectrometry

Experimental method of calculation of acid number of lubricants using IR-spectrometry was designed. The main
features of this method are using of two characteristic peak areas, applying of regression, differentiation of lubricants
according to their application area. Method is characterized with low error meaning. The method is recommended to
use for fast determination of acid number of aged or partly oxidized used oils.

Key words: acid number, lubricants, express-method, IR-spectrometry.
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