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H3eneuenue nepmanvix Kuciom uz Ou3eabHo20 MONaIUea amMmuainou 600ou. I'uopoounamuueckue
XapakmepucmuKu mapeiKu annapama.
Y. A. Mypmyum, I'. A. Mamenos

E-mail: 2040336 @ gmail.com

W3yuensl (QpHU3MKO-XMMUYECKHE CBOICTBA BEIIECTB, YYAaCTBYIOIIUX B MpPOIECCAX OYMCTKH JU3EIBHOTO
TOIIMBA aMMUAYHOM BOJIOW U MPH €ro MPOMBIBKE BOJOH. JloKa3aHO, YTO 11es1eco00pa3HoO UCIOIb30BAHNE
B KAa4eCTBE pearcHTa aMMHUA4YHOW BObI, conaepikamieil ~2% wmac. HeQTSHBIX KHUCIOT. YCTaHOBIICHBI
ONTUMAIILHBIE CKOPOCTH HWCTEYCHHS TOIUIMBA M3 OTBEPCTHS Tapenku npu ero ounctke (0,15 m/c) u
npombiBke (0,30 m/c), obecnieunBarone CTaOMIbHYIO paboTy Tapenb4aTol KOJOHHBL. [Ipu 3TOM, BEICOTHI
CJIOSl TUCTIEPCHOM (ha3bl O] TAPEIKOM COOTBETCTBEHHO paBHBI 12—16 MM 1 75—-85MM.

KiaroueBble ciaoBa: HEQTSHBIE KHUCIOTHI, HW3BJICUCHHE HEPTSIHBIX KHUCIOT, IU3EIHHOE TOILIUBO,

aMMHUadHasd BOJAa, KUCJIOTHOCTb TOILIMBA, TapCiibyaTasd KOJIOHHA, THAPOJUHAMUYCCKUC XaPAKTCPUCTHUKMU.

Extraction of petroleum acids from diesel fuel with ammonia water. Hydrodynamic characteristics of
extractor plate

Ch. D. Murshudli and G. A. Mamedov

The physicochemical properties of substances taking part in processes of diesel fuel cleaning with
ammonia water and washing with water are studied. It is shown that ammonia water containing ~2 wt. %
of petroleum acids should be used as the reagent. For steady operation of the plate column, the optimal
rates of fuel discharge through the plate holes are found to be 0.15 m/sec for cleaning and 0.30 m/sec for
washing of the fuel. In this case, the disperse phase layer heights under the plate are 12-16 mm and 75-85
mm, respectively.

Keywords: petroleum acids, extraction of petroleum acids, diesel fuel, ammonia water, fuel acidity, plate

column, hydrodynamic characteristics.

Cmpykmypa u ceoiicmea on1eocma3ok Ha ochoge ILAB npupoonozo npoucxoscoenusn
JI. B. XKenesnsiii, 0. B. Benmuropckas, A. A. Tlaneiikun, U. A. Benrep
E-mail: veligorskaya2 l @mail.ru

[IpeacraBnensl pe3yabTaThl UCCIAEAOBAHUS CTPYKTYPHOIO KapKaca M CBOMCTB BBICOKOTEMIEPATYPHBIX
0JIEOCMAa30K, COJEepXallUX B COCTaBE€ 3aryCTUTENs] KOMIIOHEHTHI, MOJy4aeMble U3 BO300HOBIISIEMOIO
MIPUPOTHOTO CHIPBS. YCTAHOBIICHO CTPOCHUE TMEPBHYHBIX CTPYKTYp IUCIEPCHON (ha3bl 0JIEOCMA3OK,
M3TOTOBJICHHBIX C TPUMEHEHHUEM KaJIbIIUEBBIX MBI JKUPHBIX KUCIOT MITUYLETO JKHUPa U MaJIbMOBOTO Macia

B Ka4C€CTBC OPraHUYCCKOTO KOMIIOHCHTA 3aryCTHTCIIA. I[OK@B&HO, YTO OTJIMYHUTEIbHEIE CBOMCTBA



0JIEOCMA30K 00eCTICUnBAIOTCS CUCTEMOM 3aryCTUTENs Ha OCHOBE JqucIiepcuu kapOonarta kambius u [IAB
IPUPOJHOTO MpoucxoxaeHus. [1o 00beMHO-MeXaHMUECKUM, aHTHOKUCIUTEIbHBIM, TPUOOIOTHYECKUM U
3alIUTHBIM CBOMCTBAM MOJIyY€HHBIE 0JI€OCMA3KU HE YCTYINAIOT TOBAPHOM CBEPXIIENOYHON CYyIb()OHATHOM
CMa3sKe.

KiroueBble ci0Ba: ojeocMa3Ku, BO30OHOBISIEMOE CbIpbe, KapOOHAT KaJlbLUsl, KaJbLUT, (aTepur,

IaJJbMOBO€ MaciJIo.

Structure and properties of natural surfactant based oleogreases
L. V. Zheleznyi, Yu. V. Veligorskaya, A. A. Papeikin, and I. A. Venger

The results of study of the structure and properties of high-temperature oleogreases containing in the
thickener components that can be derived from renewable natural materials are presented. The
constitution of the primary structures of the oleogreases prepared by using calcium soaps of fatty acids of
poultry fat and palm oil as the organic component of the thickener is established. It is proved that the
distinctive properties of the oleogreases are ensured by the thickener system based on calcium carbonate
and natural surfactant dispersion. In bulk-mechanical, antioxidative, tribological, and protective
properties, the obtained oleogreases are not inferior to commercial superalkaline sulfonate lubricant.

Keywords: oleogreases, renewable material, calcium carbonate, calcite, faterite, palm oil.

Mamemamuueckoe  MoOOeIUPOBAHUE  NPOUECCA  MEPMUYECKO20  KPeKUH2A  Hegmewinama,
AKMUBUPOBAHHO20 INEKMPOMAHUMHBIM U3TYYUEeHUEM

B. A. Jlio6umenko, B. U. ®pomnos, M. I1. KpecroBaukos, C. B. Jlecun

E-mail: fvi209@mail.ru

IIpencraBneHsl pe3ynbTaThl MOAETUPOBAHMSA Mpoliecca TEPMHUUECKOTo KpeKMHra HedrenuiaMma,
AKTUBUPOBAHHOTO JJIEKTPOMATrHUTHBIM H3iIydeHueM. [lomydeHa 3KCnepuMEHTanbHO-CTaTUCTHYECKAs
MOJIeJIb 3aBUCUMOCTH BBIXOJIa IIMPOKOM Tra30ijaeBod (pakuuyd OT YacTOTHl HM3IY4YEHHs, MOIIHOCTU
3JIEKTPOMArHUTHOrO M3iydyeHust U BpemeHu aktuBaimu HIII, Ha ocHOBe KOTOpO#l Oyder mpoBeaeHa
ONTUMU3ALIKS YCIOBHUH IIpoLecca.

KuaroueBble ciaoBa: Hedremwiam, SJIE€KTPOMArHUTHAs ~ aKTUBALMA, TEPMHUYECKHM  KPEKHUHT,

MAaTEMAaTUYCCKOC MOACIIMPOBAHHUC.

Mathematical modeling of thermal cracking of oil sludge activated by electromagnetic radiation
V. A. Lyubimenko, V. I. Frolov, M. P. Krestovnikov, and S. V. Lesin

The results of modeling of thermal cracking of oil sludge activated by electromagnetic radiation are

reported. An experimental-statistical model of dependence of wide gas oil fraction yield on radiation



frequency, electromagnetic radiation power, and oil sludge activation time is obtained to optimize the
cracking process conditions.

Keywords: oil sludge, electromagnetic activation, thermal cracking, mathematical modeling.

Ll[enounoii pacmeopumenv 0maoxiceHuil cyibpamos dapus u CMpoOHUUA
JIn Hanun, X5 Jaknans, Yxao Jluusy, JTro TTuanm
E-mail: Inyswpu@ 163.com

B nacrosmee BpeMs Ha HE(TAHBIX MECTOPOXKICHHSIX 3a4acTyl0 NMPUMEHSETCS TEXHOJOIHs pa3paboTKH
3al€XKU C NPUMEHEHHEM 3aBogHeHHs. OJHAKO IO pa3iIuYHBIM INIPUYMHAM JIaHHAs TEXHOJOTHSA 4YacTo
CONPOBOXKAAETCS (HOPMUPOBAHHEM HEOPraHWYECKHX OTJIOKEHHH Ha CTEHKax TpyOONpoBOAOB H
obopynoBanusi. Cynbdarel 6apus ¥ CTPOHIUS SBISIOTCS COJIIMH, HanOOJIee YCTONYUBBIMU K JICHCTBUIO
KHCJIOT, OOBIYHO MpPUMEHSEMbIX B KadecTBe pacTBopureneil. B pabote mpeacraBieH HOBBIM LIETOYHON
pactBoputenb cynbdaroB Oapus u cTpoHuMs SA-209 M uccinenoBaHbl MapaMeTpbl, BIMSIOIME Ha
5pGEKTUBHOCTh yHAICHUS OTIOXKEHUH. JlaHHBIA pPAacTBOPUTENh HMMEET HHU3KYI0 KOPPO3HOHHYIO
aKTUBHOCTb II0 OTHOLICHHIO K OOOpYyJOBaHUIO U TpyOONpoBoOJaM, SBISETCS O€30MACHBIM s
OKPY’KaIOIEH Cpebl, a TAK)KE ITO3BOJISAET JOCTUYD BBICOKOM CTENECHU YAAICHUS OTIIOKECHUM.

KiroueBble ci10Ba: HEOpPraHMYECKHE OTJIOXKEHUS B CKBa)XHUHE, PACTBOPUTENb OTJIOXKEHWH, Cyiabdar

Oapusi, cynbdaT CTPOHLIHUS.

An alkaline barium and strontium sulfate scale disssolver
Nianyin Li, Dailan He, Liqiang Zhao, and Pingli Liu

At present, most oilfields are developed by applying water flooding technology. But due to
incompatibility between injection fluid and formation water, and other reasons this technology is often
accompanied by inorganic scale deposition on water and oil pipe and equipment walls. Barium and
strontium sulfates are highly resistant to the acids that are generally used as scale dissolvers. In this work,
a new chelating-agent-based alkaline barium and strontium sulfate scale dissolver named SA-209 has
been developed and many of its important parameters, such as salt concentration, reaction time, pH value,
temperature, etc. that affect descaling efficiency, are evaluated by experiments and analysis. This
dissolver has high descaling rate and low equipment and pipe corrosion, is environment-friendly, and so
would have promising application in oilfields.

Keywords: inorganic well scale, scale dissolver, barium sulfate, strontium sulfate.



TI'enepayusa yz2neeo0opo0oe npu 2udpOmMeEpMaAnbHbIX NPECPAUEHUAX OPZAHUYECKO20 6eulecmea
0OMAHUKOBBIX NOPOO

I'. II. KarokoBa, A. M. Kusimosa, U. I1. Kocaues, C. M. Iletrpos, I'. B. Pomanos, JI. M. Cutauxosa, 1. H.
IInoranukoBa, A. B. Baxun

E-mail: kayukova@iopc.ru

BrisiBiIeHBI OCOOCHHOCTH MPOAYKTOB THIPOTEPMAIBHBIX TPEBpPAlIEHUNA OPraHMYECKOrOo BEIIECTBA
OMTYMUHO3HOW TOPOJBI W3 KapOOHATHO-TIIMHHUCTHIX JIOMAaHUKOBBIX OTJIOKCHUU BEPXHETO JCBOHA
PomamkmHCKOTO  MECTOpOXKIeHHUs, OOYCIOBJICHHBIE TIeHepanueld OWUTYMHUHO3HBIX KOMIIOHEHTOB,
HaxOJSIIUXCSA B CBOOOJHOM COCTOSSHMM B IOPOJIC, & TAKKE YIJIEBOJOPOJOB M BBICOKOMOJEKYIISPHBIX
reTepoaTOMHBIX COEJUHEHUH B TMpolecce JASCTPYKUHUH HepacTBopumoro keporeHa. Ilokaszano
npeoOyiajaHie B MPOJIYKTaX JECTPYKIIMH KEPOreHa CpeIu H-aJIKaHOB TOMOJIOTOB C YETHBIM YHCIOM
aTOMOB YIJIEpOJa, a TaKKe Haluyue B COCTaBe ac(albTEHOB IBYX TBEPJbIX IUCIEPCHBIX (Das,
pa3IM4aromuxcst apOMaTUYHOCTBIO, coJiep’KaHHEM reTepoaToMoOB, MUKPO3JIEMEHTOB,
BaHAIWITIOP(PUPHUHOBBIX KOMILIEKCOB, KOHIIEHTPAIIMEH CBOOOJHBIX PAIHUKAIOB M PACTBOPUMOCTHIO B
OpPraHMYeCKUX pacTBOpUTENAX. M3ydeHa MOCIEIOBATENIbHOCTh BBIMBIBAHUS MApPOra3oBOM CMECHIO W3
MOPOJIbI  YTJIEBOJOPOJIOB, TE€TEPOATOMHBIX COCIMHEHMM, cMOJl U acdanbTeHOB. BrisBlIeHa pa3Has
MUTPAIIMOHHAST U aJCOPOIMOHHAST CIIOCOOHOCTh H-aJKAaHOB C YETHBIM M HEUETHBIM YHCJIOM aTOMOB
yraepoja. PaccMoTpeHbl M3MEHEHUsI MUKPOCTPYKTYpPbl JOMAHUKOBOM MOPOJbI IPH THAPOTEPMAIBHOM
BO31€HCTBUU.

KuroueBble c¢jioBa: JOMaHWKOBas MOpoja, KapOOHATHO-TIIMHUCTAs MOPOJa, OPraHUYECKOe BEIIECTBO,

KeporeH, Tskenast HepTh, THIPOTEpMalIbHbIE TPEBPALLICHUS.

Generation of hydrocarbons by hydrothermal transformation of organic matter of domanik rocks
G. P. Kayukova, A. M. Kiyamova, I. P. Kosachev, S. M. Petrov, G. V. Romanov, L. M. Sitdikova, I. N.

Plotnikova, and A. V. Vakhin

The distinctive properties of products of hydrothermal transformations of organic matter of bituminous
rocks from Upper Devonian Domanik carbonate-argillaceous deposits of Romashkino field, which were
formed due to generation of bituminous components present in the rock in free state as well as of
hydrocarbons and high-molecular heteroatomic compounds in the insoluble kerogen degradation process,
are determined. It is shown that, among the n-alkanes, homologs with even number of carbon atoms
dominate in the kerogen degradation products and that the asphaltenes contain two solid disperse phases
differing in aromaticity, heteroatom, microelement and vanadium porphyry complex contents, free radical
concentration, and solubility in organic solvents. The sequence of leaching out of hydrocarbons,

heteroatomic compounds, resins, and asphaltenes from the rock by vapor-gas mixture is studied. The



migration and adsorption capacity of n-alkanes with even and odd number of carbon atoms is shown to be
diverse. Changes in the microstructure of Domanik rocks upon hydrothermal transformations are studied.
Keywords: Domanik rock, carbonate-argillaceous rock, organic matter, kerogen, heavy crude oil,

hydrothermal transformations.

Hccnedosanue unzubupyrouwjux c60iicme KOMROUYUU ROTUMED + MemaHnol 8 npoyecce 00pa3o08anus
2a308bIX 2UOPAM 08

A. Il. Cemenos, B. 1. Mengenes, I1. A. I'ymun, B.C. fxymes, B.A. Bunokypos

E-mail: semyonovanton @mail.ru

[IpencraBieHb! pe3yabTaThl UCCICIOBAHUS HHTHOUPYIONINX CBOWCTB KOMITO3UIUU — 0,5% MOTMMEpPHBIH
kunetnyeckuit uHruburop (KUI) + 10,0% tepmonunamuyeckuit mHrubutop (meranon, TUI) — B
mpouecce oOpa3zoBanusi ruapata Mertana (KC-I) wu ruapata MeTaH-IPOMAaHOBOM — cMecH
4,349% C3Hg + 95,66% CHy (% won.) (KC-II). HWarubupyromme CBOWCTBA KOMITO3UIIMU  OBLIH
OIpe/ieNIeHbl C MOMOILBIO U30TEPMHUUECKOTO METOAA U METOJA OXJIAX/IECHHUS C MIOCTOSHHON CKOPOCTBIO C
ucnons3oBanueM ycraHoBkd GHA350. VYcrtaHoBneHO, 4YTO METaHON HETaTHMBHO BJIHMSET Ha
uHrHOupyromme cpoiictea nonumepHoro KUI™ kak B OTHOILIEHUH TUApaTa METaHa, TaK U B OTHOIICHUU
rupaToB yriaeBoaopoaHon cmecu C1—Cs. Yxyamenue narudupytoiieit cnocoonoct noiaumepuoro KU
B npucyrctBun CH3;OH mnposBisieTcss B BUJE YMEHBIICHUS 3HAUCHUSI CTEICHH TMEePEOXJIXKICHUS
JIOCTUTaeMOro B cucTemMe 0e3 MOIJIONIeHUsl TujpaTooopasyromiero raza Ha 1,5-2,5°C no cpaBHEHHIO C
cucremoii He conepxamed THUI. IlomydeHbl 3aBUCHMOCTM HMHAYKLUHMOHHOIO MEPUOAA OT CTEIEHHU
nepeoxyiaxaeHus B cucreme npu uHruouposanuu ruapara KC-I1 u rugpata KC-II komnosumumeit 0,5%
KUTI" +10,0% THUT'.

KiloueBble cjioBa: KUHETHMYECKHE HMHTHOUTOPHI  THAPATOOOpAa30BaHUS, TEPMOIUHAMUYECKUE
WHTHOUTOPBI THUIPATOOOPA30BaHMs, METAHON, TUAPAT MeTaHa, THApPAT METaH-MPOMAHOBOM CMecH,

CTCIICHb IICPCOXJIAKIACHUS, HHﬂYKHHOHHLIﬁ nepuona.

Study of inhibiting properties of polymer + methanol composite in gas hydrate formation process
A. P. Semenov, V. I Medvedev, P. A. Gushchin, V. S. Yakushev, and V. A. Vinokurov

The results of study of inhibiting properties of the composite 0.5% polymer kinetic inhibitor (KI) + 10.0%
thermodynamic inhibitor (methanol, TI) in the process of formation of methane hydrate (Class I) and
hydrate of 95.66 mol. % CH4 + 4.34 mol. % Cs;Hg (methane-propane) mixture (Class II) are presented.
The inhibiting properties of the composite are determined by isothermal method and method of cooling at
a constant rate using a GHA350 autoclave. It is shown that methane has an adverse effect on the
inhibiting properties of polymer KI with respect to both methane hydrate and hydrates of C;—C;

hydrocarbons. The decline in inhibiting capacity of polymer KI in the presence of CH3OH is expressed



as a decrease in the supercooling degree attainable in the system without absorption of hydrate forming
gas by 1.5-2.5°C compared with a system containing no TI. The induction time is shown to depend on
the supercooling degree in the system in the process of inhibition of Class I hydrate and Class II hydrate
of the 0.5% KI + 10.0% TI composite.

Keywords: kinetic hydrate formation inhibitors, thermodynamic hydrate formation inhibitors, methanol,

methane hydrate, methane-propane hydrate, supercooling degree, induction time.

Kamanumuueckuit  Kpekunez He@mAH020 Ccblpba 6 npucymcmeuu 000a60K HA  OCHOGe
CMPYKMYPUPOGAHHBIX ME30NOPUCHBIX OKCUO08, HOHUNCAIOUUX COOEPIHCAHUE Cepbl 6 HCUOKUX
npooyKmax

A. Il. I'noros, C. B. Kapnames, C. B. Erazapssui, C. B. JIpicenko, B. A. Bunokypos, O. A. KapaxaHos
E-mail: kar@petrol.chem.msu.ru

ArnpobupoBanbl cepononmxkaromue no6aBku La/MCM-41/y-Al,O3 Ha ocHoBe Hocutens MCM-41/y-
Al,O3 ¢ pa3nuyHBIM  COAEpP)KAaHUEM KOMIIOHEHTOB K MPOMBIIUICHHOMY IEOJUTCOAEpKAIIEMY
Katanu3aropy Kpekusra. Iloka3aHo, 4To mpu KpeKMHre BakyyMHoOro raszoiis npu temnepatype 500°C B
IPUCYTCTBUM 100aBOK B koiuuecTBe 10% OT Macchl KaTaau3aTopa, COAEp)KAaHHE Cepbl B KHUIKHUX
poayKTax noHuxkaercs Ha 20-31%

KuroueBble ciioBa: KaTalUTUYECKUN KPEKUHT, oOeccepuBarolue 100aBKU, ME30MOPUCTBIE MAaTEPUAJIbl,

BaKyyMHBIH Ta301JIb, HEPTSIHOHN 1LIaM.

Catalytic cracking of petroleum feedstock in presence of additives based on crosslinked mesoporous
oxides that reduce sulfur in liquid products

A. P. Glotov, S. V. Kardashev, S. V. Egazar’yants, S. V. Lysenko, V. A. Vinokurov, and E. A.
Karakhanov

Sulfur-reducing La/MCM-41/y-Al,O3 additives to commercial zeolite-containing cracking catalyst, which
are based on MCM-41/y-Al,O; carrier with various component contents, are evaluated. It is
demonstrated that vacuum gas oil cracking at 500°C in the presence of the additives in the amount of 10
wt. % of the catalyst reduces sulfur in the liquid products by 20-31%.

Keywords: catalytic cracking, desulfurizing additives, mesoporous materials, vacuum gas oil, oil sludge.



IKcnepumenmanvHoe uzyyeHue OBUNCEHUA 08YX(PA3HO20 NOMOKA, OMKIOHAIOULE20CA Om 3aKOHA
/Jlapcu, 6 mpeuwjunosamo-KasepHo3Hoil cpede

Su An, JIro Xoinud, Ce JIun, Yxan Msu

E-mail: whitesheep00@ 163.com

JIst ¥cclieTOBaHUsT XapaKTePUCTUK PEKUMA TCUCHHs ObUTH MPOBEICHBI SKCIICPUMEHTHI 10 (PUIIbTpaIiK
YHCTOW BOJBI M BOJBI ¢ HE(THIO Yepe3 HCKYCCTBCHHO-CO3JAHHYIO TPCIIMHHO-KaBEPHO3HYIO CpPEIy.
Oka3anoch, YTO B TPEIIMHOBATO-KABEPHO3HOM Cpejie IOTOK MOXKET JBHTaThCs M0 3aKOHY JlapcH, a MOKET
OTKJIOHATBCS OT Hero. C momomipio mpeoOpa3oBanus ypaBHeHusi DopxreiiMepa ObLI pacCcUHUTaH
HUHEPIMOHHBIA KOAPQUIIMEHT MPHU Pa3IMYHbIX 3HAYCHUSX IMUPUHBI TPEIIMH U TUaMeTpa KaBepH. Takxke
Ha OCHOBC 3KCIICPUMCHTAJIbHBIX I/ICCJIGILOBaHI/II;’I MPECAJIOKCH HOBBIH MCTO/ OIIPECACIICHUS PCXKUMA TCUCHUA
I IBYX(Da3HOTO MOTOKA C TIOMOIIBIO TEOpUH (PPAKTAIIOB.

KaioueBble cjioBa: TOTOK, He MOAYMHAIOMMICS 3akoHy Jlapcu; ypaBHenune Dopxreiimepa;

WHEPUUOHHBIA KOA(D(UIIUEHT; TPEIIMHOBATO-KaBEPHO3HAs Cpea.

Experimental investigation of non-darcy flow coefficients in artificial frac-vuggy media
Yang Yang, Liu Huiqing, Xie Ling, and Zhang Meng

Fracture and vug of various sizes (mm- to cm-scale) are quite common in carbonate reservoirs. Non-
Darcy flow regime, which is a key parameter for correct prediction of production performance and
behavior of such reservoirs, is investigated with reference to pure water and water-oil flow through an
artificial carbonate core. The results indicate that both Darcy and non-Darcy flow may occur in fractured-
vuggy media. Based on calculation of inertial coefficient at various fracture widths and vug diameters by
rewriting the Forchheimer equation and experimental determination of the correlation between fracture
width, vug diameter, fracture porosity, vug porosity, total porosity, permeability, and inertial coefficient,
a method is proposed to determine Darcy and non-Darcy oil-water two-phase flow applying fractal
theory.

Keywords: non-Darcy flow, Forchheimer equation, inertial coefficient, frac-vuggy media.

Yemontuueocms cmenok ckeasicunvl 6 cnanyesvix u y20abHbIX NAACMAX HA 2A3060M MECMOPOHCOEHUU
Hanvroou

Su Xao

E-mail: yanghao@cugb.edu.cn

JIJ'[S[ N3YUCHUA NIPUYXH, BBI3bIBAOINHX IMOTCPIO YCTOfIqHBOCTPI CTCHOK CKBa>XHUHHI, OBLIIO BBEIYHCIIEHO OKHO

MJIOTHOCTA OypOBOTO PacTBOpa [JIsi TOPU3OHTAIBHBIX CKBAXXHWH B CJIOKHOTIOCTPOCHHBIX MOpPOAAaX Ha



OCHOBE KapOTaXHBIX NMaHHBIX. [l0 pe3ympTaraM pacdera OKHA IJIOTHOCTH OypOBOTO pacTBopa OBLIO
OIMPCACIICHO, UTO MJIA CIIAHLCBLIX NOPOJ OHO YMCHBLINACTCA € YBCIIMYCHUCM 3CHUTHOT'O YIJia U A43UMYTa, a
AJId YrOJIbHBIX TIOPOJ OHO HNPHWHUMAJIO OTPULATCIIbHBIC 3HAYCHUS. brito AOKAa3aHO, YTO CYKCHHUC U
pacmmpeHre crnocoOCTBYIOT TOJICPKAHUIO YCTOWYMBOCTH CTEHOK CKBaXKMHBI, & B YTOJIBHBIX IUIACTaX
MOJIOKUTEITPHOTO 3HAYCHHUS OKHA IIOTHOCTH OYpOBOIO pacTBOpa MOXHO JIOCTHYb TOJIBKO IIPH
YMCHBIICHUU OHUaMCTpa CKBAKWHBI. brito OIpeacICHO, YTO HCOGXOI[I/IMO YBCIUYNUTH IIJNIOTHOCTH
OypoBoro pactBopa ¢ 1,2 mo 1,4 r/cM’ M HCIONB30BaTh OypoBbIe TPYObI MUHUMAIIEHO BO3MOXHOTO
JIMaMeTpa B TCUCHHE MAaKCHMaJIbHO BO3MOXKHOTO IMEpHOAa BpeMeHH. [Ipu 3TOM, TpaeKTOPHIO CTBOJA
CKBR)XHMHBI CJICJyeT OINPEACISTh B COOTBETCTBHHM C IOJIOKEHHEM IUIaCTa M IUIOTHOCTHIO OYpOBOTO
pacTtBopa.

KiarwueBble ci10Ba: CJIAaHICBLIC TIJIACTHI; YT'OJIbHBIC IJIACThI, yCTOfI‘-IPIBOCTB CTCHOK CKBa>XHWHBI

Borehole wall stability in shale and coal seams in daniudi gas field
Yang Hao

While constructing horizontal well in Daniudi gas field, accidents of the blocking type occurred near the
horizontal section because of serious borehole collapse in the mudstone section of Shilezi formation and
the coal seams of Shanxi or Taiyuan formation. To study the sidewall instability mechanism, the mud
density window for horizontal well in complex formations was studied using logging data. Based on mud
density window calculation results, it is found that in shale formations this density decreases with
increase of well inclination (zenith) and azimuth angle, while in coal seams it was negative. Collapse and
expansion are proved to be conducive to borehole stability and the mud density window can be positive
only if the borehole collapses. It is therefore necessary to increase mud density window from 1.2 to 1.4
g/cm3 and to use drill pipe of minimally possible diameter for maximally possible time. In this case, the
borehole trajectory should be determined in keeping with the seam location and mud density.

Keywords: Daniudi, mudstone, shale seam, coal seam, borehole stability.

DayopecyeHmuwlii Memoo ONEPpamueHo20 KOHMPOas MPAHCPHOPMAMOPHO20 Macia
JI. B. Mapkoga, H. K. Meiukun, B. M. Makapenko
E-mail: lvmark@mail.ru

HOKaSaHO, 4qTO0 B XOAC OKHCICHUA MHUHCPAIIBHOI'O TpaHC(bOpMaTOpHOFO Macjia CIHEKTp €ro
(bHyOpeCLICHL[I/II/I CMCHIACTCA B MJIMHHOBOJIHOBYIO 00J1acTh. DTO SBIIEHHE JCIIIO B OCHOBY MCTOJa
OIpEaACICHU CTCIICHU OKUCICHUA SJICKTPOU3OJIAIIUOHHOTO MacCjia B p€aJlbHOM BPEMCHHU. OHeHKa CTCIICHU
OKHCJICHHS BBIIIOJHACTCA Ha OCHOBE HM3MCPCHUA OUArHOCTUYCCKOI'O IIapaMeTpa — «IIO0Ka3aTeIId
OKHCJICHHA», XAPAKTCPUIYIOUICTO BCIIMYMHY CABUIA CIICKTpa (bﬂyOpCCHCHHHH Macjia Mnpu OKHCIICHUH.

«Iloka3aTenb OKHUCICHUSI ONPCACIIICTCAd KaK OTHOIICHNEC NHTCHCUBHOCTH (I)J'IYOpCCI_IeHL[I/II/I, I/ISMepeHHOﬁ



B Oosiee JAJIMHHOBOJHOBOM CIIEKTPaJIbHOM JHala3oHe, K HWHTEHCHUBHOCTH, H3MEpeHHOW B Oolee
KOPOTKOBOJIHOBOM CIIEKTpPaJIbHOM Juana3oHe. lIpuBeneHbl pe3ynbTaTbl OLICHKM CTENEHH OKUCIIECHUS
TpaHc(hOopMaTOPHOTo Macia (IyopeclieHTHBIM METOZOM B CPaBHEHUHU C JPYTUMH METOAAMHU W3MEPEHUN:
TUTPOBaHUA W UHOpaKpacHO crnekTpockonuu. IIpenyokeHHbI MeTox MO3BONISIET (DUKCHUPOBATH
YBEJIMUEHUE CKOPOCTH OKHUCJIEHHMsS Macia Ha Oojee panHeil craguu. [Ipubop, peanusyronuii
pa3pabOTaHHBII METON, MOXKET HCIONb30BaThCsl KAk TMOPTATHUBHBIA WM  BCTPaMBaThCs B
MAacCJIOHAIMIOJTHEHHYIO CUCTEMY 000pYAOBaHUSI.

KitoueBble ciaoBa: (QuyopecleHTHBI MeETOJ, TpaHC(OPMAaTOPHOE Macjo, OKHCJICHHE Macia,

OHepaTPIBHBIP'I KOHTPOJIb.

Fluorescence method for quick transformer oil monitoring
L. V. Markova, N. K. Myshkin, and V. M. Makarenko

It is shown that in the mineral transformer oil oxidation process the fluorescence spectrum of the oil shifts
to the long-wave region. This phenomenon lies at the foundation of the method of determination of the
degree of electroinsulating oil oxidation in real time. The oxidation degree is determined by measuring
the diagnostic parameter, i.e., the oxidation index that characterizes the magnitude of shift of the
fluorescence spectrum of the oil upon its oxidation. The oxidation index is defined as the ratio of the
fluorescence intensity measured in the longer-wave spectral range to the intensity measured in the
shorter-wave spectral range. The results of measurement of the transformer oil oxidation degree by
fluorescence method vis-a-vis other measurement methods, such as titration and IR spectroscopy, are
presented. The proposed method can be used to determine the increase in oil oxidation rate at the earlier
stage. The device for implementing the developed method can be a portable one or can be installed in the
oil-filled system of the equipment.

Keywords: fluorescence method, transformer oil, oil oxidation, quick monitoring.

Hoenmugpukayusn 31emMenmnozo cocmaga 0cadkos u Omua0XHceHuil, 00paylouuxca npu npuMeHeHuu
HeghmenpooyKmos, Memooom niameHHol amoMHO-AOCOPOUUOHHOU CREeKMPOMemPUU

I'. M. banak, A. H. [IpuBanenko, A. B. Opemenkos, JI. B. Kpacnas, B. JI. 3yeBa, 1. A. CmupHOBa
E-mail: gmfth@yandex.ru

[TpuBeneHs! pe3yabTaThl UCCIEAOBAHUM MO pa3paboTKe MeToja MIAMEHHOIO0 aTOMHO-a0COpOIIMOHHOTO
OTIpeNICJIEHUs] COAEP)KaHUS DIEMEHTOB B COCTaBE OCAIKOB U OTJIOXKEHHUH, OOpasyroImuxcs MpH
NpUMEHEHUH HepTenpoaykToB. [IpoaeMoHCTpHUpOBaHa BO3MOYKHOCTb HCHOJB30BAaHUS MeEToAa JUif
UICHTU(PUKAIIMN 3JIEMEHTHOTO COCTaBa 3arpsi3HEHUI, BBIIECJICHHBIX W3 00bE€Ma CHUCTEM TOIUIMBO- M

MacJIonogayuu u3aeaui TCXHUKH, U YCTAHOBJICHUSA UX ITPUPOALI U IPUYNH 06pa30BaHI/I$I



KualoueBble cioBa: He(TENpoayKThl, OTJIOXKEHUS, DJIEMEHTHBIH COCTaB, aTOMHO-a0COPOIMOHHOE

OIMPCACIICHUC, PC3OHAHCHOC MOTTIOMICHUC, XaPAKTCPUCTUUCCKAsA KOHIICHTpAalUsl.

Determination of elemental composition of precipitates formed during use of petroleum products by
flame atomic absorption spectroscopy
G. M. Balak, A. N. Privalenko, A. V. Oreshenkov, L. V. Krasnaya, V. D. Zueva, and 1. A. Smirnova

The results of studies on development of flame atomic absorption method of determination element
contents in precipitates formed during use of petroleum products are reported. The feasibility of
application of this method for determining the elemental composition of the pollutants removed from the
fuel and oil feed systems of the equipment and determination of the nature and causes of formation of
these pollutants is demonstrated.

Keywords: petroleum products, precipitates, elemental composition, atomic absorption determination,

resonance absorption, characteristic concentration.



