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2 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 Pecnyonukacer ¥immuolx 2oiivim akademusicol « KP YA Xabapnapwr. ['eonocus
JHCOHE MEXHUKANBIK RbLILIMOAD CepusiColy &blibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyee KabulioanHeanwin
xabapaaiiovl. Byn unoexcmeny oapvicoinoa Clarivate Analytics komnanusicol JHcypHAIObL
o0an api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmeoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yeoinaowvl. KP YFA Xabapnapwl. eonoeust scane mexHUKAIbIK 2bLIbIMOAP CEPUsicol
Emerging Sources Citation Index-xe enyi 0i30iy Kozamoacmulx ywin ey 03exmi dcoue
6e0endi eeonocus JHcoHe MEXHUKATBIK bLILIMOAP OOUbIHULA KOHMEHMKe a0an0blebiMbI30bl

6in0ipeoi.

HAH PK coobwaem, umo nayunvii scypuan «Mseecmuss HAH PK. Cepusa ceonocuu u
MeXHUYecKux Hayk» Ovlin npunsm 015 unoexcuposanus 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 6 3mom uHOEKCUPOBAHUL HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as Oanvheuuie2o npuHAmMus
arcypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u the
Arts & Humanities Citation Index. Web of Science npednrazaem xawecmeo u 2nyOumHy
KoHmenma Oisi  uccieoogameinell, demopos, uzoameneti u yuypedcoenuil. Brnouenue
Uszeecmua HAH PK. Cepus ceonocuu u mexuuueckux Hayk ¢ Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCmb K Hauboiee akmyaibHOMY U GIUAMETbHOMY
KOHMEHMY NO 2e0102UU U MeXHUYeCKUM HAYKAM 0I5l Haule2o coooujecmad.



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 aTbIHAaFBI XUMUS FBUTBIMIAPEI 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 KaybiMaacToirbiHbIH Mytieci (ITexun, Kpitait) 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 PecryOnukachbiHBIH ¥ ITTHIK FBUIBIM aKaeMusichl, 2022

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 CKomaeMbIX 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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http://www.geolog-technical.kz/index.php/en/

© HammonansHas akagemus Hayk PecrryOnuku Kasaxcran, 2022
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

ZHOLTAEYV 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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M. Bissengaliev'’, R. Bayamirova?, A. Togasheva?, A. ZholbasarovaZ?,
Zh. Zaydemova'

'Atyrau University of Oil and Gas named after S. Utebaev,
Atyrau, Kazakhstan;
*Caspian state university of technologies and engineering named after
S. Yessenov, Aktau, Kazakhstan.
E-mail: maks bisengali@mail.ru.

ANALYSIS OF COMPLICATIONS ASSOCIATED WITH THE
PARAFFINIZATION OF BOREHOLE EQUIPMENT
AND MEASURES TO PREVENT THEM

Abstract. Oil production from wells is accompanied by a decrease
in temperature, pressure and degassing of the produced oil. As a result,
asphaltene-resin-paraffin deposits (ARPS) are separated from oil and deposited
in the wellbore region and on oilfield equipment. These deposits significantly
impair the filtration characteristics of the wellbore, reduce the throughput of
equipment, and also reduce their operation period.

From the analysis carried out, the problem of protecting field equipment
from ARPS is the most common method in the fields, the thermal method of
dewaxing wells using hot water.

The analysis of the effectiveness of the work carried out on the injection
of the emulsion of a complex effect on the formation is carried out. When
evaluating the effectiveness of the complex impact emulsion, additional oil
production was determined, calculated as the difference between the actual
and base production for this well. The article discusses the issue that a whole
range of scrapers of various designs has been developed to remove the already
formed deposits of ARPS on the tubing.

The use of pipes with a polyamide coating (high mechanical, chemical
and thermal resistance) is also used, which open up great prospects for their
implementation in some fields of Kazakhstan.

76



ISSN 2224-5278 3.2022

It should be noted that the thermal effect on the flow of well production, in
which the temperature of the liquid remains above the temperature of the onset
of wax crystallization throughout the depth of the well, is an effective solution
to the problem of preventing the formation of ARPS. Such an effect is executed
using a heating cable.

Key words: asphaltene-resin-paraffin deposits, thermal method, hot water,
complex action emulsion, plastic scrapers.

M.J. Bucenraaues!’, P.Y. bassmupoBa?, A.T. Toramena?,
A.T. Konbacaposa® JK.K. 3aiinemoBa’

IC. OrebaeB atbiHarsl ATeipay MyHai jkoHE ra3 YHUBEPCUTETI,
Artsipay, Ka3akcran;
’11I. EcenoB arbiagarsl Kacnuii MEMIIEKETTIK TEXHOJIOTHS JKOHE
WHXXUHEPUHT YHUBEpCcUTeTI, AKTay, KasakcraH.
E-mail: maks bisengali@mail.ru

KEPACTBI )KABJIBIKTAPBIHBIH MTAPAGUHU3ALNJIAHYBIHA
BAMJIAHBICTBI ACKBIHYBI KOHE OJIAPIBLIH AJIIBIH AJTY
YKOHIHJETT IC-IIIAPAJIAPIBI TAJIJIAY

AHHOTauus. ¥HFbIMaJlap/aH MyHall eH11py Ke31H/1€ TeMIiepaTypa KbIChIM-
HBIH TOMEHJICYIMEH JKOHE OHIIPIITeH MYHANIbIH Ta3IaHybIMEH O1pre KYpe/l.
OchIHBIH cangapblHAaH MYHalJaH KeH)Kap aliMarblH]Ia dKoHE MyHall ©HIipeTiH
xabapIKTapra achanbTThI-MaibIpabnapaduHl MWeriHaiIep 06 iHin TYHa b
Byn merinainep YHFbIMaTapblH TOMEHT1 IIYHKBIP aliMarbIHBIH CY3y CHUIIAT-
TaMaJlapblH €/19yip HAIapJaThIIl, KaOJABIKTHIH 6TKi3y KaOlJeTiH TOMEHIETe ],
COHJIBIKTAH, OJAP/bIH KOHJIEY/IIH apalibIK Ke€3€H] /1€ KbICKapa TYCEe/Il.

Kypriziaren Ttannay Ke3iHIE KOCINTIK MKaOIbIKThl ac(aibTThI-IIalbIp-
npmapad@uHAl MOriHAUIEpICH KOpFay YIIIH KEeH OpBbIHAApBbIHAA €H KOl
TapajfaH OJIC BICTHIK CyAbl MaiilalaHblll YHFbIMaNapiarbl mnapaduHaepai
KBUTBITY ofici KoimaHblabl. KabGaTka KemeHAl acep €TETiH SMYIIbCHSHBI
aiiay OOMBIHILA JKYPTri3UIreH KYMBICTApIbIH THIMAUIITIHE Talgay KYpri3iii.
Kemrenni acep eTeTiH SMyNbCHSHBI KOJJaHy THIMIUTITIH Oaranay Ke3iHIe OChl
YHFbIMa OOMBIHIIA HAKTHI KoHE 0a3alIbIK OHIPY apachIHAaFbl abIPMAIIBLIBIK
peTiHAe ecenTeNnreH KOChIMIa MYHall eHAipy Oombin TalObuiansl. COpFbI-
KOMITPECCOPIBIK KyObIpaa maima OonFaH achanbTThI-malbIpibITapauHI
MIOT1HIINEPAl KO0 YIIIH SPTYPJIl KOHCTPYKIUSIAFbl KbIPFBIIITAPABIH TYTAC
ramMmachl )KacaJiFaHbIH aTall 6TKEeH JKOH.

Conpaii-ak monumamMuATi kaObIHBI 0ap (KOFapbl MEXaHUKAIBIK, XUMUSIIBIK
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KOHE TePMUSUIBIK TO3IMIIIIT) KyObIpiapasl Konnany Ka3zakcTaHHBIH KeHOip
KEH OpBIHJApbIHAA TaiianaHbll, oJap/bl €HI13yliH YJIKEeH Koyigayiaap Kepek
exeHi aifTeiaabl. CYHBIKTBIKTHIH TEMIIEpaTypachl YHFBIMAHBIH OYKiJI TEPEHIIT1
OolipiHIIa MapaUHHIH KPUCTAIJAaHYbIHBIH OacTankbl TeMmIeparypachlHaH
JKOFapbl OOJIaThIH YHFBIMAJIBIK ©HIM aFbIHBIHA JKBUTYy ocepi ac]aiabTThI-
manbIpybiapa@uHIl METiHAUIep TY3UTYIHIH alIblH ally MOcCeleciH THIM/II
miemyre bIKnan eteni. bynm ocep JKbUIBITY KaOeniHIH KeMETiMeH XKy3ere
aCBhIPBLIA/IBI.

Tyiiin ce3aep: acdanbr-makbipasnapaguHl MeriHaiIep, XKblUly 9SJici,
BICTBIK CY, KEIICH I YMYIIbCHSIIIAP, MIIACTHKAIBIK KBIPFIIITAP.

M.. bucenraaues!”, P.Y. basmuposa?, A.T. ToramenaZ,
A.T. Konbacaposa® JK.K. 3aiinemoBa’

'ATbIpayckuii yHuBepcuTeT HeTH 1 ra3za umenu Cadpu Yrebdaesa,
Ateipay, Ka3zaxcran;
’KacnuiicKuii rocy1apcTBEHHbIN YHUBEPCUTET TEXHOJIOTMH U HHKHHUPUHTA
umenu 1. EcenoBa, Akray, KazaxcraH.
E-mail: maks bisengali@mail.ru

AHAJIN3 OCJOXHEHUMN CBA3AHHBIX C TAPA®MHU3AIIMEN
MOJA3EMHOI'O OGOPYJIOBAHUSA U MEPOITIPUSITUI
1O UX NPEAYIIPEXJIEHWUIO

AnHoranusi. JloObiua He)TH U3 CKBAKUH COMPOBOXKIACTCS MOHMXKE-
HUEM TEMIIepaTyphl, JABJICHHUS M pa3razupoBaHueM 100bIBaeMoi HedTH.
B pesynbrare 3TOr0 M3 HE(TH BBIACIAIOTCS U OCAXKAAIOTCS B MPU3a00HON
30HC M Ha HE(PTEMPOMBICIOBOM 000pymoBaHMH acdalbTeHO-cMosonapadu-
HoBble oTIIOkeHUs (ACIIO). OTH OTIOKEHUS 3HAYUTEIHHO YXYAIIAIOT (HUITb-
TPalMOHHBIE XapaKTEPUCTUKHU MPU3a00NHHON 30HBI CKBaXXHH, CHUKAIOT MPO-
MyCKHYIO0 CIIOCOOHOCTH 000pPYI0BaHUs, a TAK)KE YMEHBIIAIOT UX MEKPEMOHT-
HBIW TIEPUOL.

W3 mpoBepeHHOro aHanmu3a, mpobiemMa 3aluThl MPOMBICIOBOTO 000py-
noanus oT ACIIO siBisieTcst caMbIM pacpoCTPaHEHHBIM METOJIOM Ha MECTO-
POXICHUSAX TEIUIOBOM MeTOA AernapadMHU3ANNN CKBRKHH C HCIIOIH30BAHHEM
ropsitayei BOJIbI.

[IpoBenen ananus 3pPeKTUBHOCTH MPOBEACHHBIX PabOT MO 3aKAYKE IMYIIb-
CHUM KOMIIJIEKCHOTO BO3JeHCcTBUs Ha IuiacT. [lpm onenke 3¢¢ekTuBHOCTH
NPUMEHEHHUS SMYJIbCUU KOMIIJIEKCHOTO BO3JIEHCTBUS ONPEEIsIach JOTOIHU-
TenbHAst 100bYa He(TH, pacCUMTAHHAS KaK pa3sHHUIA MEXAY (HaKTUYECKOW U
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0a30BO#l MOOBIUEH MO TaHHOW CKBa)XKMHE. B cTaThe paccMOTpeH BOMPOC, YTO
U1 ynaeHue yxe oOpaszoBaBmuxcst oTiokeHnd ACIIO Ha HacOCHO - KOM-
npeccopHoii Tpybe paszpaboTaHa 1enas ramMmMa CKpeOKOB pa3iudHON KOHC-
TPYKITUH.

Taxxke ucnonb3yeTcs MPUMEHEeHHE TPyO ¢ MOJIMAMUIHBIM MOKPHITHEM (BBI-
COKasi MeXaHW4ecKas, XUMUYEeCKasi U TepMUYECKas CTOMKOCTb) OTKPBIBAIOT
OOJbIINE TIEPCTIEKTUBBI WX BHEAPEHUS W Ha HEKOTOPBIX MECTOPOXKICHUSIX
Ka3zaxcrana.

Crenyer OTMETUTb, YTO TEIUIOBOE BO3JEWUCTBHME HA IMOTOK CKBaKMHHOM
MPOAYKIMU, TPU KOTOPOM TeMIlepaTypa >KHAKOCTH OCTaeTcsl BBILIE TeM-
nepatypsl Havalla KpUCTa/UTM3aliu mapaduHa 1Mo BCel TITyOWHE CKBa)KUHBI,
aBisieTCst 3P PEKTUBHBIM PEIICHHEM BOIIPOCa MPEIyIPEKIAeHUsT 00pa30BaHHUS
ACIIO. Takoe BO3AeHCTBUE OCYIIECTBIAIOT C MOMOILIBIO HArpeBaTEIbHOIO
ka0ersi.

KuroueBbie cioBa: acanbreHo-cMoonapa@uHOBBIE OTIOKEHUS, TEIJI0-
BOW METOJ, ropsyasl BOJAA, dMYJIbCUEH KOMIUIEKCHOTO BO3ICHCTBUS, ILIac-
THUKOBBIE CKPEOKHU.

Introduction. Formation of asphalt-resin-paraffin deposits (ARPS) on the
surfaces of downhole equipment is the most common type of complications
during well operation. The factors determining this process are the high content
of colloidal particles of asphaltenes, dissolved resins and solid hydrocarbons -
paraffins, temperature and pressure in reservoir oil. Deposition of paraffins on
the walls of the tubing string is caused by oil supersaturation due to a decrease
in oil temperature and gas release as the fluid flow moves from the bottomhole
to the wellhead. [1,2,3]

The presence of paraffin, regardless of its amount in oil, poses many
technological and technical challenges for the production workers associated
with the elimination of complications caused by ARPS.

Taking into account the technological parameters of the wells, the depth of
formation of asphaltene-resin-paraffin deposits is calculated. The calculation
of the beginning of the depth of asphalt-resin-paraffin deposits has been carried
out. The results of calculating the interval of paraffinization of the tubing
column by wells are presented in Table 1.

Table 1 - Results of calculating the depth of deposition of ARPS

Temperature Depth of ARPS
Ne| ® Horizon Wellbore, | Qg4 t/ Watf):r pa?afﬁn dep%sition from
well. m day | cut, % crystallization, °C | the wellhead, m
1 2 3 4 5 6 7 3
11076 7 2050 34,65 55 54,3 269,1
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2 2227 Sc 6ab 1975 16,59 21 50,8 468,1
3 | 2253 3 1821 13,46 12 51,7 510,9
4 2279 Sabc 1935 19,91 12 50,8 419,9
5 1252 8 2154 26,24 71 52,1 109.4
6 11038 8 2140 9,92 79 52,1 85,4

7 | 498 9 2203 5,87 29 52,9 624

8 12067 Sabc 1920 29,73 35 50,8 2987
9 12124 Sbe 1948 20,96 24 50,8 4014
10] 2594 8 2150 10,95 35 52,1 555,7
1112606 9 2178 11,07 65 52,9 411,7
1211323 8 2136 11,86 45 52,1 512,2
1313362 12 2380 12,46 48 54,7 550,9
1413390 Sbe 1935 11,75 29 50,8 512,9
15] 1282 8 2160 14,8 55 52,1 440,5
16] 396 12 2387 10,12 65 54,7 476,6
1712989 11 2326 23,29 60 53,9 2954
18] 929 S¢c 1943 21,34 35 50,8 388

1911363 8 2139 7,11 18 52,1 6289

It has been established that wax deposits occur at a depth of about 90 meters
to 829 meters.

Prevention of complications, removal of various deposits, destruction of oil
emulsions require significant material and labor costs.

According to the analysis of the field material, the fund of wells complicated
by ARPS —427 wells was determined, including small deposits where measures
were taken to combat asphaltene-resin-paraffin deposits (ARPS), including:
hot water treatment with the addition of surfactants of the Rauan type (HWT)
- 4976, and an emulsion of complex action ECA- well Ne46.-oper.

From the analysis carried out, the problem of protecting field equipment from
ARPS continues to be relevant - the fund of wells subject to paraffinization has
increased by 1.3 times. In conditions of intensive deposition of ARPS, normal
operation of wells is impossible without systematic work on the dewaxing
of equipment. Thermal methods are used to eliminate deposits: hot water
treatment (HWT).

Theory and methods of research. The most common method in the fields is
the thermal method of dewaxing wells using hot water. The process of melting,
dissolving and removing the ARPS by a flow of moving hot liquid from the
inner surface of the tubing is carried out by circulation of the coolant through
the channels of the borehole when it is directly injected into the tubing or
through the annulus. The object of application of the technology is producing
wells with reduced productivity.

Measures have been taken at the field to restore productivity, as well as
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to remove asphaltene-resin-paraffin deposits (ARPS), to determine the
effectiveness of these methods, the period of workover for wells has been
determined. The wells were divided into groups according to the flow rate and
water content.

As follows from the presented data, a total of 116 wells were analyzed,
which is 27% of the fund of wells complicated by paraffin deposits.

As the analysis showed, all groups of wells are subject to paraffinization,
the frequency of treatments on wells with a flow rate of up to 60 t/day and
a water cut of up to 60% is less than that of wells with a flow rate of more
than 60 t/day and with the same water cut. The lowest workover period (12.5
days) is observed for a group of low-flow wells (with a Qf of up to 10 t/day)
and a water content of 30% to 60%. The highest workover period (23 days) is
observed for a group of wells (with a Qf of up to 60 t/day) and a water content
of more than 90%.

A statistical analysis of the efficiency of the injection of hot water treatment
was carried out. The efficiency of the injection of HWT was also determined
by the change in the daily oil flow rate for a group of wells. As follows from the
presented data, 51 well operations were analyzed, of which 38 gave a positive
result: the increase in oil per well operation averaged 2.0 t/day. In 6 wells, the
parameters of well operation remained unchanged. At 13 wells, the treatments
did not give positive results. For example, the dynamics of technological para-
meters of wells operation before and after thermal treatments is presented. The
change in the oil flow rate was taken into account only from the influence of
the HWT during the period when no other measures were carried out at the
well.

The emulsion of complex action (ECA) carried out 46 well operations in
order to restore the productivity of wells. The composition of the injected
composition is presented in Table 2.

Table 2-Composition of the complex action emulsion

Product Code | Name The cgntent of components in Im3 of
emulsion, % by weight

1 2 3

HM Hydrocarbon mixture 50-60

Surfactant Surfactant type "Neonol" 1,5-2,5

BK Potassium (sodium) bichromate 0,4-0,6

HCI Hydrochloric acid 10-15

H20 Technical water Other

When evaluating the effectiveness of the use of ECA, additional oil
production was determined, calculated as the difference between the actual and
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base production for this well, the productivity coefficient and displacement
characteristics for a group of wells of different horizons were used to determine
the oil reserves involved in the development.
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Drawing.1- Changing the technological parameters of the wells along the
horizons before and after the emulsion complex exposure.

In the course of the study, it was found that there was an ECA injection at
well 2077; the average oil flow rate before the work was 6.7 t/day, water content
of 60%. After the work, the oil flow rate was 8.6 t/day, the water content was
60%. As a result of the work carried out, additional oil production of 1.9 t/day
was obtained. with a success rate of 104 days.

It should be noted that the injection of the composition was carried out
during the workover due to the change of the pump. After the repair work, the
pump operation parameters remained unchanged.

Well operation analysis: out of 21 analyzed wells, an increase in the
productivity coefficient was obtained in 10 wells on average:

in well 431 (11+12 horizon) - the productivity coefficient increased by 1.1
times (from 15 to 17.1);

3 wells (8 horizon) - the productivity coefficient increased on average by
1.6 times (from 4.3 to 7.3);

in the well 826 (10 horizon) — by 1.7 times (from 7.1 to 12.1);

in the well 871 (11 horizon) - by 1.3 times (from 8.6 to 11.4) 4;

in the well 2153 (6 horizon) — by 1.6 times (from 2.9 to 4.65);

in the well 2077 (5 abcd horizon) — by 1.1 times (from 2.3 to 1.5);

in 2 wells 1402,2981 (12 horizon) — by 2.5 times (from 2.0 to 2.9);

in 6 wells (334,1369,1196,2067,3311, 308b) - the productivity coefficient
remained unchanged;

in 5 wells (501, 1076, 1248, 1307,1315) — the productivity coefficient
decreased.
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As the analysis showed, an increase in the productivity coefficient confirms
the effectiveness of ECA.

For a group of wells of different horizons, when determining the efficiency of
the ECA, displacement characteristics were used to determine the oil reserves
involved in the development after the emulsion complex exposure.

During the data analysis, in general, the volume of involved reserves due to
the ECA amounted to 85.5 thousand tons.

Ne 1323
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Figure 2 - Change in the involved oil reserves before and after the ECA on
the borehole 13323

As follows from the presented data, the volume of involved reserves due to
the ECA was 7 thousand tons.

Ne 1312

450
40,0 -
35.0 -
30,0 |
250
20,0
15.0
10,0 |

Flow rate, t/day

5,004
6,5 ThiC.T
0.0 - : ‘ e
0.00 10,00 20.00 30,00 40,00 50,00

" Cumulative oil production, tonx10~

Figure 3 - Change in the involved oil reserves before and after the ECA on
well 1312
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As follows from the presented data, the volume of involved reserves due to
the ECA amounted to 6.5 thousand tons.

The use of an acid-based emulsion with a hydrocarbon solvent gives the
best effect of cleaning the wellbore zone due to the simultaneous action of the
solvent on ARPS and acid on the formation rock cleaned from ARPS, as well
as as a result of deeper treatment of the formation due to the stability of the
emulsion.

It should be noted that not all wells received technological efficiency from
the use of ECA. The analysis of wells operation with a negative result of ECA
processing was carried out.

It should be noted that not all wells have obtained technological efficiency
from the use of ECA. The analysis of wells operation with a negative result of
ECA processing was carried out.

As follows from the data presented, in 16 wells the injection of the ECA
composition did not give positive results - the oil production rate decreased by
an average of 1.9 times, the water cut increased by 16.4%.

It should be noted possible reasons for poor-quality injection at wells
violation of injection technology;

non-compliance with recipes when preparing the solution;

unpreparedness for the operation of the well according to the technical
condition.

It is necessary to improve acid compositions in order to improve its
effectiveness. For example, to adapt the technology of using an emulsion based
on liquefied petroleum gas (LPG) and solutions of nitrate compounds in order
to restore the productivity of wells. The composition of this emulsion is shown
in Table 3.

Table 3 - Composition of the emulsion

Product Code Name
UGS Gas condensate
Surfactant Surfactant type "Neonol"
BK Sodium Nitrite
HCI Hydrochloric acid
NH4 Cl Ammonium chloride
H20 Technical water

Field experience gives reason to recommend the use of solvents thataccelerate
the dissolution of ARPS (LPG, hexane and pentane hexane fractions), as well
as the use of a small amount of scale inhibitor and surfactant with a solvent.
The effectiveness of a particular reagent should be determined in laboratory
conditions with subsequent experimental field tests.
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Table 4 - Recommended reagents for protection against ARPS

Reagent
consum- Deposits
... _|ption per 1 [Success, where
Reagent | Component composition m effective | % Developer technologies
thickness, were used
m3
1.Acid composition Tatarstan,
(hydrochloric Eastern and
acid, amino acid Western
SNPH- |composition); 0.5-3 29.95 “NIPINeftep- Siberia, Komi
8903-B [2.Alkaline composition | romchem” OJSC
- sodium salts of mono-
and dicarboxylic acids
and mutual solvent
1.Nitric acid; Lukoil,
2.Active additives; “RosTechnocom” | Slavneft
Netrol |3 A nti-corrosion 0,5-1,0 70 LLC
additives
KSPEO- | Acid composition of “PermNIPIneft” |Lukoil,
4 complex action 1.2-1,5 90-93 LLC Permneft
Nonionic block “Tatneft-
INTAT | copolymer, ethylene and 90 Chemservice” «Tatneft
. 0JSC
propylene oxides LLC

Field practice shows that the intensity of paraffinization often increases
with increasing well productivity (with equal large diameters of tubes and oil
viscosity, the Reynolds number is proportional to the productivity of the well),
but this increase in paraffinization is not unlimited. With an increase in flow,
the tangential stresses of the liquid on the tubing wall also increase, which
removes paraffin deposits.

Research results and conclusion. As you know, the problem of cleaning
tubing and pumping rods is solved easier and more efficiently by periodic
treatment of wells with hot water (HWT). Thermal flushing is preventive in
nature and stabilizes production for a period of up to 15-20 days.

It should be noted that a whole range of scrapers of various designs has been
developed to remove already formed deposits of ARPS on tubing. By design
and principle of operation, scrapers are subdivided into: plate scrapers with a
rod rotator, having two cutting plates capable of cleaning the ARPS only when
rotating. For this, rod rotators are used, suspended from the horsehead of the
pumping unit. Rotation of the rod string, and therefore of the scrapers, occurs
only when moving downward. In this way, the scraper cuts off the ARPS from
the tubing surface. Type of scrapers are: spiral, reciprocating action; “flying”,

85



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

equipped with knife-wings, which open when moving upward, which provides
them with lifting force. They are used, as a rule, in deviated wells. However,
the use of such a method for combating ARPS is complicated by the fact that
its application often requires shutdown of the well and preliminary preparation
of the tubing surface (for some types of scrapes). In addition, the scrapers may
stuck, break their attachment and some other complications.

In recent years, plastic scrapers have been deposited on rods instead of
metal plate scrapers. Their appearance is shown in Figure 4.

Figure 4 - Rods with fused centralizer scrﬁpers

The use of tubing with an internal polyamide coating, a coating of lacquers,
enamel is also used. The use of such methods in the OJSC “Tatneft” fields
allowed to increase the operation period of wells up to 3 years. The use of
tubing with polyamide coating (high mechanical, chemical and thermal
resistance) opens up great prospects for their implementation at the Uzen field.
To do this, it is necessary to open a pipe plant in Kazakhstan using modern
equipment, advanced technologies that will allow for dynamic development
and solve complex technical and technological tasks. Their appearance is
shown in Figure 5.

Figure 5 - Tubing with polymer coating PEP-585.
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Conclusions. It should be noted that the thermal effect on the flow of
well production, in which the temperature of the liquid remains above the
temperature of the onset of wax crystallization throughout the depth of the well,
is an effective solution to the issue of preventing the formation of ARPS. This
effect is carried out using a heating cable. An application was filed for a patent
for a combined method of heating a well, operated by rod pump installations
and an electric centrifugal pump installation.
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