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I'ny6oxas nepepadoTka ryapona Ha 0a3e KoMILIeKca INIy0OKoi nmepepadoTkn

TKeIbIX 0cTaTKOB AO « TAU®-HK»

Cmamws nocesyena nepepabomke 2y0poHa u 8aKyymHo20 2azouns Ha 6aze mexnonoeuu Veba Combi Cracking
U 0OX6aMbI8AEN ACNEKMbl CMAHOBIEHUsL NPOYECCA OM NEPBLIX UCCAEA08ANHUL 8 00IACTNU 2UOPOKPEKUH2A Veis

00 KkpynHetiue2o 6 mupe Komniexca anybokoil nepepabomru mscenvix ocmamrog nepe2ouku negpmu (KITITO).

KiroueBsble ci10Ba: THAPOKPEKHUHT T'yIPOHA, TEpepadboTKa TSHKEIBIX He(DTAHBIX OCTAaTKOB.
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A. A. Hramov?, A. S. Urazaikin?, A. K. Shigabutdinov*

TAIF JSC, Kazan,

*TAIF-NK JSC, Nizhnekamsk

Deep Processing of Vacuum Residue on the Basis of Heavy Residue Conversion Complex of TAIF-NK JSC
The article is devoted to the processing of vacuum residue and vacuum gasoil based on the Veba Combi Cracking
(VCC) technology and covers aspects of the formation of the process from the first research in the field of coal
hydrocracking to the world's largest complex for deep processing of heavy oil refining residues of TAIF-NK JSC.

Key words: vacuum residue hydrocracking, heavy oil residue refining.
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Biansinue ruJIpOKPEKMHTA TAKEJIbIX 0CTATKOB NEPEroHKH HedTH

Ha npou3BoAcTBeHHYI0 3¢ dexTBHOCTE AO «TAUD-HK»

Cmambs nocesawena onvimy negpmenepepabamoigdaroujeco 3a600a AO « TAUD-HK» 6 npumenenuu npoyecca
KOMOUHUPOBAHHO20 MEPMO- U SUOPOKPeKUHea OJisL 21YOOKOU nepepabomKy maANHCeIblX OCMAMKO8 Nepe2oHKU Hedhmu —
2y0pona u 6axyymno2o 2aszouins. 3a ocrnosy owvin 3am npoyecc Veba Combi Cracker (VCC), komopewiii ¢ xo0e nycko-
HANAOOYHBIX U ONBIMHO-NPOMBIUULEHHBIX UCHLIMAHUL ObLI CYUeCMBEeHHO 00paboman, 6 pe3yivmame 4e20 KOMNIEKC
anyboxkoti nepepabomxu maxcenvix ocmamxos AO « TAUD-HK» cman eOuncmeeHnvim 6 Mupe, no380110uum
nepepabamuigams mazjicenvle OCMamKu (2yOpor) ¢ MaKCUMATbHbIM U36IEeYEHUEM BbICOKOKAYECTNBEHHBIX CEENIbIX
Heghmenpodykmos. Peanuzayus mexuonro2uu KOMOUHUPOBAHHO20 mepmo- u cuopoxpekunea Ha AO « TAUD-HK»

obecneyuna oocmudicerue 2nyounst nepepadbomxu 835,1% u 6v1x00 ceéemnvix negpmenpodykmos 80,7% 3a 2021 a.



IIpooemoncmpuposarnsl pempocnekmuea OUHAMUKYU ROKA3amenel 21yOurbl nepepabomiu Hegpmu u 8bIX00a CEEm.IbIX
He@menpooyKkmoes om peaiuzayuu nPOeKma.
KimoueBble c1oBa: Tuapokpekutr ryapona, VCC, nepepaboTka TSKEIbIX HEPTSIHBIX OCTaTKOB,

riryOrHa nepepadoTKu He()TH, BEIXO/ CBETIIBIX HEPTEIPOILYKTOB
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A. A. Hramov?, A. A. Konovnin?, A. S. Urazaikin? A. K. Shigabutdinov*

TAIF JSC, Kazan,
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Industrial Application of Hydrogenation Processes in the Processing

of Heavy Residues of Oil Distillation at TAIF-NK JSC

The article is devoted to the experience of the TAIF-NK JSC in the application of the process of combined thermal and
hydrocracking for deep processing of heavy residues of oil distillation — vacuum residue and vacuum gasoil. The
Veba Combi Cracker (VCC) process was taken as a basis and during the commissioning and pilot tests it was
significantly improved by the specialists of TAIF Group, as a result of which the Heavy Residue Conversion Complex
of TAIF-NK JSC is the only one in the world, which allows heavy residues conversion with maximum recovery of
high-quality light oil products. The implementation of the technology of combined thermal and hydrocracking at
TAIF-NK JSC ensured 85.1% achievement of the refining depth and 80.7% yield of light oil products in 2021. A
retrospective of the dynamics of indicators of the depth of oil refining and the yield of light oil products from the
implementation of the project is showny.

Key words: vacuum residue hydrocracking, VCC, Heavy Residue Conversion Complex, oil refining depth,

yield of light oil products.
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OnbIT NPON3BOACTBA OMTYMHON MPOIYKIMH U3 OCTATOYHBIX MPOAYKTOB KOMOMHUPOBAHHON YCTAHOBKH
ruapokpekunra ryapona AO « TAU®-HK»

Cmambs nocesuena 80npocam UCNOIb308AHUSL OCIMAMOYHBIX NPOOYKNO8 KOMOUHUPOBAHHO20 MEPMO- U
2UOPOKPEKUHea 2YOPOHA U 8AKYYMHO20 2A301ULISL 8 60CMPeOOBAHHbLE MOBAPHbIE HeMENPOOYKMbL — 6 OUMYMHYIO
NPOOYKYUIO 8 COOMBEMCIBUL C POCCULICKUMU U MENHCOVHAPOOHBIMU CMAHOAPMAMU KAYecmad.

KiroueBble ¢10Ba: THIPOKPEKUHT TYAPOHA, TIEpepadOTKa TAKEIbIX OCTATKOB MEPePaOdOTKU HEPTH,

OCTaTOK THAPOKPEKHUHTa, OUTYM, TIOIUMEPHO-ONTYMHOE BSIKYIIICE.
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M. R. Idrisov', V. V. Presnyakovl, R. A. Shigabutdinov', R. N. Ahunov?, M. A. Novikov’, A. A. Hramov?,

A. A. Konovnin?, A. S. Urazaikin?, A. K. Shigabutdinov*

TAIF JSC, Kazan,

2TAIF-NK JSC, Nizhnekamsk

Experience in the Production of Bitumen Products from the Residual Products

of the Combined Vacuum Residue Hydrocracking Unit of TAIF-NK JSC

The article is devoted to the use of residual products of combined thermal and hydrocracking of vacuum residue
and vacuum gasoil into demanded marketable petroleum products — into bitumen products in accordance with
Russian and international quality standards.

Key words: vacuum residue, hydrocracking, HRCC, hydrocracking residue, bitumen, polymer-bitumen binder.
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Cnoco0b1 nepepadloTKH 0CTATOYHOI0 NPOAYKTAa KOMOUHUPOBAHHOIO

TepMO- U THAPOKPEKHHTA I'yIPOHA

Cmambs nocesuyena onvimy AO « TAUD-HK» ¢ obnacmu s¢hgpexmugnotl, 3K0102u4eckoll 4 mexHoio2uiHou
nepepabomky 0CMamoyHvixX NPOOYKIO8 NPoYecca KOMOUHUPOBAHHO20 MePMO- U 2UOPOKPEKUH2A CO CDABHUMETbHBLM
AHATUZOM NPEUMYUIECE U HeOOCMAMKO8 Kalc0020 U3 Memooos. Ilokazano, ymo c yuemom cneyugpuueckux
ocobeHnocmeti 0CmMamo4HvIX NPOOYKMOo8 2UOPOKpeKuHea Hauboee u CéA3aHHOU ¢ HUMU NOGLIUEHHOU CKIOHHOCIbIO K
8bINAOCHUIO ACHATLMEHO08 U KOKCOBAHUIO, HEOOXOOUMO NPOBOOUMD OANLHEUULYI0 NePEpadoOmKy 0CMAMOUHbIX
NPOOYKmMOo8 6 601ee MASKUX YCIOBUAX C YeNbl0 NOAYYEeHUs 0CMPeO08AHHOU MEeMALTypeuel npoOYKYuu.

KiroueBsble ci10Ba: THIPOKPEKUHT TYAPOHA, OCTATKH THAPOKPEKHUHTa, (PUIHTPOBAHKE, IEKAHTHPOBAHUE,

HCIIapCHUC U OKUCIICHUEC B TOHKOM IJICHKE.
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Methods for Processing the Residual Product of Combined Thermal

and Hydrocracking of Vacuum Residue

The article is devoted to the experience of TAIF-NK JSC in the field of efficient, ecological and technological
processing of residual products of the combined thermal and hydrocracking process with a comparative analysis of
the advantages and disadvantages of each method. It has been experimentally shown that, taking into account the

specific features of the residual products of hydrocracking and the associated increased tendency to precipitation of



asphaltenes and coking, it is necessary to carry out further processing of residual products under milder conditions in
order to obtain products that are in demand by metallurgy.

Key words: VR hydrocracking, hydrocracking residue, filtration, decanting, evaporation and oxidation in a thin film.

I. P. Axmemosa®, 3. I'. Tazeeea’, C. I. Axyboea’, I1. H. I'paznoé’,

. H. Tazeee', A. H. ®eiizpaxmanoe?, J1. 3. Typadosa?

Mucruryr oprannueckoii u puznyeckoit xumun uMm. A.E. Ap6ysosa ®UIL] Kazauckuii nay4nsiii nentp PAH,
2KazaHCKMil HAMOHAIBHBINA UCCIIEN0BATENBCKUH TEXHOJIOTMIECKHI YHUBEPCUTET

abiliti7@yandex.ru

Oco0enHocTH cocTaBa cMOJI TSIZKeJbIX HedTel

U UX BJIHSIHHE HA CTA0MJIBHOCTH acaabTeHOB

H3yuenvt ocobennocmu codepoicanus u pacnpedeneHus 2emepoamoMHblX KOMROHEHIOE 6 CMOLAX HA npumepe
msdicenvix negpmei mecmopoxcoenuti Tamapcmana u Camapckoti 00aacmu, a maxdice noKasanvl 0Co6enHoCmu
CMPYKMYPHO-2PYNN0B020 COCMABA BbI0ENEHHBIX hpakyuii u3 cmoir. PpakyuoHuposanue cMoi NO360UN0 YCMAHOGUMD
cmenens GIUAHUA COOEPIUCAHUS 2eMEPOOP2AHULECKUX KOMNOHEHNO8 Ha (oKyaAyuio acgarbmenos. Kunemuueckue
uccnedo8anus ¢ NOMoubio Y D-cnekmpockonuu noKazanu, 4mo O GpaKyuu 6blCOKOMONEKYIAPHbIX
A30MOP2anU1ecKUX OCHOBAHUN GbISIGNEHA MAKCUMANLHAS IPHeKMUBHOCb NO UHSUOUPOBAHUIO OCAINCOCHUS
acganbmenos, Komopas NPegoCxooum UCXoOHble HehmAHbLE CMOIbL.

KioueBble cioBa: Tsoxenas HeTb, CMOIBL, acanbrensl, arperanus, UK-Dypre n Y O-criekTpocKomnus.
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G. R. Akhmetova', E. G. Tazeeval, S. G. Yakuboval, P. I. Gryaznov?, D. I. Tazeev?,

A. I. Feizrahmanov?, L. E. Turabova?®

A. E. Arbuzov Institute of Organic and Physical Chemistry, Kazan Scientific Center of Russian Academy of Sciences,
2Kazan National Research Technological University

Features of Heavy Oil Resins and Their Impact on the Stability of Asphaltenes

Peculiarities of heteroatomic components content and distribution in resins have been studied by the example of heavy
oils of Tatarstan and Samara region fields. Peculiarities of structural and group composition of extracted fractions
from resins are shown. Resin fractionation allowed to determine the degree of influence of the heterorganic
component content on the asphaltene flocculation. Kinetic studies using UV spectroscopy showed that the maximum
efficiency of inhibition of asphaltene deposition for the high-molecular-weight organo-nitrogen bases was detected,
which is superior to the original petroleum resins.

Key words: heavy oil, resins, asphaltenes, aggregation, Fourier IR and UV spectroscopy.
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CuHTE3 U HCCIeI0BAaHHE HUKEIb-ATIOMIHUAEBOT0 KATAJIN3aTOPA /1JIs epepadoTKu

THKEJI0r0 He(pTSIHOI0 0CTATKA

Hcenedosanvl cmpykmyphvie Xapakmepucmuky Kamanumuieckux CUCIeM, NOJYYEeHHbIX MOOupuKayuerl
AKMUBUPOBAHHO20 Y2lisi OKCUOAMU ANIOMUHUS U HuKeas. Mooduguxayuio akmueuposanHozo yais npoeoouny nymem ux
UMRPESHUPOBAHUSL 2UOPOKCUOAMU MEMALN08 U3 PACmEopoe coneti ¢ coomuowenuem Nit? A 2:1u 3:1, ¢
ROCACOVIOUUM NPOKAUBAHUEM 8 MOKE d30Ma U 6000p00d 00 00pazosanus okcuoHvix ¢as. C yseruuenuem
COOMHOULEHUSI KAMUOHO8 MEMALI08 8 NPONUMOYHOM PACNEOPE 8 AKMUBUPOBAHHOM Yeile Y8eaUiusaemcs y0envHas
NOBEPXHOCMb U KOIUHECB0 MUKPONOD, YMeHbuaemcs oowuil 0ovem u cpedHutl ouamemp nop. llpoxanusanue 6
MoKe 8000p00A HA 3AKIIOYUMETLHOM dIMANne MOOUGUKAYUU AKIMUBUPOBAHHOZ0 Y2iisl NPUBOOUN K YMEHbULEHUIO
HOPOB020 NPOCMPAHCIMEA U CHUINICEHUIO YOCNbHOU NOGEPXHOCTU KAMALUMu4eckou cucmemsl. OnmumaibHbim
couemaHnuem 3HayeHull yOerbHoU NOBEPXHOCMU U MAKCUMATbHBIMU CPEOHUMU OUAMEemMPamMu nop 0Jis nepepadbomKu
msAHCeN020 Hemsano2o ocmamxa ooaadaiom kamanumuyeckue cucmemsl Ni/Al (2:1), nonyuennvle 6 cpede azoma u
6000po0a.

KiroueBble ¢10Ba: aKTHBUPOBAHHBIC YT, OKCHJI HUKEISI, OKCHUJI ATFOMHHUS, TIOPOMETPHS, TSKENIble He(PTIHbIE
OCTaTKH, TSDKEJIbIe HEPTH, KaTATMTHUCCKUN IICHTP, KaTaau3aTOPbl, HIMIIPETHUPOBAHHE.
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E. G. Moiseeva, S. M. Petrov, A. G. Safiulina, N. Yu. Bashkirtseva

Kazan National Research Technological University

Synthesis and Study of Al-Ni Catalyst for Heavy Oil Residue Processing

Structural characteristics of catalytic systems obtained by modification of activated carbon with Al and Ni metal
oxides have been studied. Modification of activated carbon was carried out by impregnating them with metal
hydroxides from salt solutions with a Ni+2/Al+3 ratio of 2:1 and 3:1, followed by calcination in a stream of nitrogen
and hydrogen until oxide phases were formed. With an increase in the ratio of metal cations in the impregnating
solution in activated carbon, the specific surface area and the number of micropores increase, and the total volume
and average pore diameter. Ignition in a hydrogen flow at the final stage of activated carbon modification leads to a
decrease in the pore space and a decrease in the specific surface area of the catalytic system. The optimal
combination of specific surface values and maximum average pore diameters for the processing of heavy oil residue
have Ni/Al (2:1) catalytic systems obtained in nitrogen and hydrogen.

Key words: activated carbons, nickel oxides, aluminum oxides, porosimetry, heavy oil residues, heavy oils,

catalytic center, catalysts, impregnation.
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B pabome 0606wen onvim, HAKONAEHHDLIL 30 CEMb Jem IKCHILYAMAYUU MEXHOA0UU 2UOPOKPEKUHSA 8AKYYMHO20
ocmamxka (H-0il) 6 kunswem crnoe. Yemvipe chaxmopa dvliu onpedenienvbi KK OCHOBHblE, CHOCOOCMEYIouUe
yayuuenuro xapakmepucmux H-Oil: kauecmeo coipbs, cocmosnue kamaiuzamopa, 3a2py3Kd U UCHOIb308AHUE
HeNnpespaujeHHo20 8aKyyMHO20 OCIAMKa eudpoxkpexurea. OnmumansHoe couemanue 6cex Smux Qaxmopos
N0360UNO 0OCMUYb YPOBHS KOHEepcuu 2yopora oxoao 90%. Ilo-npescnemy ocmaemest ciodicHou 3a0ayel Haumu
ONMUMATBHBLE NYMU UCTIOTB308AHUE HEKOHBEPMUPOBAHHO20 BAKYYMHO20 OCMAMKA, NOIYYEHHO20 Npu 6oee blCOKOU
KOHBepcuuU.

KiioueBble ci10Ba: THIPOKPEKUHT, TYAPOH, KOHBEPCHS, TPYIIIIOBOH YIIIEeBOIOPOAHBIN COCTaB, 0CaAKO00Pa30BaHHE.
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Vacuum Residue Ebullated Bed Hydrocracking Application

in LUKOIL Neftohim Burgas Refinery

This paper summarises the experience gained over seven years of operating the H-Oil hydrocracking technology with
an ebullated vacuum residue bed. Four factors have been identified as major contributors to improved H-Oil
performance: feedstock quality; catalyst condition; hydrocracking unconverted vacuum residue loading and
utilisation. The optimum combination of all these factors made it possible to achieve a vacuum residue conversion
rate of about 90%. It remains a challenge to find the correct use of the unconverted vacuum residue produced at
higher conversion rates.

Key words: hydrocracking, vacuum residue, conversion, SARA, sediment formation.
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TerpamMeTHJI0€H30JIbI B He()TAX KAK HOBbIE T€0OXHMHYECKHE HHAMKATOPDI 110 YCTAHOBJIEHHUIO
AHOKCHIHBIX YCJIOBMIi 0C2IKOHAKONJICHHS

B Oannoii cmamve nodpobro paccmompenvt mempasamewennvie benzonvt C1o U UX UCOTb306AHUE
npu pewienuu 2eoxumuyeckux 3a0ay. buiia yemanoenena ux 2enemuyeckas c643b ¢ nPUPOOHbIMU
apomamuueckumu KapomuHoudamu u3 6uomst, 06umMaoweli 6 AHOKCUOHbIX YCI06UsX obnacmell
ocaokonaxomnienus. Ha ocnosanuu ux mepmoounamudecko2o cocmostus Obilo NPeoioNCceHo YCI06HOe
Oenenue neghmeii no cmenemu 3penocmu.

Ki1o4eBble CJI0Ba: TETPAMETUIOEH30IbI, JOMaHHK, TIPEHHUTOJI, JyPOJl, U301y POy,
najneopeHuepaTaH, M30peHUEPaTaH, AaHOKCHUYECKHE COOBITHS.
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Tetramethylbenzenes in Oils as New Geochemical Indicators

for Determining the Anoxic Conditions of Sedimentation

This article discusses in detail tetrasubstituted benzenes of composition C1o and their use in solving geochemical
problems. Their genetic relationship with natural aromatic carotenoids inhabiting the anoxic zone was established.
On the basis of their thermodynamic state a conditional division of oils by degree of maturity has been offered.

Key words: tetramethylbenzenes, domanik, prenitol, durol, isodurol, paleorenieratane, isorenieratane, anoxic events.
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Muxkpo3j1eMeHThl B OuTYMONIaX KpUcTALIndeckux nopoa pynaamenta FO:xxuno-TaTapckoro cBoga

H3yuen muxpoanemenmubiti cocmag Oumymouo08, IKCMpazupo8aHHbIX U3 apxXeucKux KpUCmaiiuieckux nopoo
dynoamenma, eckpvimulx cxeadxcunoii 20009-Hosoenxosckoil. Ycmarnosneno, ymo nopoost OoabeuepeMuancKot
cepuu xapaxmepusyromcs 00ojee blCOKUM, NO CPABGHEHUIO C OMPAOHEHCKOI cepueti, COOepICAHUEM YeNie8000P0008.
Muxkposnemenmuulii cocmag uccied08an 0moenbHo 8 X10POPOPMEHHOM U CRUPMO-OEH30IbHOM dIKCmpakmax. s
nopoo bonbULeHEePeMUAHCKON cepull XapaKkmepHo 60iee 8bICOKOe CO0epIcate OPSaHUuecKo20 6euecmsd.
bumymouow, sxcmpazupogarnuwvie u3 nopoo ompadHeHCcKoll cepul, 06aadarom Ooee 8biCOKUMU

KOHYEHMPayuamMu MUKpOIJIeMeHMO8.

KiaroueBsble c10Ba: TOKeMOPHA, KPUCTAUIMICCKHH (yHIaMEHT, MUKPO3JIEMEHTHBIN COCTaB, OUTYMOUIBI,
OTpagHEHCKas cepusi, OObIIeUePEMIIAHCKAS CEPHSL.
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Trace Elements in Bitumoids from Crystalline Basement Rocks of the South-Tatarian Arch

The trace element composition of bitumoids extracted from Archean crystalline basement rocks recovered by well
20009-Novoelkhovskaya has been studied. It has been established that the rocks of the Bolshecheremshanskaya series
are characterized by a higher content of hydrocarbons compared to the Otradnenskaya series. The trace element
composition was studied separately in chloroform and alcohol-benzene extracts. The rocks of the
Bolshecheremshanskaya series are characterized by a higher content of organic matter. Bitumoids extracted from the
rocks of the Otradnenskaya series have higher concentrations of trace elements.

Key words: precambrian, crystalline basement, trace element composition, bitumoids, Otradnenskaya series,

Bolshecheremshanskaya series.
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Boienenue ceiicMu4ecKoro CUrHajia rupopa3pbiBa MJacTa ¢ IpUMeHEHNEM JANCKPETHOT0 BeiiBJIeT-aHAIN3a
Paccmompen cnocob evidenenus ceticmuuecko2o CueHala, 03HUKAWe20 NPU NPoseoeHuU 2uopopaspsleéd niacma,
OCHOBAHHDIU HA NPUMEHEHUU OUCKDEMHO020 8el8Nem-aAHANU3A, NPOBEOeHbl MOOEIbHbLE IKCHEPUMEHMbL 8 CyUde
pe2ucmpayuy CUsHAIA CEUCMOMEMPAMU, PACNOTIONCEHHVIMU HA nogepxHocmu. Hccnedosansl cayuau adoumusHo2o
0en1020 U KOPPeruposaHHO20 WyM0O8 NPU MAJIOM 3HAYEHUU COOMHOULEHUSL CUSHAT/ULYM.

KuioueBble cjioBa: BBIICICHHE CEHCMUYECKOTO CUTHAJIA, MOJISTHMPOBAaHNE, THIPABIHMYCCKIN pa3phIB IUIACTa,

KOPPEJIUPOBAHHBIN LITYM.
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Isolation of the Seismic Signal of Hydraulic Fracturing

Using Discrete Wavelet Analysis

A method for isolating the seismic signal that occurs during hydraulic fracturing is considered, based on the use
of discrete wavelet analysis, model experiments are carried out in the case of signal registration by seismometers
located on the surface. The cases of additive white and correlated noise with a small signal-to-noise ratio are
investigated.

Key words: seismic signal isolation, modeling, hydraulic fracturing, correlated noise.
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Pa3paboTka mupoKonoJ0CHOr0 celicMonpueMHuKa Ha 0a3e reogona GS-ONE LF

Ilpeonooicena u peanuzo8ana NPUHYUNUATBHAS CXEMA CeUCMUYecKoeo npuemnuka Ha ocHoge 2eogona GS-ONE LF.
Paspabomana npunyunuanibHas 31eKmpoHHAs cXemd, NO3680IAI0UAsL NPOBOOUNb CYMMUPOBAHUE CEUCMUYECKUX
CUCHATI08 C 2e0GhOHO8 015 yBeNUHeHUs. OMHOWEHUS CUSHAL/WyM. Memooom annapammoil Koppekyuu peatu3o8aH
€nocob pacuupenus Yacmomuo2o OUAna3ona u wyecmeumenvnocmu. Paspabomannulii celicmomemp modicem Ovims
npumenen OJisi MOHUMOPUHeA ONEPayUU 2UOPOPA3PbIA NIACMA 8 COCMABe MALOANEPMYPHOU CeUCMUYECKOU SPYNNb.

KiaroueBble c10Ba: celiCMUUCCKUN PUEMHUK, Te0(OH, KOPPEKIIHs YaCTOTHOT'O JIMana30Ha, THPOPa3pPhIB IJIacTa.



DOI: 10.32935/0023-1169-2023-635-1-50-56

L. R. Gilyazov'?, M. E. Sibgatullin®?3, R. F. Achmerov*?, I. N. Plotnikova!, M. Kh. Salakhov'3

'Academy of Sciences of the Republic of Tatarstan, Kazan,

2LLC "GEOLTECH", Kazan

3Kazan (Volga Region) Federal University,

Development of a Broadband Seismic Receiver Based on GS-ONE LF Geophone

A schematic diagram of a seismic receiver based on the GS-ONE LF geophone is proposed and implemented. A basic
electronic circuit has been developed that allows summation of seismic signals from geophones to increase the
signal-to-noise ratio. The method of hardware correction is implemented to expand the frequency range and
sensitivity. The developed seismometer can be used to monitor hydraulic fracturing operations as part of a
small-aperture seismic group.

Key words: seismic receiver, geophone, frequency range correction, hydraulic fracturing.
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HccnenoBanne yaejbHOI NOBEPXHOCTH M IOPOBOI0 NPOCTPAHCTBA

YrojbHbIX 100aBok npouecca Veba Combi Cracking

B pabome npedocmasnenvl pezyiomamol CpABHUMENbHBIX UCCTIEO08AHULL MEMOOOM A0COpOYUU-OecopdyuU a30ma
yoenvrou nogepxnocmu (BET), ob6wema u pasmepa nop (BJH) yeonvhbix 00660k 015l HCUOKOPASHBIX CYCNEHIUOHHBIX
peaxkmopos npoyecca VCC. Yemarnognenvl 0CHOBHbIE napamempsl meKCmypPHbIX Xapakmepucmux y20abHuiX 000a60K
GIUAIOWUE HA CMeNnelb NPespauetis acharbmeHo8blx HAHOAcpe2amos 8 peakyuonuo cpede npoyecca VCC. C
HOMOWBIO MemoOa 1azepHoll Oudpaxyuu Ovbiiu YCMaHOBIEHbl PA3MeEPbl ACHATbMEHOBbIX HAHOAZPE2AMO8 68 PACEOPe
MOIYOAQ, uMUmupyloujeli peakyuonuyio cmecw. Iloxazano, ymo npednazaemas y2onpoHas 000asKa TUYeH3uapom
mexnonoeuu VCC (CLIA) u ux poccuiickuil ananoz obecneuusarom KOH8epCcuro ac@aibmeHo8 mobKo 3d cHem
gHeuiHell YOeIbHOU NOBEPXHOCU, NOCKOILKY NOPO6Oe UX NPOCMPAHCINEO OCIMAEM st HeOOCIYNHbIM 66U0Y MATbIX
pasmepos. Yecmanosneno, umo oopabomra y2onvhbix 000asox 800saHuiM napom npu memnepamype 800°C u
mepmoobpabomxa 8 moxe azoma npu memnepamype 400 °C npugooum K 3Ha4uUmMenbHOMy poCchy 00bema ux
NOPOB020 NPOCMPAHCIMEA U YEETUYEHUIO OUAMEMPA ROP NO3BONSIOUIe20 A0COPOUPOBANYb HA HYMPU NOPOBOL
nosepxHocmu acgarbmenosvie Hanoazpeeamol. Bosneuenue 6 adcopbyuio acganbmeros nopo8o2o npoCmMpaHcmed
V2ONbHBIX 000A60K NPUBOOUM K VEETUYEHUIO UX KOH8epCUU 6 peakyuonnou cpede npoyecca VCC.

KuroueBble cjioBa: TsOHKEIbI 0CTaTOK BakyyMHO# neperonku Hedru, Veba Combi Cracking (VCC), yroneHas

nobaBka, acabTeHbl, aIcopOIHsi-necopOIus a30Ta, yaelIbHas TOBEPXHOCTb, pPa3MepHI TOpP.
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Choice of Carbon Support for Catalytic Systems for Deep Processing of Heavy Oils and Oil Residues

The paper presents the results of comparative studies of the specific surface area (BET), volume and pore size (BJH)
of carbon additives for liquid-phase reactors of the VCC process by the nitrogen adsorption-desorption method. The
main parameters of the textural characteristics of coal additives, which affect the degree of conversion of asphaltene
nanoaggregates in the reaction medium of the VCC process, have been established. Using the laser diffraction
method, the sizes of asphaltene nanoaggregates in a toluene solution simulating the reaction mixture were
determined. It is shown that the proposed coal additive by the licensor of the VCC technology (USA) and their
domestic counterpart (Russia) ensure the conversion of asphaltenes only due to the external specific surface, since
their pore space remains inaccessible due to their small size. It has been established that the treatment of coal
additives with water vapor at a temperature of 800 °C and heat treatment in a stream of nitrogen at a temperature of
400 °C leads to a significant increase in the volume of the pore space and an increase in the pore diameter, which
makes it possible to adsorb asphaltene nanoaggregates on the inside of the pore surface. The involvement of the pore
space of coal additives in the adsorption of asphaltenes leads to an increase in their conversion in the reaction
medium of the VCC process.

Key words: heavy vacuum residue, Veba Combi Cracking (VCC), coal additive, asphaltenes,

nitrogen adsorption-desorption, specific surface area, pore sizes.
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I'maporepMaJibHOE IpeBpallieHUe CBEPXBA3KOH He()TH B IPUCYTCTBUH YIJIeid,

OKCHJI0B U KapOOHATOB METAJLJIOB

B pabome npeocmasnenvl pe3yromamol cCpagHUMENbHbIX UCCIE008AHULL HO BbLABIEHUIO OMAUYUINENbHBIX
3aKOHOMepHOCmEl NPeodPA308AHUSL COCMABA U UBMEHEHUs PeOI0SUeCKUX CBOUCTE CBEPX6A3KOU Hedhmu npu ee
83aUMOOeliCMBUU 8 3AKPLIMOUL cucmeme ¢ euopomepmanbHuimu gaioudamu. Iloxazano, umo npu memnepamype
npoyecca 360°C cmenensb npespaujernus acghaibmenos yeeauuusaemcs ¢ usmernenuem oasnenusi ¢ 4 oo 21 Mlla.
Tosvruenue memnepamyput u dasrenus npoyecca 0o 420°C u 24 MIla npusooum x decmpykyuu cMOIUCHO-
acganbmenosuix ¢ ygenuuenuem gvixooa parxyuu H.x.—200°C, decynvghypuzayuu u CHUNCEHUIO BA3KOCTU.
Ycemanoaneno, umo npucymcemesue opesecnozo yensa npu eu0pomepmaibHOM NpespaeHul C8epxesa3Kol Heghmu npu
memnepamype 385°C u oasnenuu 22,5 MIla npusooum K 3HauumenbHOMy CHUICEHUIO COOePI’CAHUSL ACPanbmenos,
Hauyue 8 npoyecce KAMEHHO20 Yelis, OKCUOO08 Jicene3d U ATIOMUHUSA, KapOoHamos HUKels u Meou cnocobcmeyem
00pA308aHUIO HACLIUEHHBIX U APOMAMULECKUX YeNe8000p0008, YEETUYEHUIO 8bIX00d (paryuu gulkunaouel 0o
200°C u cuudscenuro codepaicanus cepvl 8 06a pasa.

KioueBble ciioBa: cBepxBsizKas HeTh, THAPOTEPMATEHOE MPEBpallleHHe, KAMEHHBIH YToJlb, KOMIOHEHTHBIH COCTaB,

BHCKO3UMETPHUA.

R. R. Zakieval, S. M. Petrov'?



1 Kazan National Research Technological University

2 Kazan (Volga Region) Federal University

Hydrothermal Transformation of Heavy oil in the Presence of Coals, Metal Oxides and Carbonates

The paper presents the results of comparative studies to identify distinctive patterns of composition transformation
and changes in the rheological properties of heavy oil during its interaction in a closed system with hydrothermal
fluids. It is shown that at a process temperature of 360°C, the degree of asphaltenes conversion increases with a
change in pressure from 4 to 21 MPa. Increasing the temperature and pressure of the process to 420°C and 24 MPa
leads to the destruction of tar-asphaltene with an increase in the yield of the b.b.—200°C fraction, desulfurization and
a decrease in viscosity. It has been established that the presence of charcoal during the hydrothermal transformation
of heavy oil at a temperature of 385 °C and a pressure of 22.5 MPa leads to a significant decrease in the content of
asphaltenes, the presence of coal, iron and aluminum oxides, nickel and copper carbonates in the process contributes
to the formation of saturated and aromatic hydrocarbons, also contributes to an increase in the yield

of the fraction boiling up to 200°C and a decrease in the sulfur content by 2 times.

Key words: heavy oil, hydrothermal transformation, hard coal, component composition, viscometry.
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Co-Deposition Mechanism of Waxes with Asphaltenes and Scales

in a Vertical Wellbore of Gas Condensate Well

With the increased exploitation of gas condensate resources, the problem of wax deposition in wellbores is
increasingly severe. Hence, this paper reveals the co-deposition mechanism of vertical gas condensate wellbores with
waxes, asphaltenes and scales from a microscopic viewpoint by molecular dynamics (MD) simulation techniques.
Several experiments were also utilized to determine the basic physical properties of the condensate. To avoid
inaccuracies caused by simplifying the condensate multiphase system using a single component, eight typical
components were selected to enhance modelling precision according to actual well fluid characteristics. The wellbore,
condensate, asphaltene and scale systems modelled by the MD simulation techniques were validated with the
corresponding data from the National Institute of Standards and Technology (NIST), and this actual error of the
results after stimulating was less than 10 %, which met the error criteria and verified the construction of the system
model as realistic and feasible. The simulations investigate the co-deposition mechanism of waxes with asphaltenes
and scales in vertical wellbores at three levels: diffusion mechanism, aggregation properties and co-deposition
behavior. The simulation results show that as the waxy components in the models increases, the aggregated and
adhered condensate layer at the wellbore becomes thinner and the ““replacement” between the waxy components and
condensate molecules begins happening, and this deposition phenomenon gradually strengthens. When in the
asphaltene-condensate system, the promotion effect on the deposition of wax molecules becomes more obvious as
these asphaltene components increases, but up to 2% asphaltene components, the wax deposition behavior is inhibited
conversely. Simultaneously, asphaltenes with a larger variety and number of heteroatoms contribute more

significantly to this co-deposition behavior of waxy components and asphaltene components. For these



scale-condensate systems, the most prominent influence for the aggregation and deposition behavior of waxy
components is exerted by sulphate scale, with the most noticeable co-deposition effect. Its interaction energy (absolute
value) is the highest, reaching 3840 kJ/mol. The results in the article can offer a basis and instruction to this targeted
management for wax deposits in vertical wellbores of gas condensate wells.

Keywords: deposition mechanism, wax, asphaltene, scale, condensates, wellbore.
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Research and Development of Virtual Assembly and Machining System

for Metal Cutting Petroleum Machinery Based on Kinect V2

Based on building the overall architecture of virtual assembly and processing on the Unity3D platform, to make the
operation more immersive, this paper adds the related functions of Kinect somatosensory equipment on the basis of
the original functions, realizes some functions of this system through gesture operation, and develops a virtual
simulation system for metal cutting petroleum machinery assembly and processing based on this. The application
results show that the application of human-computer interaction technology has significantly improved. Through
several groups of experimental data, it is verified that the accuracy of gesture recognition is not 100%. Through SVM
algorithm, it is verified that the angle between the middle finger and the thumb is detected with error, especially when
the hand is moving.

Keywords: Unity3D, Kinect, virtual assembly system, somatosensory interaction, SVM.
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Study on Water-Solubility Modification of Curable Resin Cement

The curable resin has excellent water resistance, wear resistance and excellent adhesion, flexibility and impact
resistance, excellent mechanical properties, high cementing quality, and a good channeling prevention effect on the
system. In this paper, the cured water-based resin cementing liquid system was finally determined by modifying the
resin aqueously, by preferring the curing agent and accelerator, and according to the curing gel time required by the
cemented water mud in the field. The mechanical properties of the water-based resin cementing slurry system were
tested, and the results showed that the addition of 15-20% water-based epoxy resin resulted in cementite with a
compressive strength greater than 25 MPa and elastic modulus less than 5 GPa, with 37.8% reduction in permeability
and 80-85% cost reduction compared with the complete use of epoxy resin.

Keywords: resin, cement, modified, curable, curing agent.
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Experimental Research on the Impregnated Diamond Bit Wear Model

The low rate of penetration (ROP) and severe wear of polycrystalline diamond compact (PDC) bits are one of the
main problems restricting the exploration of deep oil and gas resources when drilling strongly abrasive formations.
As a rock-breaking tool that breaks rocks in the way of diamond exposure, the impregnated diamond bit has the
characteristics of high stability, long service life and high drilling speed, which are considered to improve the drilling
efficiency of strong abrasive formations. one of the effective ways. However, the drilling parameters and rock
abrasiveness of the impregnated drill bit have a very significant impact on the wear rate of the impregnated diamond
bit. If the drilling parameters are not designed properly, the bit will be severely worn and the service life will be too
low. At the same time, there is a lack of research on the wear equation of diamond-impregnated drill bits, which
cannot predict the wear rate of the drill bit and the life of the drill bit well. Therefore, this paper analyzes and
summarizes the experimental data of the influence law of drilling parameters and rock abrasiveness coefficient on the
wear of impregnated diamond bits, and establishes a formula based on the quantitative relationship between wear
rate and WOB per unit area, rotary speed and rock abrasiveness. The impregnated diamond bit wear model provides
a theoretical basis for the life prediction of the impregnated diamond bit in field drilling operation.

Keywords: abrasive formation, impregnated diamond bit, WOB per unit area, rotary speed, rock abrasiveness, wear
rate.
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Numerical Simulations of Liquid Leakage and Gas Channeling for Plunger Lift

Plunger lift is one of the commonly used processes for liquid extraction and gas production in gas wells. Owing to the
gap between the plunger and the tubing wall, liquid leakage and gas channeling during the lifting process are
inevitable. Liquid leakage reduces the amount of lifted liquid, and gas channeling is not conducive to the complete
utilization of formation energy. Furthermore, the gas that breaks through the gap into the top of the plunger also
hinders plunger movement. To address this problem, we used CFD to simulate plunger movement in the tubing and
analyzed the influence of various factors, such as plunger velocity, pressure difference between the upper and lower
ends, and plunger diameter, on liquid leakage and air channeling. The results indicated that when the plunger rises
and drains the liquid, the plunger velocity increases, the leakage between the plunger and the tubing increases, and
the gas channeling volume decreases. When the pressure difference between the upper and lower ends of the plunger
increases, leakage loss is reduced. The larger the plunger diameter, smaller the interval between the plunger and the
tubing, and smaller the less leakage loss. The results of the study validate the influencing factors of plunger lift
leakage and gas channeling, optimizing the plunger structure and improving the efficiency of plunger lifting..

Keywords: plunger lift, liquid leakage, gas channeling, numerical stimulation.
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A New Re-Liquefaction System for Dynamic Boil-Off Recovery

Based on Single Mixed Refrigerant

The single cycle mixed-fluid LNG (PRICO) process is the most widely used for natural gas liquefaction. But the
optimized energy consumption of single mixed refrigerant (SMR) liquefaction process was still high using the existing
energy saving optimization method. The main purpose of this study was to propose an optimization method to combine
with the combination optimization of important parameters to improve the system energy efficiency for the SMR
structure. The liquefaction process with an initial investment increase of only 6% was designed, by adding initial
investment including separator, valve, mixer, etc. The genetic algorithm and liquefaction simulation were used to
analyze the combination optimization of multiple parameters, such as the component ratio of the mixed refrigerant
and the pressure of the liquefaction circulation node. Finally, by comparing the similar liquefaction process, it can be
found that the optimized heat exchanger internal hot and cold complex curve was better matched, thus reducing the
energy Irreversible loss. It indicated that operation energy consumption of the improved SMR process, of which the
specific energy consumption could reach 0.247kW-h/kg, was 10.24% lower than PRICO, and the total energy
consumption was decreased by 2%. It is thus clear that the optimization method of liquefaction process design and
parameter combination has great energy saving efficiency.

Keywords: genetic algorithm, combination optimization, energy consumption, PRICO process, SMR liquefaction.
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Low-Temperature Flow Performance Improver for Saddle Diesel

Saddle Diesel is a diesel engine plant in a local city in northeast China, which is already the special designation. In
this paper, a new polyhydroxy polyacid macromolecule called citric acid-1,4-butanediol-citric acid-cycloalkanic
acid-tetradecyl alcohol (CTC-NT) with 1,4-butanediol as the core was designed and synthesized via an “‘ester-ester”
copolymerization process using 1,4-butanediol and citric acid as the raw materials and then grafted sequentially with
naphthenic acid and tetradecanol containing functionalized groups. The structures of the synthesized compounds were
characterized by nuclear magnetic resonance and infrared spectroscopy, and the results showed that the synthetic
products were consistent with the designed molecular structure. The use of the prepared CTC-NT in saddle oil light
diesel was studied. The results showed that the filtration improvements of the synthesized multibranched
macromolecule CTC-NT were better than those of other additives for the same oil, and the cold filter point was
reduced by up to 13°C when the dosage was 900 pg/g.

Keywords: multibranched macromolecules, spatial structures, pour point depressant, saddle diesel, cold filter

plugging point — CFPP.
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Application in Oil Field Drilling with Temperature-Resistant

Natural Modified Filtrate Reducer: A Review

Natural modified filtrate reducer is an important additive in the process of oil drilling. It can reduce the fluid loss of
drilling fluid, improve filter cake and protect borehole wall. However, with the continuous increase of drilling depth
and the gradual increase of temperature, natural modified filtrate reducer began to appear poor stability, lower
filtration effect and other problems. Therefore, scholars have studied the natural filtrate reducer to improve the
temperature resistance of the natural filtrate reducer, so that the natural modified filtrate reducer can adapt to the
high temperature formation. Moreover, some natural modified filtrate reducer also have calcium and salt resistance.
This review provides a comparative investigation and summary for asphalt, humic acid, lignin, cellulose and starch
filtrate reducers. In addition, the author also introduces the mechanism of natural modified filtrate reducers,
preparation process of natural modified filtrate reducers, optimization and improvement of natural modified filtrate
reducers and their application fields. Last, the author looks forward to the current key issues and future development
direction.

Keywords: filtrate reducer, natural modified, temperature-resistance, drilling fluid.
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Application of Microwave Absorbent in Microwave Thermal Recovery

of Oil and Gas Resources: A Review

In the microwave thermal recovery of unconventional oil and gas resources, the use of microwave absorbers can
effectively improve the effect of microwave heating and is an auxiliary agent with wide application potential. In this
paper, the mechanism of microwave absorbent is explored, and the role of microwave absorbent in viscosity reduction
of heavy oil, in-situ exploitation of oil shale and pyrolysis of oily sludge is reviewed. The effect of the absorbent under
different parameters was compared, and the mechanism of different parameters affecting the effect of the absorbent
was analyzed.

Keywords: microwave absorbent, viscous oil, oil shale, oily sludge, microwave thermal recovery.
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Research on Dynamic Prediction Model of Wax Deposition in Wellbore



Wax deposition in oil wells has become an important issue, which affects the production of oil fields. According to the
wax deposition in the wellbore of an oilfield in Northwest China, a dynamic prediction model of the wellbore wax
deposition was established based on the molecular diffusion mechanism. The compiled software can predict the
temperature and pressure of the fluid, wax deposition point, wax deposition weight, wax deposition volume, wax
deposition speed, and wax removal cycle of self-blowing wells and pumping well bores and sucker rods at different
well depths. The software is used to predict the influence of flow temperature and pressure, wax deposition point, wax
deposition volume, wax deposition rate, wax removal cycle and water content, gas-liquid ratio and oil production on
the wax deposition rate of the wellbore of M1 well in a certain northwest oilfield. The results show that the prediction
results of the model are reliable. The prediction accuracy of the flow temperature and pressure of the M1 well is
higher than 92%, and the prediction accuracy of the wax removal cycle is up to 89%. The law of influence is
consistent with the literature results. Therefore, the research results of this article provide a quantitative basis for the
formulation of wax removal cycle in an oilfield in Northwest China, and provide theoretical and technical support for
optimizing wax removal and control technology.

Keywords: wellbore wax deposition, wax deposition rate, wax removal cycle, model application.
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Study on Performance Evaluation of Profile Control System

with High Temperature Resistant Weak Gel Prepared from the Produced Fluid

The use of highly mineralized reinjection water has low gel strength and poor stability, and the above problems are
more prominent under high-temperature reservoir conditions. Based on the temperature resistance and salt tolerance
polymer TSRP and phenolic resin crosslinking agent, a TSRP temperature resistant weak gel system suitable for high
mineralized reinjection water was developed, and the temperature resistance mechanism of the TSRP weak gel system
was tested by its temperature resistance and injection ability. The migration, retention, and plugging of the TSRP
weak gel system in heterogeneous reservoirs were studied through micropore throat migration and plugging
characteristics and dual-pipe parallel oil displacement experiments. The results showed that: under the condition of
polymer concentration 2000 mg/L, polymer: crosslinking agent: glue promoter 1:1.5:1, the TSRP weak gel system
prepared by using mineralized 12132.9 mg/L reinjection water can remain stable after 95°C aging at high
temperature of TSRP. Through microscopic simulation, a glass etching model TSRP weak gel system showed good
migration ability and plugging performance. In comparison with the two pipes parallel oil displacement experiment,
the KY gel system injected the same amount of PV at 95°C and 20000 mg/L in the Y1L block, the average recovery of
the TSRP gel system increased by 22.3% after injection of polymer gel, and the KY gel system was only 18.2%; When
the same amount of PV was injected in Z1L block, 95°C and 22000 mg/L, the average recovery of TSRP gel system



increased by 24.35% after injection of polymer gel, and the KY gel system was only 17.15%, that is, under higher
salinity, the TSRP gel system showed better performance.

Keywords: temperature resistance, salt tolerance, reinjection water, crosslinked polymer, profile control.

Wenchang Wang'?, Shenggian Li'#*, Xun Yuan'?

! Shanghai Key Laboratory of Mechanics in Energy Engineering, Shanghai, China;

2 School of Mechanics and Engineering Science, Shanghai University, Shanghai, China.

Ixytsq0305@163.com

Effect of Power-V on the Stick-Slip Vibration of a Drill String

A polycrystalline diamond compact (PDC) bit combined with a vertical steering tool known as Power-V has shown
effective results in controlling deviation and increasing the rate of penetration in vertical wells. However, it has been
found that the drill string is prone to stick—slip vibrations in this situation. At present, the mechanism of stick—slip
vibrations in drill strings caused by Power-V has not been explored clearly. In this paper, an excitation model based
on the working mechanism of Power-V is established, and the impact of lateral force on the PDC bit by Power-V is
analysed. Based on a study of the structure and the force characteristics of PDC bits, a new dynamic torque model is
proposed by using the Stribeck dynamic friction model. Then, the internal mechanism of stick—slip vibration induced
by Power-V is revealed by combining the finite element analysis method of drill string dynamics with the new dynamic
torque model. The stick—slip vibration characteristics caused by Power-V are clarified through a case study. This
research indicates that Power-V can significantly increase the lateral force on the PDC bit during the drill process,
which promotes deeper cutting between the gauge teeth of the PDC bit and the wellbore wall. Thus, the PDC bit
experiences greater friction torque and rock breaking torque in the circumferential direction, which results in a
greater susceptibility to stick—slip vibrations.

Keywords: drill string, stick-slip vibration, vertical steering tool, PDC bit, frictional torque.
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Bottlenecks and Technological Developments for Geologic Storage of CO>

There is global consensus that geologic storage is an underpinning technology for large-scale reduction of CO:2
emissions. Although CO: flooding and storage has been employed to promote crude oil recovery, storage of CO: in
aquifers has proven to be the main and fundamental technical route for large-scale geologic storage due to
convenient site selection, easy source-sink matching, huge implementation scale, and low storage costs. In view of the

deposition characteristics of terrestrial aquifers in China and the practices of underground storage of natural gas,



this study identifies three bottlenecks hindering large-scale aquifer storage of CO2 in China (i.e., aquifer storage
capacity, storage costs, and long-term safety), and proposes five key fields where technological breakthrough is
needed (i.e., assessment of storage capacity, low-concentration CO: injection, large-scale high-speed CO: injection,
low-cost engineering support, and long-term safety monitoring) to overcome key obstacles in meeting China’s ““3060”
goals — carbon peaking by 2030 and carbon neutrality by 2060.

Keywords: CCS (mainly in aquifers), brackish aquifer storage, large-scale storage capacity prediction, high-speed

injection, dual-carbon strategy.
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Research on Risk Analysis Method of Jack-Up Drilling Platform Pile Leg Puncture

The process of pile insertion and pile extraction for jack-up drilling platform is the key link in offshore construction of
drilling platform. However, serious accidents may occur during operation of jack-up drilling platform such as pile leg
puncture and platform tilt. In this paper, based on the calculation method of jack-up drilling platform pile driving, the
penetration risk of jack-up drilling platform pile driving is analyzed comprehensively considering the factors of
formation, pile shoe bearing capacity and pile group effect. According to the safety factor relative to puncture, the
adaptability of drilling ship to insert pile at the predetermined well position is evaluated to realize the prediction of
pile leg into mud in order to avoid the occurrence of complex accidents in the process of drilling and completion,
guide the depth of pile leg into mud, improve the speed of offshore construction, reduce the risk of offshore operation
and construction cost, and provide a scientific basis for offshore engineering design and construction..

Keywords: jack-up drilling platform, bearing capacity, puncture risk, mud depth.
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