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A. A. Konosnun?, B. B. Ilpecuaxos’, P. A. Illuzabymounos*, P. H. Axynoe*, M. P. Hopucoe',

M. A. Hoeuxkoé?, A. A. Xpamoe?, A. C. ¥Ypazaiikun?, A. K. Illuzadymounos*

TAO «TAU®D», 1. Kazaub,

2A0 «TAU®-HK», r. HikHekaMck

idrisovmr@uktaif.ru

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. Konovnin?, V. V. PresnyakoV!, R. A. Shigabutdinov*, R. N. Ahunov’, M. R. Idrisov', M. A. Novikov?,

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.

P. H. Axynoé', M. P. Hopucoé, B. B. Ilpecuaxos’, P. A. Illuzabymounoe*, M. A. Houxoe?,

A. A. Xpamoe?, A. A. Konosnun?, A. C. Ypaszaiikun?, A. K. Illuzabymounoe*

TAO «TAU®D», r. Ka3zanb,

2AO «TAU®-HK», r. Huxuekamck

idrisovmr@uktaif.ru

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

DOI: 10.32935/0023-1169-2023-635-1-8-11

R. N. Ahunovi, M. R. Idrisov', V. V. Presnyakov', R. A. Shigabutdinov', M. A. Novikov?,

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

TAIF JSC, Kazan,

2TAIF-NK JSC, Nizhnekamsk

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.

M. P. Hopucoe', B. B. IIpecnakos', P. A. Illuzabymounos', P. H. Axynoe', M. A. Hoguroe’,

A. A. Xpamoe?, A. A. Konosnun?, A. C. Ypaszaiikun?, A. K. Illuzabymounoe*

TAO «TAU®D», r. Ka3zanb,

2A0 «TAU®-HK», r. Huxuekamck
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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.

DOI: 10.32935/0023-1169-2023-635-1-12-16



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.

A. A. Xpamoe®, M. P. Hopucos', B. B. IIpecnakos', P. A. Illuzabymounos', P. H. Axynoé*,

M. A. Hosuroe’, A. A. Konosnun?, A. C. Ypazaiikun?, A. K. HHluzadbymounoe*

1AO «TAUD», r. Kazans,

2A0 «TAU®-HK», r. HukHekaMck

idrisovmr@uktaif.ru

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.

DOI: 10.32935/0023-1169-2023-635-1-17-20

A. A. Hramov?, M. R. Idrisov', V. V. PresnyakoVl, R. A. Shigabutdinov', R. N. Ahunov?, M. A. Novikov?,

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

TAIF JSC, Kazan,

*TAIF-NK JSC, Nizhnekamsk

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.

DOI: 10.32935/0023-1169-2023-635-1-21-24

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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IpumeHeHUe THIPOKPEKUHIa BAKYYMHOT'O OCTATKA B KUTISIIEM CJI0€ HA NPeINPUATHH

«JIYKOM.JI Heproxum Byprac»



B pabome 0606wen onvim, HAKONIEHHbIN 3a CeMb Jlem IKCHIYAMayuy mexHoai02uu 2uOpOKPeKUHaa 8aKyyMHO20
ocmamxka (H-0il) 6 kunswem crnoe. Yemvipe chaxmopa dvliu onpedenienvbi KKk OCHOBHblE, CHOCOOCMEYIouUe
yayuwenuio xapaxmepucmuk H-Oil: kauecmso cvipvs, cocmosinue kamanuzamopa, 3a2py3Ka U UCnoab308anue
HenpespaujeHHo20 6aKyyMHO20 ocmamka 2uopoxkpexkunza. OnmumanvHoe covemanue 6cex smux Qakmopos
N0360UNO 0OCMUYb YPOBHS KOHEepcuu 2yopora oxoao 90%. Ilo-npescnemy ocmaemest ciodicHou 3a0ayel Haumu
onmumansHsle Nymu Ucnoib306anue HeKOHBEPMUPOBAHHO20 BAKYYMHO20 OCIAMKA, NOLYYEHHO20 npu boJlee 8biCOKO
KOHGepCuu.

KiioueBble ci10Ba: THIPOKPEKUHT, TYAPOH, KOHBEPCHS, TPYIIIIOBOH YIIIEeBOIOPOAHBIN COCTaB, 0CaAKO00Pa30BaHHE.

DOI: 10.32935/0023-1169-2023-635-1-29-34

D. Stratiev!?, 1. Shishkova?, E. Nikolaychuk!
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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€eH30JIbI B He()TAX KAK HOBbIE T€0XHMHYECKHE HHIAMKATOPDI 110 YCTAHOBJIEHHUIO
AHOKCHIHBIX YCJIOBHIi 02 IKOHAKONJICHHS

B Oannoii cmamve nodpobro paccmompenvt mempasamewennvie benzonvt C1o U UX UCOTb306ANUE
npu pewienuu 2eoxumuyeckux 3a0ay. bviia ycmanoenena ux 2enemuyeckas c643b ¢ npUPOOHbIMU
apomamuueckumu KapomuHoudamu u3 6uomst, 06umMaoweli 6 AHOKCUOHbIX YCI06UsX obnacmell
ocaokonaxomnienus. Ha ocnosanuu ux mepmoounamudecko2o cocmosnus Obiio NPeoioNCceHo YCI06HOe
Oenenue neghmeii no cmenemu 3penocmu.

K104eBble CJ10Ba: TETPAMETUIOEH30IbI, JOMaHKK, TIPEHUTOJI, LyPOJl, U301y poJl,
najneopeHnepaTaH, M30peHUEPaTaH, aHOKCHUYECKHE 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 Cio 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 muxpoanemenmubiii COCmag Oumymouo08, IKCMpasupo8aHHbIX U3 apxeucKux KpUCmaiiuieckux nopoo
dynoamenma, eckpvimulx cxeadxcunoii 20009-Hoesoenxosckoil. ¥Ycmarnosneno, umo nopoosi 60oablieuepeMuancKol
cepuu xapaxmepusyromcs 00ojiee blcOKUM, NO CPAGHEHUIO C OTMPAOHEHCKOIL cepueti, COOepHCAnUeM Y2ne8000P0008.
Muxkposnemenmuulii cocmag uccied08an 0moenbHo 8 X10POPOPMEHHOM U CRUPMO-OEH30IbHOM dIKCmpakmax. s
nopoo bonvbULeHePeMUAHCKON cepuLl XapakmepHo 60Jee 8bICOKOe CO0epICAnIe OPSaHULecKo20 6euecmsd.
bumymouow, sxcmpazupogarnuwvie u3 nopoo ompadHeHCcKoll cepul, 06aadarom Ooee 8biCOKUMU

KOHYEHMPayuamMu MUKpOIJIeMeHMO8.

KiaroueBsble c10Ba: JOKeMOPHA, KPUCTAIUIMICCKHM (DYHIaMEHT, MUKPO3JIEMEHTHBIN COCTaB, OUTYMOUIBI,
OTpaJHEHCKas 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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Buienenue ceiicMU4ecKoro CUrHajIa ruIpopa3pbiBa MJIacTa ¢ MPUMEHEHNEM JUCKPETHOT0 BeiiBJIeT-aHAIN3a
Paccmompen cnocob evidenenus ceticMuuecko2o CueHala, B03HUKAWe20 NPU NPOseoeHuU uopopaspwliéd niacma,
OCHOBAHHDIU HA NPUMEHEHUU OUCKDEMHO20 8eligNem-aHalu3d, NPo8edenbl MOOelbHble IKCHEPUMEHMbL 8 CTYde
peucmpayuy CUsHAIA CEUCMOMEMPAMU, PACNOTIONCEHHVIMU HA nogepXHocmu. Hccnedosanst cayuau adoumusHo2o
0e11020 U KOpPeruposaHHO20 WyM0o8 NPU MAJIOM 3HAUEHUU COOMHOULCHUSL CUSHAT/ULYM.

KuioueBble cjioBa: BBIICICHHE CEHCMUYECKOTO CUTHAJIA, MOJISTMPOBaHNE, 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 mMpoKonoJ0CHOT0 celicMonpueMHuKa Ha 0a3e reogona GS-ONE LF

IIpeonooicena u peanuz08ana NPUHYUNUATBHAS CXEMA CEUCMUYECKo20 npuemHuka Ha ocHoge 2eogona GS-ONE LF.
Paspabomana npunyunuanvnas 31eKmpoHHas cxema, NO3680AI0UASL RPOBOOUNL CYMMUPOBAHUE CEUCMUYECKUX
CUCHATI08 C 2e0GhOHO8 0I5 YBeNUHeHUs. OMHOUWEHUS. CUSHAL/WyM. Memooom annapammoii Koppekyuu peaiu3o8aH
Cnocob pacuupeHus YacmomHo2o OUana3ona u wyecmeumenvHocmu. Paspabomannulii celicmomemp modicem Ovims
npumenen 0Jis MOHUMOPUHeA ONEPayuu 2UOPopaA3pblea NIACmad 8 COCMage MailoanepmypHoll CelucMuieckoll epynnol.

KiaroueBble c10Ba: ceCMUYCCKUN PUEMHUK, Te0(OH, KOPPEKIIHMS YaCTOTHOT'O IUana3oHa, THpOPa3phIB IJIacTa.
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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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