ISSN 2518-170X (Online)
ISSN 2224-5278 (Print)

KA3AKCTAH PECITIYBJIMKACBHI
YJITTBIK FBIJIBIM AKAJIEMUACBHI

Satbayev University

XABAPIIAPDBI
N3BECTUA NEWS

HAHHOHAHBHOﬁ AKAJIEMHN OF THE ACADEMY OF SCIENCES

HAYK PECITYBJIMKUA OF THE REPUBLIC OF

KA3AXCTAH KAZAKHSTAN

Satbayev University Satbayev University
SERIES

OF GEOLOGY AND TECHNICAL SCIENCES

3 (459)

MAY - JUNE 2023

THE JOURNAL WAS FOUNDED IN 1940

PUBLISHED 6 TIMES A YEAR

ALMATY, NAS RK



I Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical sciences
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics
to be accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and
the Arts & Humanities Citation Index. The quality and depth of content Web of Science offers to
researchers, authors, publishers, and institutions sets it apart from other research databases.
The inclusion of News of NAS RK. Series of geology and technical sciences in the
Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of geology and engineering sciences to our community.

Kaszaxcman Pecnyonuxacol ¥nmmoix eoinvim akademusicol « KP ¥£A Xabapnapwi. ['eonoeusi scane
MEXHUKATLIK SbLIBIMOAD CEePUsChly blIbIMU JCypHAIbIiHbIY Web of Science-miy oicanananean
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
Byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol scypHanowvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvi0ay macenecin xapacmuipyoa. Webof Science szepmmeywiinep,
asmopnap, bacnawbliap MeH meKemenepze KOHmMenm mepenoiei MeH canacvih Ycuvlhaovl. KP
¥I'A Xabapnapwi. 'eonozus scone mexuuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yuiik ey 03eKkmi Jicane 6e0eNoi 2e0102Usl HCIHE MEXHUKATBIK
EbLILIMOAp OOUbIHULA KOHMEHMKE A0a0blebIMbI30bl OLI0IPeOi.

HAH PK coobwaem, umo nayunoiii sicypran «Mzeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
Hayk» 6vL1 npunam 0 undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uUHOEeKCUpO8aHUU HAXOOUMCS 8 CMAOUul paccmMoOmpeHus
xomnanueu Clarivate Analytics ons danvueiiueeo npunsmus sicypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamenel, asmopos,
uzoamenei u yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus ceonocuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYanbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102UU U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHUKa FRUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFb! XUMUS FBUIBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), T€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aTbIHAAFBI
THIIPOTCOIOTHS KOHE T€OIKOOTH MHCTUTYTHIHBIHY) TUPEeKTophl (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcCAPhI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH JOKTOPHI, mpodeccop, K.M. CaTmnaeB ThIHIAFBI T€ONIOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Ipuuen, Ph.D, kaybiMaacteipbutran npogeccop, Hebpacka yuuBepcuteTinid Cy FhUIBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiiiasbl Ka30aap KeH OpBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®UJIOB Muxaua BopucoBud, TeXHUKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hancu, @panrms) H=15

HIEH IMun, Ph.D, KeITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToiFbiHbIH Mylieci (ITexun, Keitait) H = 25

OUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTHIPBLUIFAH Ipodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMAAPLIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanuvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpHI, benapycs ¥FA akanemuri,
YKana matepuanap XUMHACHI MHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, J/[pe3neH TeXHUKaJIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH Podeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPHIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes arsiaaarsl [ €0m0Tus FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

CATYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcureti (Hyp-
Cyurran, Kazakcran) H =11

DOPATTUHMU IMaouo, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFAH mpodeccopsl (MmumaH,
Uranus) H = 28

«KP ¥F'A Xa6apaapsl. ['eosiorusi xoHe TEXHUKAJIBIK FHUIBIMAAP CEPUsIChD».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymi: «Kazakcran PecryOnukachiHbIH ¥JITTHIK FRUIBIM akageMusick» PKB (Anmars! K.).
Kazakcran PecmyOnukachiHBIH AKHapar »KoHE KOFaMIBIK JaMy MUHHCTPJITiHIH AKHapar KOMHUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 6acbUIbIM TipKeyiHe KOWBLTY Typalibl KyoiK.
TaKpIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUALLIK MEXHOL02UANAPbI, MYHAL
XUMUACDL, MEMANOAPObL ALY HCIHE ONAPObIH KOCLIHOBLIAPIHBIY MEXHONOSUACHL.
Mep3iMaimiri: KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusaei MekeH-xkaiibl: 050010, Anmarsr K., [lleBuenko kerr., 28, 219 6en., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecryOnukachiHbIH ¥ITTHIK FBUIBIM aKageMuscel, 2023

Tunorpadususie MekeH-kaibl: «Apyna» KK, Anmarsl k., Myparbaes kemt., 75.
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

cexperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHasg KodJgerus:

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTA THAPOTE€OIOTHU U TEOIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmornueckux Hayk nm. K.M. CarmaeBa (AmnMarsl,
Kazaxcran) H=2

CHOY Jpuuen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOTHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIEI0BaHIH B 00JIACTH IIETPOJIOTHU  MECTOPOXKIACHHI
M0JIe3HBIX HCKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKNX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®dpannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEepUKaHCKOW acconmanuy skonomudeckux reoioros (ITexun, Kurait) H = 25

OUIIEP Axkceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [pesneH
(dpesnen, bepnun) H=6

KOHTOPOBUY Aunekceli DMUIbeBHY, TOKTOP TI'eOJIOTO-MHHEPAIOTHIECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akageMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XUMHUU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii mpodeccop, Texuuueckuit yausepcuret (pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecnionneHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonormdecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapdaes yausepcuter (Hypcynras,
Kazaxcran) H=11

D®PATTUHU IMaoso, Ph.D, accounmmpoBanHBIil mpodeccop, MuUIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28

«M3Bectusst HAH PK. Cepust reo1oruu 1 TeXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Cob6ctBennuk: Pecrybnukanckoe obmiecTBeHHOE 00bennHenne «HaronansHas akaxeMust Hayk
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© HarmmonansHas akagemus Hayk Pecrryonuku Kaszaxcran, 2023
Anpec tunorpaduu: UIT «Apynay, . Anmarsl, yi1. Mypar6aesa, 75.
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H =5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H =13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan) H = 11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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©OF.A. Akhundov!, M. Sarbopeeva?’, R. Bayamirova?, A. Togasheva?,
A. Zholbasarova?, 2023
Tnstitute of Oil and Gas National Academy of Sciences of Azerbaijan,
Baku, Azerbaijan;
Caspian state university of technologies and engineering named after S. Yessenov,
Aktau, Kazakhstan.

E-mail: manshuk.sarbopeyeva@yu.edu.kz
ON THE ISSUE OF PREPARING THE WELLBORE FOR ITS FASTENING

Akhundov F.A. — PhD, Institute of Oil and Gas National Academy of Sciences of Azerbaijan, Baku,
Azerbaijan

E-mail: fataliaxundov@gmail.com, https: //orcid.org/ 0000-0001-7869-635X;

Sarbopeeva M.D. — PhD, Caspian state university of technologies and engineering named after S.
Yessenov, Aktau, Kazakhstan

E-mail: manshuk.sarbopeyeva@yu.edu.kz, https://orcid.org/0000-0003-1721-119X;

Bayamirova R. Y. — Candidate of technical sciences, Caspian state university of technologies and
engineering named after S. Yessenov, Aktau, Kazakhstan

E-mail: ryskol.bayamirova@yu.edu.kz, https://orcid.org/ 0000-0003-1588-3144;

Togasheva A.R. — Candidate of technical sciences, Caspian state university of technologies and
engineering named after S. Yessenov, Aktau, Kazakhstan

E-mail: aliya.togasheva@yu.edu.kz, https://orcid.org/ 0000-0002-5615-2711;

Zholbassarova A.T. — Candidate of technical sciences, Caspian state university of technologies and
engineering named after S. Yessenov, Aktau, Kazakhstan

E-mail: akshyryn.zholbassarova@yu.edu.kz, https://orcid.org/ 0000-0002-4258-7933.

Abstract. The proposed article analyzes the issue related to the preparation of the
wellbore for cementing the drilled interval of the well. It has been revealed that poor-
quality cleaning of the well bore, including the existing cavities from drilling, brings
great problems to the drilling process. For example, in conditions of insufficiently
effective removal of cuttings to the surface due to the presence of a gradient layer in the
flow of flushing fluid and stagnant zones in the caverns, accumulation of drill cuttings
occurs. In the process of well placement, due to changing hydrodynamic conditions
(pressure and flow fluctuations) when performing technological operations (flushing,
development, drilling, tripping, etc.) and at certain volumes of the accumulated sludge
volume in the cavity, it slips into the wellbore wells. As a result of the drilling tool
sticking in many wells, sticking of the string with loss of a certain part of the wellbore
takes place. The analysis carried out using buffer liquids known and widely used in
the process of well fixing allowed us to reveal that these compositions, along with the
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fact that they have washing capacity in relation to the mudcake, must have viscoelastic
properties in order to be able to clean the entire wellbore and cavities, including from
the accumulated volume of particles of cuttings, and should also contribute to the
removal of filter cake from the walls of the wellbore. However, the designated 3 (three)
goals were not reflected in any of the works listed above. In this regard, the article
presents the results on the effective cleaning of the wellbore including cavities from
drilled cuttings of sludge. The influence of the compressibility of the buffer fluid on the
cleaning process of the cavity from the accumulated volume of the accumulated volume
of sludge particles was experimentally revealed. A new composition of a buffer fluid,
characterized by high sedimentation stability and a high degree of washing capacity
of the accumulated sludge particles from the cavern along the wellbore and erosion
activity in relation to the mudcake, was developed.

Keywords: drilling oil and gas wells, preparation of the wellbore, the compressibility
of the buffer liquid, sludge particles are washed away the ability of the buffer liquid,
mud turbulent flow regime, sedimentation stability of the buffer fluid cavity, the volume
of accumulated sl

Acknowledgments. The results of the studies showed the effectiveness of the
developed composition of the buffer fluid, which is characterized by high sedimentation
stability, leaching capacity of the volume of accumulated sludge particles from the
cavity, as well as its erosive activity in relation to the clay cake.

The introduction of this buffer fluid in the process of preparing the wellbore for its
fastening will significantly increase the life of the wells.

The work was carried out within the framework of a grant from the SOCAR Science
Foundation for 2022.

O®.A. Axynnos!, M.JI. CapooneeBa®, P.Y. basmuposa?, A.P. ToramenaZ,
A.T. Konbacaposa?, 2023
'O3ipbaiikaH ¥YATTHIK FBUIBIM aKaJeMUSICHIHBIH MyHaii )koHe Ta3 HHCTUTYTHI,
Baky, Ozip0Oaiikan;
’I1I. EcenoB arsianarel Kacnuii TeXHONTOTUSIIAP KOHE HHKUHUPUHT YHUBEPCHUTET,
Akxray, Kazakcran.

E-mail: manshuk.sarbopeyeva@yu.edu.kz

YHFBIMA OKIHAHBIH MOHTAXKJIAYFA JIAUBIHJIAY MOCEJIECI
TYPAJIbBI

AxynnoB ®@.A. — PhD. O3ipbaiixan ¥ITTHIK FEUIBIM aKaIeMHsCHIHBIH MyHal jKoHe ra3 HHCTHUTYTEHL, baky,
O3ipbaibkan

E-mail: fataliaxundov(@gmail.com, https: //orcid.org/ 0000-0001-7869-635X;

Capooneea M.D. — PhD, III. EcenoB aremparel Kacrmif TexHoNOrusiap >koHE WHXHHHPHHT
yHUBepcureTi, Axray, Kasakcran

E-mail: manshuk.sarbopeyeva@yu.edu.kz, https://orcid.org/0000-0003-1721-119X;

Basmuposa P.Y. — texnuka reutbiMaapbinbig kanaunarsl. 1. Ecenos arsinaarsl Kacnuii Texnonorusiap
JKoHEe MHXXKWHUPHHT YHUBEpCHUTeTI, AkTay, Kazakcran

E-mail: ryskol.bayamirova@yu.edu.kz, https://orcid.org/ 0000-0003-1588-3144;
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TorameBa A.P. — TexHuka FeuUTBIMIAapbIHBIH Kanauaatel. 11, EcenoB arpianarer Kacimii TexHonorusiap
JKOHE MHXMHUPUHT YHUBEpcuTeTi, AkTay, Kasakcran

E-mail: aliya.togasheva@yu.edu.kz, https://orcid.org/ 0000-0002-5615-2711;

KoadbacapoBa A.T. — rtexnuka ¥reuUlBIMIAapbIHBIH KaHauaatel. L. EcenoB arsmpmarer Kacnmit
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AHHOTanus. YCBHHBUIFAH Makaiaga YHFBIMAHBIH OYpFbUIAHFaH apajbIFbIH
LIEMEHTTEyTe YHFhIMA OKIMAHBIH JaiblHAayFa OallaHBICTBI MaceJie TalIaHalbl.
YHFpIMaHBIH OKIAaHBIH, OHBIH iMIiHAE Oyprbiiay Ke3iHmeri 0ap KybICTapIbl carmachi3
Tazanay OYpFBUIAy MPOIECiHEe YIKeH KHUBIHIBIKTap OKEJIeTiHI aHBIKTaIIbl. MBbIcabl,
YHTripJepaeri MmalblIaThlH CYHBIKTHIKTHIH aFbIHBIHAA TPagueHT KaOaThIHBIH IKOHE
TOKBIpay alMaKTapbIHBIH OO0NyblHa OailIaHBICTHI KECIHAUTEepHi OeTiHe >KeTKiTIKCi3
THIMZAI KOIO JKarmalblHOa OYpFBUIay KEeCIHAUIEPiHIH JKAHATYBl OpBIH Aallajbl.
YHFBIMaNapabl OPHAIACTHIPY MPOIECIHAEC TEXHOIOTHIIBIK ONepalHsIapAsl OpbIHAAY
Ke3iHze (maro, urepy, OYprouIay, eIIipy JKoHe T.0.) THAPOIMHAMUAKAIIBIK KaFIaiaapIsIH
e3repyiHe 0aimaHBICTHI (KBICHIM MeH AEOWTTIH ayBITKYBI) KOHE KybICTa KHHAKTAIFaH
nuTaM KeJieMiHiH Oenrisi Oip KejieMaepiHae Ol CBHIPFBIN KeTeli. YHFhIMA YHFBIIApHL.
Bypreuay KypalbIHBIH KONITETeH YHFbIMAJIapFa )KaOBICHIIT KaTybl HOTIKECIHIE YHFBIMA
OKNaHBIHBIH Oenrim Oip OemiriH KoranTyMeH KaTapIblH >KaObICYbl OpBIH allajbl.
YHureIManapapl OekiTy mpouecinie Oenrimi jkoHe KeHIHeH KOJNIAHBUIIATHIH Oygepiik
CYWBIKTBIKTAp/ABl KOJaHy apKbUIBI KYPTi3UITeH Tannay, OYJ KOMITO3HIUSIApABIH
OaJIBIKKa KaThICTHI JKyy KaOilneTiMeH Karap, TYTKBIP CEpITiMIi KacCHeTTepre e OOIybl
KepeK eKeHiH aHBIKTayFa MYMKIHAIK Oepmi. OYKiT YHFBI OKMAHBIH YKOHE KyBICTapbl,
COHBIH iNIHE NUIaM OeJIIeKTepiHiH >KMHAKTalFaH KOJEeMIiHeH Ta3apTy, COHIah-ak
YHFBIMaHBIH KaOBIpFalapblHAH CY3Ti TOPTBIH KETipyre BIKIMANl eTyi Kepek. Aunaina,
OenrienreH 3 (YyIn) Makcar >KOFaphila araifaH >KYMBICTApABIH eIIKAHCHICHIHIA
kepcetiaMmereH. OcbiFaH OaiJIaHBICTBI Makajdala VHFbIMAa OKIAHBIH, OHBIH IIIIHIE
[UTaMHBIH OYpFhUTAaHFaH IIJIaMbIHAH KYbICTapAbl TUIMJII Ta3apTy OOHBIHIIIA HOTHKEIEP
oepinren. [lmam GemnmIekTepiHiH KUHAKTAIFaH KOJIEMiHEeH KyBICTHI Ta3anay mpoleciHe
OydepmiK CYWBIKTBIKTBIH CHIFBUIFBIIITHIFBIHBIH 9Cepl TOXIpuOe KY3iHIe aHBIKTAIIbI.
[llery TYpaKTBUIBIFBIHBIH >KOFAPBUIBIFBIMEH JKOHE YHFbIMAa OOWBIHIAFHI YHTIpIAeH
YKUHAITFaH [IUTaM OeJIIIeKTePiH )Kyy KabiJeTiHiH JKOFaphl I9peKeciMeH KoHe OaNIIbIKKa
KaTBICTHI JPO3UsSl OENICEHAUTITIMEH CHIaTTanaThlH Oydepiik CYHBIKTHIKTHIH JKaHa
KYpaMBbI 93ipJIeH/Ii.

Ty#inai ce3mep: MyHaill jkoHe ra3 YHFBIMajapblH OYpFbUIAY, YHFBIMa OKIAaHBIH
nmaibiHaay, OydepiiKk CYHBIKTHIKTBIH CHIFBUIFBIIITHIFEL, NUTaM OelmiexTepi Oydepiik
CYWBIKTBIKTHIH Ka01JIeTi, TaiAbpIH TYpOYIEHTT] aF BIHBIHBIH PEeXUMI, Oy(hepIrik CYHBIKTHIK
KYBICBIHBIH IIOTY TYPaKTBUIBIFBL, )KHHAKTAJFaH IIJIAMHBIH KOJIeMi
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AHHoTamusa. B mpemraraeMoil cTarbe MPOBEJCH aHAIN3 BOMIPOCA, CBI3aHHOTO
C TIOATOTOBKOH CTBOJNIa K IIEMEHTHPOBAHHIO MPOOYPEHHOTO HWHTEpBaJla CKBAYKHHBI.
BrIsiBiI€HO, YTO HEKAYECTBCHHASI OYMCTKA CTBOJIA CKBAKUHBI, B TOM YHCIIC HMCIOIIIUXCS
KaBepH OT BBHIOypEHHOW TOPOABI MPUHOCHT OOJNBIINE MPOOIEMBI B TIPOIlecC OypeHHs.
Tak, Hampumep, B YCJOBUSIX HEJOCTAaTOYHO S(PQPEKTHBHOTO BBIHOCA BBHIOYPEHHOM
MTOPOJIBI Ha TTOBEPXHOCTH M3-32 HAMYHS TPAJUSHTHOTO CJIOS B TIOTOKE TMPOMBIBOYHON
KHUIOAKOCTH N 3aCTOMHBIX 30H B KaB€pHax IMPOUCXOJAUT HAKOILJICHUC BBI6ypeHHOFO
nuiama. B mporecce npoBoJIKY CKBaKHUHBI B CUITY U3MEHSFOLIUXCS THIPOINHAMHYECKIX
ycinoBuil (KoeOaHWA JMABICHWS W pacXojia) TpPH BBITIOTHEHWH TEXHOJOTHIECKHX
orepanuii (MpoMbIBKa, TpopaboTka, OypeHHe, CIYCKO-TIOIbEMHBIE ONepanud u
T.J.) U TIPH OIpPEIEIIeHHBIX 00beMax aKKyMyJIHPOBAaHHOTO 00beMa IUIaMa B KaBepHE
MIPOMCXOIUT €r0 OIOJI3aHHE B CTBOJI CKBKUHEI. B pesynbrare ykazaHHOTO BO MHOTHX
CKBaXMHAX UMEET MECTO 3aKJIMHHBAaHUE OYpUIHLHOTO MHCTPYMEHTA, YTO MPHUBOAMT K
MPUXBATy KOJIOHHBI C MOTEPEH ONpe/IeTIEHHON YacTH CTBOJIA CKBaKUHBI. [[poBeieHHbIH
aHaJIM3 IO U3BCCTHBIM M HIUPOKO MPUMCHACMBIM B HNPOLECCC KPCIJICHUA CKBaXWUH
Oy(epHBIM KHUAKOCTSM ITO3BOJIMII BBISIBUTH, YTO YKa3aHHBIE COCTAaBBI HAPSIy C TEM,
YTO OHU 00JaJAI0T CMBIBAIOIIEH CITOCOOHOCTHIO TT0 OTHOIICHHUIO K TIIMHUCTOH KOpKe
OHHU JIOJKHBI 001a/laTh BS3KOYNPYTUMH U SPO3UOHHBIMH CBOWCTBAMH, YTOOBI MOTIH
OYUCTUTHL BE€CH CTBOJI CKBAXXHWHBI WU KaBCPHBI B TOM YHCJIE OT aKKyMYJIWPOBAaHHOI'O
o0beMa YacTHIl BHIOYPEHHOU MOPOJbI, a TAKKE JOHKHBI CIIOCOOCTBOBATH YNAJICHHIO
(bUTBTPAIIMOHHON KOPKH CO CTEHOK CTBOJIA CKBaKMHBL. OmHAKO 0003HAYCHHBIE 3 (TPH)
IIeTT HU B OJHOM W3 ITePEUNCIICHHBIX BEITIIE paboTax He HAILIN CBOE OTpaXkeHHUe. B aToit
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CBSI3U B CTaThe MPUBOJATCS PE3YNbTaThl 10 3()()EKTUBHOM OYMCTKE CTBOJIA CKBAXKUHBI, B
TOM YHCJIC U KaBEPHBI OT BRIOYPEHHBIX YACTHI ITIaMa. DKCIEPUMEHTAILHO BBISBICHO
BIUSHUE CKUMAEMOCTH Oy(epHOH >KHMIKOCTH Ha TNPOIECC OYMUCTKUA KaBEPHBI OT
AKKyMYJIMPOBaHHOTO 00bEMa CKOIMUBIIETOCS O0beMa wyacTuil nuiama. Pa3paboran
HOBBI COCTaB Oy(pepHOU >KUIKOCTH, OTIMYAIOIICHCS BBICOKOW CEIUMEHTAIIMOHHON
YCTOHYMBOCTBIO, BBICOKOM CTEMEHBIO BBIMBIBAIOIICH CIIOCOOHOCTRIO OOBEMa
aKKyMYyJMPOBaHHBIX YacCTHUL IUIaMa U3 KaBEPHBI IO CTBOJY CKBAKUHBI U 3PO3UOHHOMN
AKTUBHOCTBIO 110 OTHOLUEHHIO K ININHUCTOW KOPKE.

KaroueBbie coBa: OypeHue HE(TSIHBIX M Ta30BBIX CKBaXKHH, IMOJITOTOBKA CTBOJA
CKBaXXHHBI, CIKUMAEMOCTh Oy(EepHOW KUJKOCTH, CMBIBAEMOCTh YaCTHI[ TIIMHUCTOMN
KOpKH, TYpOYJEHTHBI PEXKHUM TeUCHHS OypOBOTO pacTBOpa, CEAMMEHTAI[MOHHAS
YCTOMYMBOCTH COCTaBa Oy(epHO KUAKOCTH, 00hEM HAKOIUICHHBIX YaCTHI] ILIamMa B
KaBepHE

Introduction

The heterogeneity of rocks in their strength and rheological properties leads to the
fact that the trunks of deep oil and gas wells in the process of drilling are complicated by
caverns, the dimensions of which often reach significant sizes. At the same time, under
conditions of insufficiently effective removal of drill cuttings to the surface due to the
presence of a gradient layer in the flow of drilling fluid and stagnant zones in caverns,
cuttings accumulate.

When drilling a well, due to changing hydrodynamic conditions (pressure and flow
fluctuations) when performing technologically necessary operations (flushing, reaming,
drilling, tripping operations, resuming circulation, etc.), at certain volumes of the
accumulated volume of cuttings in the cavity, it slides into the wellbore. As a result of
this, in many wells, the drilling tool jams, which leads to sticking of the string with the
loss of a certain part of the wellbore (Budnikov et al., 2001). For example, Figures 1
and 2 show typical cavern logs obtained from well Ne 333, located in the Gunashli area
in the intervals of 510—-560m. and 2860-2990m. At the same time, the deepening of
the wellbore associated with the performance of technologically necessary operations
during the passage of these intervals was each time accompanied by the sliding of the
volumes of accumulated cuttings into the annulus after accumulation and reaching the
slope line in the caverns. This creates conditions for tool jamming, sticking of the drill
string, etc. As a result, there were big problems associated with the loss of calendar
time, the loss of penetration on the bit, as well as the loss of material resources and time
spent to prevent complications and accidents associated with changes in hydrodynamic
pressure (Ratov et al., 2022).
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Fig.1 Cavernogram of well Ne 333 pl. Fig.2 Cavernogram of well Ne 333 pl.
Gunashli obtained in the interval of 510-560m. Gunashli obtained in the interval 2860-2990m.

It is known that in the process of preparing the wellbore for running the casing,
flushing is carried out with the study of the entire interval. However, due to insufficiently
effective cleaning of the wellbore from cuttings and the wrong choice of the optimal
flow rate of the drilling fluid, the entire wellbore is contaminated. shaft after which
the rest of the drilled cuttings settles on the bottom and is again ground with a chisel
(Leshchinsky et al., 2019). When the circulation stops, part of the accumulated volume
of cuttings from the cavity settles on the bottom of the well.

Under these conditions, cleaning, and at the same time, preparing the wellbore for
running the casing string and its fastening is complicated. I would also like to note that
carrying out the above works is impossible due to some ordinary liquid, whether it be
water or drilling fluid treated with some kind of chemical reagent.
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Existing methods for cleaning caverns from the accumulated volume of cuttings
particles, as well as the wellbore in general, provide for both the creation of a turbulent
flow regime for the drilling fluid and the use of viscoelastic separators and buffer fluids.

In this regard, the foreign practice of preparing the borehole of a drilling well for its
fastening involves the use of the following methods and compositions of buffer fluids
for their implementation.

The conducted studies (Ba Gerietal.,2017) are aimed at developing a new formulation
for removing barite filter cake. The stripping composition consists of chelating agents
such as diethylenetriaminepenta acetic acid (DTPA), a converting agent or catalyst, and
a polymer (enzyme) breaker.

The disadvantages of this fluid is its low compressibility, which only ensures that the
walls of the wellbore are washed away from the oil crust.

Also in (Boyou et al., 2019), the effectiveness of the use of water-based drilling
fluids with nanosilica for the process of cleaning a wellbore during directional drilling
is considered. The article indicates the positive effect of nano-enriched drilling fluids on
the process of transporting cuttings by only 30-44 %.

However, nothing was noted how this addition of nanosilica in the composition
of the drilling fluid affects the process of cleaning the wellbore, caverns, as well as
"troughs" from the volumes of drilled rock particles accumulated in them, since this
fluid has low compressibility and leaching ability. Together with the above, the proposed
nano-enriched fluid does not have the rigidity and elasticity, which is so necessary for
cleaning the wellbore, caverns and "chutes" from cuttings.

Successful removal of the oil-based filter cake from the wellbore prior to cementing
the well is essential for a strong bond between the cement and the formation. Known
methods for removing the crust use both mechanical (water blasting, coiled tubing)
and chemical means (acids, oxidizing agents, chelating agents and enzymes). However,
these methods have limitations under certain conditions that can adversely affect well
performance.

Further, in (Carpenter and Jonson, 2016), a composition is proposed that contains at
least one alkyl ether citrate. In another embodiment, the invention provides combinations
of at least one alkyl ether citrate and at least one alcohol ethoxylate.

In this work, reagents such as propylene glycol, ethylene glycol, hexylene glycol,
dipropylene glycol, diethyglycol, tripropylene glycol and triethylene glycol, etc. are
used. However, due to environmental problems, great problems arise in connection with
their use. It is contemplated that these fluids will be injected into the wellbore, which
can clean the wellbore walls of the filter cake.

At the same time, the disadvantages of this buffer liquid are its low efficiency due
to both low compressibility and washout ability without the presence of an erosive
material in the proposed composition.

In (Kremiewski, 2021), the proposed composition of the buffer liquid includes a
mixture of C12—C14 ethoxylated alcohols (0.2) (ROKAnol L10/80); Surfactants,
including a mixture of C12-C15 — ethoxylated alcohols and sodium salts (0.2),
polyethyleneamine (0.2), nutshell (0.1), plastic shot, microspherical glass fractions-0.2;
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defoamer (ethoxylation product of propoxylation of saturated fatty alcohols)-0.01. In
the same work, it is indicated that this liquid has shown effectiveness in removing the
filter cake. However, the disadvantages of this fluid is its low efficiency due to low
compressibility, and at the same time, the low leaching capacity of the uncarried volume
of sludge particles from the cavity and "gutter".

In the following work (Lichinga, et al, 2019), it was developed for the implementation
in laboratory conditions of chemical washing, consisting of a mixture of NaOH and
alkylpolyglycoside, which has a low density and viscosity. Said fluid acts as an emulsifier
to remove the oil-based crust from the surface of the wellbore.

The main disadvantages of this work is its low efficiency due to the low compressibility,
elasticity and rigidity of the proposed fluid, which is so necessary for cleaning the outer
surface of the casing string and cavities along the wellbore from cuttings, which is
actually a partially flushing fluid.

The study (Piriverdiev et al., 2019) shows that the role of optimizing the drilling
process allows both saving time and money spent on the wiring process, as well as
achieving high drilling speed, thereby increasing profits. However, this paper only
considers the entire process of drilling a well. At the same time, if we take into account
that this process consists of many sections of drilling, among which the section related to
the preparation of the wellbore for its fastening occupies one of the important places and
not taking into account this section in such a study does not allow successful completion
of the well construction.

In addition to these works, studies were carried out in [Quintero, et al, 2019] on
the development of buffer fluids and compositions that help clean filter cakes from the
wellbore surface using nanoemulsion and microemulsion systems. At the same time,
the negative qualities of these fluids include their low compressibility, erosive activity
in relation to the clay cake present along the wellbore and leaching capacity from the
cavern or "gutter" from the accumulated volume of cuttings particles.

The proposed work [Syed et al., 2013] includes the stages of a single-phase
microphase microemulsion buffer fluid, pumping a buffer into the area between the
casing string and the wellbore, feeding and pumping cement slurry into the area between
the casing string and the wellbore. A microemulsion-based buffer fluid that is formed by
combining a mixture of sulfonate-based surfactants, as well as an alcohol ethoxylate-
based surfactant, solvent, co-solvent, surfactant, solubilizing oil, and water or saline
solution. The solvent is selected from the group selected from the group of glycol ethers
such as ethylene glycol monomethyl ether, etc. As a co-solvent, kerosene is used, which
is present in an amount of from 5 to 45 % by weight of the microemulsion. The proposed
microemulsion uses water or brine in an amount of 5 to 30 % (25 %) by weight of the
microemulsion.

In (Xianzhi et al., 2021), a high-pressure rotating jet simulation technology is
proposed for flushing insoluble particles, and the flushing system mainly consists of
surface facilities and downhole flushing tools. Further, it is indicated in the same place
that seven rotating high-pressure water jets can wash insoluble particles from the bottom
of the cavity. At the same time, the water injection rate is 100m*/hour, and the rotation
speed is 300—400 rpm.
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The disadvantages of this buffer fluid (Xianzhi et al., 2021) is its low efficiency due
to both low values of compressibility and leaching capacity from the cavity, as well as
the "gutter", and at the same time the wellbore from the unexploited volume of drilled
rock particles without the presence in the composition of this fluid also erosion material.
In addition to the disadvantages of this composition of the buffer liquid can be attributed
to the use of the proposed compositions of many scarce and expensive chemicals and
many other components.

In (Wanggi, 2008), a buffer liquid composition is proposed, which contains at least
one alkyl ether citrate. In another embodiment of the invention, combinations of at least
one alkyl ether citrate and at least one alcohol ethoxylate have been identified. In this
work, reagents such as propylene glycol, ethylene glycol, hexylene glycol, dipropylene
glycol, diethyglycol, tripropylene glycol and triethylene glycol, etc. are used. It is also
assumed that these fluids will be pumped into the well, which will clean the walls of the
wellbore from the filter cake. However, their use poses major environmental problems
(Bissengaliev et al., 2022). In addition to the indicated disadvantages of this buffer fluid
is its low efficiency due to both low compressibility and leaching capacity from the
cavity and "gutter" of the volume of drill cuttings without the use of erosive material in
this composition of the fluid.

In this regard, the practice of preparing the borehole of a drilling well for its fastening
in the CIS countries involves the use of the following methods and compositions of
buffer fluids for their implementation.

Existing methods for cleaning caverns from the accumulated volume of cuttings
particles, as well as the wellbore in general, provide for both the creation of a turbulent
flow regime for the drilling fluid and the use of viscoelastic separators and buffer fluids.
The first way is not always feasible. The second one is preferred from the point of view
of preparation of small volumes of liquid. However, the viscoelastic compositions and
buffer fluids used in drilling practice (Mirzajanzade et al., 1979; Bulatov et al., 1981)
are characterized by low values of compressibility, sedimentation stability, and erosion
activity in relation to the clay cake formed on the borehole wall. At the same time, some
components included in the compositions of these buffer liquids are toxic (formalin)
and deficient (hexaresorcinol resin).

In (Bakirov et al., 2016), it is proposed to pump a buffer fluid into the well, consisting
of 10-15 % butyl glycol, 3—4 % sodium tripolyphosphate, and the rest water. However,
due to the fact that this solution does not have viscoelastic and erosive properties, the
specified liquid will not allow to completely clean the wellbore, and at the same time the
caverns and "chutes" from particles of cuttings from the unexploited cuttings.

In (Kuznetsova et al., 2010), the composition of the buffer fluid used in casing
cementing is proposed, it contains, wt. %: water 91.7-99.37; plasticizer — Melflux
polycarboxylate or a reagent based on melamine and naphthalene resins 0.01-1.0;
cellulose ether — hydroxyethylcellulose, or carboxyethylcellulose, or polyanionic
cellulose, or methylcellulose 0.01-1.0; POLICEMAN DF 0.1-0.3; caustic soda 0.5—
5.0; synthetic detergent — CMC 0.01-1.0.

However, viscoelastic compositions and buffer fluids used in drilling practice
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(Bulatov et al.,1981; Mirzajanzade et al., 1979) are characterized by low values of
compressibility, sedimentation stability and erosion activity in relation to the clay
cake formed on the borehole wall. At the same time, some components included in the
compositions of these buffer liquids are toxic (formalin) and deficient (hexaresorcinol
resin).

In the article (Moradi and Nicolayev 2020), the compositions of buffer liquids are
considered, in which the following components are used: heat-resistant cement cement
(PCT-1-100), quartz sand, quartz dust, hematite, magnesium oxide, hypan stabilizer,
lignosulfonate plasticizer, kaolinite and water.

The disadvantages of this buffer fluid is its low degree of compressibility, as well as
the rapid settling of quartz sand from the proposed compositions, which will not allow
cleaning the walls of the wellbore from the mud cake.

In (Ryabokon et al., 2005), a buffer liquid was developed that improves the washing
ability of the mud cake. It is prepared on a water basis and contains, wt.%: sodium
tripolyphosphate 3—4, butyl glycol 10-15, the rest is water.

The paper (Sherbich et al., 2000) proposes a weighted buffer fluid composition that is
designed for use in casing cementing. The disadvantages of this weighted buffer liquid
is its low efficiency associated with sedimentation instability due to the impossibility
of forming a structure capable of withstanding the weight of the weighting agent. In
addition, the resulting composition is also not able to carry out a complete cleaning
of both the wellbore and the existing caverns from the accumulated volume of drill
cuttings, due to low compressibility and erosion activity.

The purpose of the research is to improve the quality of wellbore preparation for
its casing by creating a buffer fluid with high compressibility, sedimentation stability
and erosion activity in relation to the clay cake. The object of research are wells in the
onshore and sea fields of Azerbaijan.

Results and discussion

In connection with the set goal, we carried out experimental studies to develop
a new composition of the buffer liquid, which has a high degree of compressibility,
sedimentation stability and erosion activity in relation to the clay cake. To do this, first,
bentonite clay (powder) is mixed with water and aged for a certain time to dissolve
the clay particles. Then, rubber dust is introduced into the resulting clay solution with
stirring. In a separate container, a granular material with a microporous structure is
impregnated with a light hydrocarbon liquid (Surakhan oil), which is faience after the
first firing or zeolites, the porosity of which reaches 33-36 %. The latter is mixed with
a clay solution containing rubber dust, which is used as waste from the shoe industry.

Thus obtained, the viscoelastic fluid composition is a rubbery elastic fluid with a
density of 1180-1200 kg/m3. The compressibility of a sample of the proposed and
known compositions of buffer liquids was determined on a press-type unit.

To study the influence of the viscoelastic properties of buffer liquids during the
washing process, special studies were carried out on the installation (Akhundov et al.,
1984). Moreover, the main parameter that ensures the pumpability of buffer liquids is
the spreadability along the AzNII cone. In this regard, the specified parameter is chosen
as the determining one, the permissible value of which is the value of 0.12m.

31



NEWS of the National Academy of Sciences of the Republic of Kazakhstan

To conduct studies to determine the washout capacity of the investigated buffer fluids
from the cavity, it was filled with a certain volume of cuttings particles with ferromagnetic
properties, wetted with drilling mud. Further, a certain volume of the investigated buffer
liquid was pumped into the system, exceeding the volume of the cavity by 5 times.
Then the slurry pump is turned on and the studied viscoelastic fluid begins to move
along the annular space and, having reached the cavern with the accumulated volume
of sludge, its cross-sectional dimensions increase due to increased elasticity and, once
in the cavern, it displaces clayed sludge from it. Specified is registered by multichannel
tensometric and self-recording devices.

To identify the optimal composition of the buffer liquid, 8 liquids of different content
were used, which include the following components: bentonite clay, rubber dust,
granular material impregnated with a light hydrocarbon liquid (Surakhan oil), granular
material with a microporous structure, which is used as faience after the first firing or
zeolites, the porosity of which reaches 33-36 % and water. As a well-known buffer
liquid, a composition was used containing (wt.%): 0.5—-1.0 % aqueous solution of CMC,
16—-17 % bentonite clay, 23-25 % quartz sand and the rest - water up to 100 % ( Table 1).

I would also like to note that the buffer fluid in dynamics works not only for all-
round, but also for one-sided compression under the action of a pressure drop in height,
while it has the ability to compress in height due to expansion across the well, and thanks
to this, when compressing, the buffer fluid is able to take the form of a cavity. Since the
compressibility of rubber under one-sided compression with the possibility of transverse
expansion can reach about 100 %, this implies the importance of the compressibility
index, which is characterized by the final index — the degree of cleaning the cavity
from cuttings.

The results of the studies carried out to study the washout capacity of samples of
buffer fluids of the cavern with accumulated cuttings particles during wellbore flushing,
as well as the cleaning of the cavern from the clayed volume of cuttings particles are
shown in Table 1.

It should be noted that a simple increase in the content of the polymer (CMC) in
known compositions cannot achieve the same positive effect, because. already at a
content of 1-2 % CMC or PAA, the liquid becomes unpumpable. In addition to the
above, these polymeric compounds are strongly sorbed by the borehole wall. These
shortcomings are devoid of rubber dust, so it can be introduced into the liquid in higher
quantities (10—12 %) with a positive effect.

An analysis of the sedimentation stability of these compositions showed the
following.

The composition of the buffer liquid [Mirzajanzade et al., 1979], when quartz sand is
added to it, practically does not keep it in suspension, which falls out of it immediately
after.

In the proposed viscoelastic composition [Akhundov et al., 1987], throughout the
entire observation time (24 hours), a granular microporous material (faience or zeolite),
0.0011-0021 m in size, impregnated with a light hydrocarbon liquid (Surakhan oil or
diesel fuel) is stably retained.
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In summary, I would like to note the following.

The review of the work related to the preparation of the wellbore for its casing showed
that despite the development and use in wells of new compositions and compositions
of buffer fluids prepared both on water and hydrocarbon bases, cleaning the wellbore,
caverns, and also "troughs "from the volume of accumulated cuttings particles of the
unexploited cuttings is not carried out efficiently enough.

The result of this is the sliding of cuttings particles into the annulus after reaching the
critical volume, which leads to loss of drilling fluid, stuck casing, etc.

To prevent such cases of complications, it is necessary, in addition to those functions
that the buffer fluid should perform, it is necessary to create additional properties in it,
due to the presence of its elasticity and erosive activity within its composition, with
the help of which it could help clean the wellbore, as well as the available caverns,
including "chutes" from accumulated sludge particles in them.

The economic feasibility of this measure when carrying out work on the effective
fixing of the wellbore is to prevent the occurrence of complications associated with
poor-quality cementing of the wellbore, namely, ineffective preparation of the wellbore
for its fixing.

Conclusions

By the work of many researchers, a large number of theoretical and experimental
studies have been carried outto date, measures have been developed and recommendations
have been given for the successful preparation of the wellbore, which does not lead
to the occurrence of complications associated with the early loss of the wellbore of
the drilling well. The authors of works performed at different times point out that the
most effective methods for successful wellbore preparation are the development of new
compositions of buffer fluids that contribute to the complete cleaning of the wellbore,
cavern and "troughs" from accumulated cuttings particles of unexposed cuttings. The
available capabilities of researchers today solve the problems of preparing buffer fluids
on water and hydrocarbon bases for cleaning the wellbore from cuttings during drilling
and before fixing the wellbore, due to the fact that today well drilling is carried out using
drilling fluids on water, as well as hydrocarbon bases.

However, despite the material costs associated with the purchase of chemicals in
very large quantities for the preparation of buffer fluids and the loss of time for repeated
flushing of the wellbore and the outer surface of the casing, complications associated
with preparing the wellbore for its fastening continue to occur. This is due to the fact
that when carrying out these works, the wellbore, caverns, and also "chutes" are not
completely cleaned from the accumulated particles of cuttings from the unexploited
cuttings, which aggravates the further implementation of this technological operation.

In this regard, the composition of the buffer fluid proposed by us today is important
in the issue of preventing complications associated with poor-quality preparation of the
wellbore for its fastening.

It should be noted that the results of our studies showed the effectiveness of the
developed composition of the buffer fluid, which is characterized by high sedimentation
stability, leaching capacity of the volume of accumulated sludge particles from the
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cavity, as well as its erosive activity in relation to the clay cake. The introduction of this
buffer fluid in the process of preparing the wellbore for its fastening will increase the
life of wells for many decades.

Together with the above, the development of new most effective technologies based
on the latest methods that contribute to the effective preparation of the wellbore for its
casing is the main task that needs to be focused in the future.

Table 1
Ne of | The composition of the buffer Characteristics of | Characteristics of the | Cavity volume,
expe- | liquid the buffer liquid flushing liquid VK,
ri- ben- |Rub- | Material Sprea- | Cavity Drill Upstream | 10* m’
ment | tonite | ber |impregnated | Water | dability, | cleaning, |Density |speed,
clay |dust |innon- m % solution, |m/s
petroleum kg/m3
Suggested buffer liquid
1 11 8 21 60 0,175 |74 1350 0,65 2,84
2 13 10 |23 54 0,16 91 1350 0,65 2,84
3 15 12 |25 48 0,13 96 1350 0,65 2,84
4 13 12 |25 50 0,13 95 1350 0,65 2,84
5 13 10 |25 52 0,15 92 1350 0,65 2,84
6 15 10 |23 52 0,145 |91 1350 0,65 2,84
7 16 12 |23 50 0,14 93 1350 0,65 2,84
8 17 14 27 42 0,09 non-pum- | 1350 o 2,84
pable
Known buffer liquid (weight,%): 0.5-1.0 % aqueous solution of CMC, 16—17 % bentonite clay, 23-25
% quartz sand and the rest — water up to 100 %
\ | ] \ 0,18 [11 1350 [0,65 [2,84
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