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E. IO. Cepoiwokosad, IO. B. Koxceenuxosa', /I. A. Huxonaeea', A. A. Illepmunoea?

PT'Y nedtn m raza (HUY) umenn U. M. I'yOkuna,

2Poccuiicknii s5koHOMUYecKHil yauBepcuteT umenn I. B. ITnexanosa
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HccnenoBanne BO3MOKHOCTH BOBJI€YE€HHS

B ChIpbe THIPOOYHCTKH N3€JbHON (PpaKkiun OHOKOMIIOHEHTOB

B cmamve npeocmasnenvt pesynvmamul pacuema onmumManibHo20 COOMHOWEHUs OU3ENbHOU pakyuu u Gpaxyuu
180-240°C buoxomnonenma, noIy4eHHO20 8 X00€ MEOACHHO20 RUPOJU3A PACMUMETbHBIX 0mX0008. [Ipusedervl
cpagHumenvhvle MadaUYbl MEXHOLOSUYECKO20 PeACUMA PAbOMbl peakmopHo20 OI0KA 2UOPOOUUCTHKY U Kauecmed
nOIYUaAeMbIX NPOOYKMOS C 808IeHeHUeM OUOKOMNOHEHMA U Oe3 HUX.

KuaroueBsble ci1ioBa: 61M0oaM3eTFHOE TOILIMBO, ITUPOJIN3 PACTUTENFHOTO CHIPBS, THAPOOUYNCTKA TU3ENbHOH (Ppakimny,

JKUJKUI OMOKOMITOHEHT, CMECEBBIE OMOTOIIINBA.
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E. Yu. Serdyukoval, Yu. V. Kozhevnikova?!, D. A. Nikolaeval, A. A. Perminova?

1Gubkin University,

2Plekhanov Russian University of Economics

Exploring the Possibility of Engagement in the Raw Materials

of Hydrotreating the Diesel Fraction of Biocomponents

The article presents the results of calculating the optimal ratio of the diesel fraction and the 180-240 °C fraction of
the biocomponent obtained during slow pyrolysis of plant waste. Comparative tables are given on the technological
mode of operation of the hydrotreating reactor unit and on the quality of the products obtained with and without the
involvement of the biocomponent.

Key words: biodiesel, pyrolysis of vegetable raw materials, hydrotreating of diesel fraction, liquid biocomponent,

mixed biofuels.

/. B. Tapycoé', A. H. Kapnoe*®, JI. B. Bopucanoe**

TMAO «Cnasuedgre-SIHOC»,

2000 «JIYKOWJI-HukeropoauepreopreuuTes,

3sIpocaBckuil TOCY JaPCTBEHHBINA TEXHUYECKUH YHUBEPCHUTET,

*Ka3aHCKuii HAIMOHAIIBHBINA HCCIIEN0BATENLCKUI TEXHUUECKUH YHUBEPCHTET

BorisanovDV@yanos.slavneft.ru

HedrenpoaykTsl AJis1 CEBEPHBIX TEPPUTOPUIA

HA OCHOBe IpoLecca 3aMelNICHHOT0 KOKCOBAHMS

Paccmompenwvt 6osmodrcnvle pucku nepenpouzso0cmea 1emHuUx U MeiCCe30HHbIX COPMO8 OU3ETbHO20 MONIUBA HA
HII3. [Ipogeden komnaeKkcuvlll aHau3 C60UCME Y3KUX pakyuii 2u0poouUenHo2o npu oagieHuu 600opoda 80 amm.
J1e2Kk020 2a301ins Kokcosanus. Paccmompenst 3asucumocmu usmenenus nIOMHOCMU, MeMNepamypbl NOMYMHEHUS,
memnepamypuvl Hauaua KPUCMAIIUZAYUY, COOEPHCAHUSL APOMAMUYECKUX Y2Ne8000P0008, cepbl U a30md om

ymsicenenus gpaxyuonnozo cocmasa. Ha ocnosanuu nomyuennvix OAHHbIX U3 Y3KUX Qpakyuii CKoMnayHoupoeausl



KOMNOHEHMbL PeaKmueHO20 MONIUBA, 3UMHE20 U JemHe2o ousenvbho2o monausa. Ilonyuennvie cmecu
npoanaiusuposansl na coomgemcmesue mpeovosanusim ' OCTos. [lokazana 803m04CHOCMb NOTYUEHUS

U3 2UOPOOUUUEHHO20 Npu 0aslieHuu 6000poda 80 amm. 1e2ko2o 2a3ouns KOKCO8AHUS PeakmugHo20 MonIued,
3UMHE20 U JIemHe20 OU3elbHO20 MONIUEA.

KuaroueBsnle cioBa: aBTomarnyeckas nuctiiisinrnonHas yctanoBka PILODIST 400 CC, onpenenenne cBOMCTB y3KHX
(pakuuii, Terkuii ra3oiyib KOKCOBaHMUS, TU3EJILHOE TOITMBO, PEAKTUBHOE TOIUIMBO, YCTAaHOBKA THIPOOYHCTKU

M0J] BBICOKUM JIaBJIGHHEM BOJIOPO/a, HU3KOTEMIIEpaTypHBIC CBOMCTBA.

DOI: 10.32935/0023-1169-2023-637-3-8-14

D. V. Tarusov}, A. N. Karpov?3, D. V. Borisanov**

L Slavneft-YANOS PJSC, Yaroslavl,

2000 “Lukoil-Nizhegorodorgsintez”,

3Yaroslavl State Technical University,

4 Kazan National Research Technological University

Oil Products for Northern Territories on the Basis of Delayed Coking Process

Possible risks of summer and inter-season fuel overproduction at the Russian Federation oil refineries are reviewed.
Comprehensive analysis of properties of coking light gas oil narrow fractions hydrotreated at hydrogen pressure of 80
atm is conducted. Dependences of changes in density, cloud point, chilling point, content of aromatic hydrocarbons,
sulfur and nitrogen on weighting of fraction composition are considered. Based on the received data the components
of jet fuel, winter and summer diesel fuel were compounded from narrow fractions. Received blends are analyzed for
compliance with the requirements of corresponding GOSTSs. The possibility to receive jet fuel, winter and summer
diesel fuel from light coking gas oil at hydrogen pressure of 80 atm is shown.

Key words: automatic distillation unit PILODIST 400 CC, determination of narrow fractions properties, light coking

gas oil, diesel fuel, jet fuel, hydrotreatment unit under high pressure of hydrogen, low temperature properties.

T. B. IIpoxogpvesa, b. Il. Tymanan, C. C. Kpyznoe (mn.), C. C. Kpyznoe (cm.)

PI'Y nedru u raza (HUY) umenu 1. M. ['yOkuna

proktv@mail.ru

MeTton pacuera peKTH(PHKAIIMH MHOTOKOMIIOHEHTHBIX cMecei

B pesKUMe NMOJTHOT0 OPOIEeHMs

B cmamve npeocmasnen ananumuyeckuti Memoo paciema npoyecca peKmu@urayuy MHO20KOMROHEHMHBIX cMecell 8
peoicume NOIH020 OPOULeHUs], OCHOBAHHDBIIL HA 3A0AHHBIX MPEOOBAHUSX K KA4eCma8y NOYHUAeMbIX HPOOYKmOog
pazdenenust. Onucanublil Memoo Moxcem Oblmb UCNOIL30BAH KAK 051 OUCKDEMHbIX, MAK U OJisl HENPEPbIGHbIX CMeCell.
Ipuseden npumep pacuema no npeonacaemo Memoouxe u 8bINOJIHEHO CONOCMABIEHUE PE3YIbMAMOs C
NOMAPENOYHbIM PACHEMOM PabOUe20 PeNCUMA KOLOHHbL 8 RPOSPAMMHOM KOMIIEKCe Ol MEeXHOL02UYECKO20
Modenuposanus. AHANU3 NOJYHUEHHbIX OAHHBIX NOKA3A, YMO 3HAYEHUsL COCMAB08 OUCTUTISMA U OCIAMKA
V0081eMBOPAIOM 3A0AHHBIM MPEOOBAHUSIM NO CYMMAPHOMY COOEPACAHUIO npumMecell, a pa3padomanHulil Memoo
NOKA3bIBAEn Xopouiee COOMEEnCmaUue 0CHOGHbIX NAPAMENPO8 NPOYECCd C Pe3yibmamamii CO8PEMEHHbIX NPOSPAMM

0151 MEXHONOSUUECKUX paciemos u moacem Obimo peKOMeHOO@aH ons npakmu4ecKkoco npumMeHerusl.



KiroueBble c10Ba: peKTUDUKAIMS, PEKTU(DUKAITUOHHAS KOJIOHHA, PEXKUM ITOJIHOTO OPOIICHHUS, MHOTOKOMITOHEHTHAsI
CMeCh, pa3ziefieHle CMECH, pacueT mpoiecca peKTH(HUKaINU, Ka4eCTBO MPOAYKTOB peKTH(HUKAIINN.
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T. V. Prokofieva, B. P. Tumanyan, S. S. Kruglov Jr., S. S. Kruglov Sr.

Gubkin University

Computation Method of Fractionation for Multicomponent Mixtures

in the Total Reflux Operation

The article contains an analytical method for computing the fractionation process of multicomponent mixtures in the
total reflux operation, based on the specified requirements for the separation products quality. The described method
can be applied for both discrete and continuous mixtures. An example of the computation by the proposed method is
given and the results comparance with the tray-by-tray simulation of the fractionating column operating mode in the
technological software package is performed. The obtained data analysis shows that the distillate and the residue
compositions meet the specified requirements for the contaminants content, and the developed method demonstrates
good compliance of the main process parameters with the results of the modern technological software and it can be
recommended for practical use.

Key words: fractionation, fractionating column, total reflux operation, multicomponent mixture, mixture separation,

fractionation process computation, fractionation products quality.

IO. M. ITumenos, H. B. Ilonnaeckuii, A. B. Ynumuoko

DAY «25 T'ocHUHN xummoTtonorun Muno6opons! Poccun»

25gosniihim@mil.ru

MonenupoBaHue mpouecca ierpajanuu padoyux KUAKOCTeH B rHAPaBIMYeCKHX

CHCTEMAX ABHAIMOHHOW TEXHUKH

Mooenuposanue npoyecca oecpadayuu paboyux HuoKocmeu 8 2UOPABIULECKUX CUCMEMAX ABUAYUOHHOU MEeXHUKU
BbINOJIHEHO HA OCHOBE U3BECIHBIX 8 XUMMOMOI02UU 3AKOHOMEPHOCMEll U 8KII0Ydem NOCmpoeHue CIMpPYKIMypHO-
dyukyuonanvrol, huzuueckoul (ycrosuii) u mamemamudeckol mooenei npoyecca. Mooenuposanue no3eosiem

He MOJbKO KONUYECMBEHHO U3Y4amb OUHAMUKY Npoyecca paspyulerus pabodux dcuoKocmetl, HO U NPOSHO3UPOBANb
pabomocnocobHocmy 2UOPABIUYECKOU CUCMEMbL C YHeMOM GIUAHUSA COCMABA U YCA0BUL NPUMEHEHUS HCUOKOCIE.
Ilpusedenvl pe3yrbmamol MOOEAUPOBAHUS HA NPUMEPE USMEHEHUs 8A3KOCMU U KUCIOMHO20 YUCIA
2UOPasIUYeCcKUX HCUOKOCMElL.

KaroueBble ciioBa: paboure )XUIKOCTH, THAPABINYECKUE CUCTEMBbI, aBUALIMOHHAS TEXHHKA,

METOAbI UCCICAOBAHNA, MOACITIUPOBAHUEC, MHTEIrpajIbHAA OLICHKA, IPOTHO3UPOBAHUC.

DOI: 10.32935/0023-1169-2023-637-3-19-27

Yu. M. Pimenov, 1. V. Poplavskii, A. V. Ulit'ko
The 25th State Research Institute of Himmotology, Ministry of Defense of the Russian Federation
Modelling of Working Fluids Degradation Process

in Aviation Hydraulic Systems



Modelling of working fluids degradation process in aviation hydraulic systems performed on the basis of well-known
in chemmotology objective laws; it includes construction of structural-functional, physical (conditions) and
mathematical models of the process. Modelling allows to not only quantitatively examine the dynamics of working
fluids destruction process, but also to forecast hydraulic system performance characteristics considering influence of
fluids composition and operational conditions. Some illustrations of modelling results with regards to hydraulic fluids
viscosity and acidity number changes are provided.

Key words: working fluids, hydraulic systems, aviation, investigation methods, similarity,

modeling, integral evaluation, forecasting.

A. E. Hupuyn', P. H. Menozazues', A. C. Komnee?, K. A. Yepeonuuenxo', B. A. Bunokypoe, /1. B. Boponun*
PT'Y uedru u raza (HUY) umenu U. M. I'y6kuna,

2MOCKOBCKHIi rOCYTapCTBEHHBIN yHUBEpcUTEeT uMeHH M. B. JlomoHoCOBa

denis.v.voronin@gmail.com

Kommno3uTHbIe BOJIOKHA ¢ (pa30BO-NIepeX0IHBIMU CBOIICTBAMY B KaYeCTBe TEPMOPEryJHPYIOIINX 100aBOK

K CYyXHM CTPOMTEIbHBIM CMECSIM ¢ BO3MOKHOCTHI) OMMOAJLHOI0 HArpeBa

B pabome uzyuenvl 603M0NHCHOCIU UCNOIL308AHUSL KOMNOZUMHBIX BOJIOKOH C (DA3080-NEPEXOOHBIMU CEOUCMEAMU 8
Kauecmee mepmopezyaupyrouets 000asKu K CyXum CHMpOUMenbHbLM CMECIM C 803MONCHOCIbIO AKKYMYIAYUU
MENI0601 dIHEp2UU NOO OCUCMBUEM COTHEUHO20 C8eMd U 8bICOKOUACTNOMHO20 NEPEMEHHO20 MACHUMHO20 NOJISL.
Komnoszumuvle 6010KHA ObLIU NOTYUEHBL RyMeM A0COPOYUL OPLAHULECK020 (Pa30680-NePEXOOH020 MAMepuanla
IUKO3AHA HA BOTOKHA MUKDODUOPUTIAPHOU YEATION03bL, MOOUDUYUPOBAHHOU HAHOYACMUYAMU MACHEMUMA.
THonyuenuvie KOMNO3UMbL NPOOEMOHCIPUPOBATIU YOCTbHYIO EIUYUHY 3ANACAEMOU MENI080U dSHEPSUL 8 OUANAZOHE
129-148 Jixc/e 6 3asucumocmu om codepaicanus 3uxozana 6 ux cocmase. lloxazano, umo dodasnenue 10-15% mac.
KOMRO3UMHBIX 80JIOKOH K CYXOU CIMPOUMETbHOU CMECU NO360JIem 3anacambs U 8blC80004COAMb MENL08YI0 IHEPSUIO
6 OmeepPIAHCOeHHbIX 00pasyax 6 ouanazone memnepamyp 27-43°C, coomsemcmeyrowemy niasieHuio u
KPUCIANIU3AYUY DUKO3AHA 8 CMPYKMYPe KOMRO3UMHBIX 6010K0H. Tlokazano, umo 0obasienue KOMRO3Umos 6usiem
HA OUHAMUKY HAzpesa nood Oelicmauem UCKYCCIMBEHH020 COIHEUH020 C8eMAd U NOCAe0YIoWe20 OXANCOeHUs: 00pasybl
¢ 0obasnenuem 8010KOH NPOOEMOHCMPUPOSATY 00lee UHMEHCUBHDIL HAZPes U 3AMEONCHHOE OXAANCOCHUE

npu docmudicenuu memnepamyput 35°C no cpasnenuro ¢ Konmpoabhvimu oopaszyamu. Taxoice obpazybl
OMBEPAHCOCHHOU cMeCU ¢ 00DABTICHUEM KOMNOZUMHBIX B0J0KOH NPOOEMOHCMPUPOBATU 803MONCHOCHb
AKKYMYIUPOBATNb MENT0BYIO IHEP2UIO NPU 8030CUCMEUL 8bICOKOYACHOMHO20 NePEMEHH020 MASHUMHO20 NOJISL C ee
ROCACOVIOUUM NPOTOHSUPOBAHHBIM BbICEOOONCOCHUEM.

KioueBble ciioBa: Gpa3oBo-mepexoHbIC MaTepUabl, SHKO3aH, KOMIIO3UTHBIE MaTCPHUAIIBI,

HAHOYACTHIIbI MArHETUTA, MArHUTHAS THIIEPTEPMUSL.
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A. E. Pirtsul, R. 1. Mendgaziev!, A. S. Komlev?, K. A. Cherednichenko?, V. 4. Vinokurovi, D. V. Voronin?
1 Gubkin University,

2 Lomonosov Moscow State University



Phase-Change Copmosite Fibers as a Thermoregulating Additive

to Dry Building Mixes for Bimodal Solar/Electromagnetic Energy Storage

The work is devoted to the study of phase-change composite fibers as a thermoregulating additive to dry building
mixes with the possibility to accumulate thermal energy under the sunlight heating or exposure to high-frequency
alternating magnetic field. The composite fibers were prepared by adsorption of organic phase-change material
eicosane on the surface of cellulose microfibers modified with magnetite nanoparticles. The resulted composites
demonstrated the latent heat storage capacity of 129-148 J/g depending on the eicosane content. The addition of 10—
15 wt% of the composite fibers to the dry building mix brought the latent heat storage and release properties to the
hardened samples in the temperature range from 27°C to 43°C, which corresponds to melting and crystallization of
eicosane in the composites structure. The addition of phase-change composites affected on heating of the hardened
plaster under the simulated sunlight and its further cooling under ambient conditions. The samples demonstrated
more intensive heating and reduced cooling rate upon reaching 35°C as compared to control samples. Additionally,
the hardened plasters containing the phase-change composites demonstrated the capability to accumulate thermal
energy under high-frequency alternating magnetic field exposure attended with its prolonged release.

Key words: phase-change materials, eicosane, composites, magnetite nanoparticles, magnetic hyperthermia.

Huxya I'yu'?, P. H. Menozazuee?, A. C. Cmonopee®, B. A. Bunokypoé?, Tuanoyo Jlu', A. II. Cemenos®

Texnonornuecknii yansepcurer Limny (LllanpayHckas akageMus Hayk), Lisunans, Kurai,

2PI'Y medrv m raza (HUY) umenn U. M. I'yOkuna,

litianduo@gqlu.edu.cn, semenov.a@gubkin.ru

Hyxneanus ruapata MeTaHa B IPUCYTCTBUH HAHO(GUOPUIJISIPHOI 1eJTI0JI03bI

B pabome uzyuena 6o3moocnocmy 3ameonenus HyKieayuu 2a308bix UOPAMos8 ¢ NOMOWDBIO 66€0CHUSL 8 CUCTEMY
donoaHumenvuvlx nosepxHocmell. JJanuviil npoyecc 06bIYHO npomexaem Ha Qasosvix panuyax, m. e. Nose1eHue 8
cucmeme HOBbIX NOBepXHOCMell (MEepobIX Yacmuy) cKkopee 00NCHO NOBLIUAMb 8EPOATNHOCHb (DOPMUPOBAHIUSL
euopamos. Mzyueno eusinue Oucnepeuposantblx 6 600e Hanopuopuin kapooxcuiuposannou yennionosvl (CNF) na
obpazosanue 2uopama mMemana npu UHMEHCUSHOM nepemeuusanuu. boino evisagneno, ymo 6 UOEHMUYHBIX YCAOBUAX
sseoenue 0,5% mac. CNF noszeonsiem, 60-nepevix, CHU3UMb CKOPOCHb HYKIeayuu 2uOpama u, 60-6Mmopulx, N0OAsUnb
aghghexm «namamuy, xapakmepuulii npu 0bpazosanuu cuopama u3 oucmuiiuposannoi 600vt (DW). Ananusz gyuxyuii
«BBINCUBAHUSLY NO3BONUNL YCMAHOBUMb, UMO Mexanusm uneudupyroueeo deticmeusi CNF zaxmouaemes ¢ chudicenuu
KOUiecmaa yeHmpos Hykieayuu euopama. Imo modicHo obvachume yuacmuem CNF 6 napywenuu cemxu
68000POOHbIX C6A3€l. Hanpumep, MeEXAHULeCKUM paspyuleHuem OOKPUMUYECKUX 3apooblulel] Yacmuyamu uHeubumopa
npu UHMeHCUBHOM nepemewusanuu. IlonyuenHole OauHble 2080PAM 0 BOIMONCHOCTU PA3PAOOMKU HOBO20 KAACCA
KUHEeMUYecKux UH2UOUmopos cuopamooopazo8anius Ha 0CHo8e OUCHepPCUll.

KaroueBsle cioBa: TuapaT MeTaHa, KHHETHYECKHE HHTMOUTOPBI THAPAaTOOOpa3oBaHUs,

HyKJIealus, mepeoxyiaxaeHue, 3Q(OeKT mamMmsaT.
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Nucleation of Methane Hydrate in the Presence of Nanofibrillar Cellulose

Is it possible to slow down gas hydrate nucleation by introducing additional surfaces into the system? This process
usually occurs at phase boundaries, i.e., the appearance of new surfaces (solid particles) in the system should rather
increase the probability of hydrate formation. In this work, the effect of carboxylated cellulose nanofibrils (CNF)
dispersed in water on the formation of methane hydrate under intensive stirring was investigated. It was found that,
under identical conditions, 0.5 mass% CNF allowed reducing the hydrate nucleation rate and suppressing the
"memory" effect characteristic for hydrate formation from distilled water (DW). The analysis of the "survival"
functions revealed that the mechanism of the CNF inhibitory action is to reduce the number of hydrate nucleation
centers. This can be explained by the participation of CNF in the disturbance of the hydrogen bond network: for
example, mechanical "destruction" of pre-critical nuclei by inhibitor particles under intensive stirring. The data
obtained suggest the development of a new class of kinetic hydrate inhibitors based on dispersions.

Key words: methane hydrate; kinetic hydrate inhibitors; nucleation; subcooling; memory effect.
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Bkiaa rinyOMHHBIX yIi1€BOJOPOI0B B (P)OPMUPOBAHME Ia30THAPATHBIX 3aJ1eKeil

Conocmasnenue KOMROHEHMHO20 COCMABA Yele8000POOHBIX cCMecel, NOJIYHEHHbIX 8 pe3yIbmame

abuozenno2o cunmesa 6 1aOOpPAMoOpuY NPU MepModAPUYECcKUX Napamempax, CXOOHbIX ¢ YCIOBUAMU MAHMUU 3eMau, ¢
COCMasom 06pa3y08 NPUPOOHBIX 2A308bIX 2UOPAMOE NOKA3BIBAET UX CXOAHCECb. DMO NOOmMEepucoaem 00HO U3
NONOACEHULl KOHYENYUU AOUOSEHHO20 2TYOUHHO20 NPOUCXONHCOEHUSL Y2Ne8000P0008, CO2NACHO KOMOPOMY 243,
BX00AWULL 8 COCNAB 2A306bIX 2UOPANOE, MOJICEM UMEMb 2TYOUHHOE NPOUCXOAHCOeHUe. 3anedcu 2a302UOPaAmos Mo2au
00pazosamuvcsl 6 pe3yibmame 80CxX00suell ePMUKAILHOU MUSpaAyuu 2yOUHHBIX Y2ie8000POOHbIX (haoU008

1O pa3nomam u mpeuwjuram.

KuroueBnble ci1oBa: Ta30BbIe THAPATHI, BRICOKOE JIaBIIEHHE, BEICOKAs TeMIIepaTypa, abnoreHHoe o0pa3oBaHne
YTII€BOJIOPOJIOB.
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Contribution of Deep Hydrocarbons in Gas Hydrate Formation

The reserves of hydrocarbons trapped in gas hydrate deposits are estimated to be enormous, especially comparing
with the proven geological resources of natural gas. At the same time the origin of gas hydrate deposits is still
debatable. Comparison of the component composition of hydrocarbon mixtures obtained as a result of abiogenic
synthesis in the laboratory under thermobaric parameters similar to the conditions of the Earth’s mantle with the

composition of samples of natural gas hydrates shows their similarity. This confirms our suggestion about the possible



contribution of deep hydrocarbons in gas hydrate formation. Gas hydrate deposits could be formed as a result of
upward vertical migration of deep hydrocarbon fluids along faults and fractures.

Key words: gas hydrates, hydrocarbons, high pressure, high temperature, abiogenic formation of hydrocarbons.
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HccnenoBanue HU3KOTeMIIepaTyPHOii MPOKAYNBAaEeMOCTH (PJIOTCKOT0 Ma3yTa

B cmamve npedcmasnenuvl pe3ynbmamsl uccie008anuli no paspabomre memooa oyeHKu cmadbuIbHoCmu
HU3KOMeMnepamypHou npoKa4usaemMocmu aomcko20 Mazyma npu Xpanenuu, a maxice no GIUAHUIO e20
XUMUHECKO20 COCMABA HA YKA3AHHYI0 cmabunvHocmy. Tlokazano, umo yxyouienue Hu3komemnepamypHou
NPOKAYUBAEMOCU PIIOMCKO20 MA3YMA ONPEOENAeMCs COUEMAHUeM QaKmopog: co0eprHcanue u MOJIEeKYIsAPHO-
Maccosoe pacnpeoeneHue blcOKONIABKUX AIKAHO8, CO0EPICanue 0enpeccopHotl nPUCcaoKl, a makice oovem
XPAHUMO20 MONAUGA. Y CMAHOBNEHO HATUYUE KOPPENAYUU MENHCOY Pe3YIbMamamu, NoAYYeHHLIMU PA3padomanHsim
MEmoOOM, U pe3yIbmamamu OYeHKY U3MEHEHUT meMnepamypbl 3aCmvl8anus o0opazyoe Gromcko2o Mayma
CMAaHOAPMHBbIM MEMOOOM NPU UX XPAHEHUU 8 KAHUCIPAX.

KawueBble ciioBa: QIOTCKUN Ma3yT, TOJABMKHOCTh HEPTEIPOAYKTOB,

MPOKaYNBAEMOCTh He(DTEMPOAYKTOB, CTAOMIFHOCTH CBOWCTB.
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Research of Low-Temperature Flowability of Marine Residual Fuel

The research is devoted to development of method of estimation the stability of low-temperature pump-ability of
marine residual fuels under its storage conditions in onshore reservoirs and tanks of sea vessels. Also there was
explored the influence of chemical composition of these fuels on stability of their low-temperature pump-ability. It was
found that decreasing of marine residual fuel’s flow-ability is defined by combination of factors: volume of storing
fuel, concentration and molecular-mass variation of solid paraffins and depressors. It’s demonstrated the correlation
between test results of the developed method and the results of pour point test in the progress of storage experiment of
samples in the fuel-cans.

Key words: marine residual fuels, flow-ability of oil-products, pump-ability of oil-products,

stability of properties under the storage conditions.
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MeskayHapOHBIi ONBIT B 00J1aCTH HEJOCTHOCTH CKBAKHH



B cmamuve paccmampusaiomes 60npocsl, c8a3anHble ¢ HOPMAMUBAMU 8 0OIACMU YeTOCMHOCTU CK8ANCUH 8 MAKUX
cmpanax, kak Hopsezus, Ascmpanus u CLLA, a maxoice ¢ COB0KYRHOU OYEHKOU PUCKOB CKBAICUH HA CMAaul
IKCnIyamayuy. B 0CHO8HOM 00CYHCOAIOMCs BONPOCHI, CEA3AHHbIE C MOPCKUMU CKBANCUHAMU (KAK NPUOOHHBIMU, MAK
u naameopmenHviM), OOHAKO Me Jice NPUHYUNBL MO2YM ObIMb NPUMEHEHbI U K CK8AMCUHAM, HAXOOAWUMCS HA CYule.
Toxazano, umo npu paccmompenuy YeroCMmHOCHU CK8ANCUH Yauye 8Ce20 COBOKYNHAS OYEHKA PUCKO8 CBOOUMCA K
HeNnocpeoCmaeHHoMy Cmamycy uU30IsAYUOHHbIX 6apbepos Ha CK8AdICUHe De3 yuema 63auMOo0eiicCmayIoWux CUCeEM.
Tlpusedena 603mModICHASI MEMOOUKA COBOKYNHOU OYEHKU PUCKO8, KOMOPAs MOdcem Oblmb MOOUPUYUPOBana noo
onpeodenennoe Mecmopodicoenie u coomeememayrouue pucku. Ilpeonodicen ousaiin unmezpayuoHHOU CUCHEMbL.
KuroueBsble cj10Ba: IeJI0CTHOCTh CKBAXKHH, aHAIN3 PUCKA, TPOMBIIUIEHHAs! 0€3011aCHOCTb,

coBokymHas onerka puckoB, NORSOK, BSEE, NOPSEMA.
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International Approach to Well Integrity

The article covers aspects of the regulatory requirements to well integrity in such countries as Norway, Australia and
USA. It also discusses cumulative risk assessment of well integrity in the operate phase of the lifecycle of the wells.
The scope of the article primarily addresses offshore wells (both subsea and platform wells), however the same
principles could be applied to the onshore wells. Commonly, the cumulative risk assessment covers only the status of
the well barriers, excluding risks associated with the status of the interfacing systems. The article covers the methodic
of the cumulative risk assessment which cover system interfaces external to well boundaries and which could be
modified to address the specificity of each asset and corresponding risks. The article provides the design of an
integrated cumulative risk assessment methodology.

Key words: well integrity, risk evaluation, process safety, cumulative risk assessment NORSOK, BSEE, NOPSEMA.
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