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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.

Kazaxcman Pecnyonuxacol ¥nmmoix eoiivim akademusicol « KP ¥£A Xabapnapwi. 'eonoeusi scane
MEXHUKATLIK bLIBIMOAD CepUsiCbly bliblMU JcypHaabinbiy Web of Science-miy oicananranzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol JcypHandvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvL10ay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawbliap MeH meKkemenepee KOHmMeHm mepenoici MeH canacvih Ycovlnaowvl. KP
¥F'A Xabapnapwi. I'eonocus scane mexnuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yulik ey 63eKkmi Jicane 6e0eN0l 2e0N102Usl HCIHE MEXHUKATBIK
2LILIMOAp OOUbIHULA KOHMEHMKE A0ai0bleblMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunoiii sicypran « zeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
HayK» 6vL1 npunam 0ns undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpOBaHUuU HAXOOUMCS 8 CMAOUl paccMOmMpeHUs
rxomnanueu Clarivate Analytics ons danvheiiueeo npunsmus scypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index.
Web of Science npeonacaem xauecmeo u enyouHy Kommenma 0/ ucciedogamenell, dgmopoes,
uzoamenei u yupexcoenuil. Brxnouenue Uzeecmus HAH PK. Cepus eeonocuu u mexnuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



KAWMBIFBIMABIABIK, KOFBI

HALYK

CHARITY FOUNDATION

YD «XAJBIK

B 2016 romy ans pa3BUTUS W YAyYIIEHHS KaueCTBa >KU3HU Ka3axCTaHLEB ObLI
CO3J1aH YacTHbIH bnarorBoputenbHblid GoHa «Xaibky». 3a robl CBOSH IesITeIbHOCTH
Ha peajHu3aluio OJaroTBOPUTENILHBIX MPOEKTOB B 00JacTAX oOpa3oBaHMS M HAyKH,
COLMAJILHOM 3aIlUThI, KYJIbTYPBI, 31paBooxpaHeHus u cnopra, Ponp Beyaenua Oosee
45 MunnuapaoB TEHre.

Oco6oe BanManue biarorBopuTenbHbIH GOHT «XaJIbIK» yienseT 00pa3oBaTeIbHbIM
IporpaMmam, CUuTas 3TO HaIlPaBJIE€HUE OJHUM M3 KIIIOYEBBIX B CBOEH JIEATENBHOCTH.
Oxa3biBasi MOAJIEPKKY OTEUECTBEHHOMY 00pa30oBaHuto, GOHI BHOCHT CBOI OCHIIbHBIN
BKJIaJI B Pa3BUTHE KauecTBEHHOTo oOpa3oBanus B Kazaxcrane. Tem caMbiM ciocoOCTBY S
pOCTy uncIa JItoneH, ClIoCOOHBIX MEHSTh XKU3Hb B CTPaHe K JIy4IlleMy —Ipo(ecCHOHAIOB
B pa3iMyHbIX cdepax, MOTCHUUAIBHBIX JIMACPOB M «BEJIUKUX YMOB». OmHOH U3
3HAUUMBIX HMHUIMATHB (oHJa «Xanblk» B oOpas3oBaresibHOW cdepe cTajm MpoeKT
Ozgeris powered by Halyk Fund — mepBblii B cTpane OuzHec-uHKYOaTop ISl yUaluxcs
9-11 xmaccoB, KOTOPBIH MOMOTraeT pa3BUBAaTh HEOOXOOMMBIE B COBPEMEHHOM MUpE
MpeANPUHUMATENILCKUE HaBbIKK. Tak, Ha comeliCTBHE MajoMy OHM3HECY IMIKOJIbHHUKOB
66110 BhIIeneHo Oosee 200 rpanToB. J{iist mo/iep KKy TadaHTIIMBBIX 1 MOTHBHPOBAHHBIX
nereit @OoHI HEOAHOKPATHO BBLACISUT TPaHThI HAa 00yueHue B MexTyHapOJHOH IIKojIe
«Mupac» u B Astana IT University, a Taxke MOMOI Ka3aXCTaHCKUM LIKOJbHHKAM
npuHATH yyactue B npectxHoM KoHKypce «USTEM Robotics» B CILIA. ABropckue
pabotel B pamkax npoekra «Tomimrep», koropomy DoHI OKa3an HOAICPIKKY, JICIIIU B
OCHOBY Y4€OHOH MPOrpaMMbl, Y4€OHHKOB U Y4€OHO-METOANYECKUX KHHUT IO MIPEAMETY
«OCHOBBI TIpeANpUHUMATENBCTBA U Ou3Heca», mpenogaBaemoro B 10-11 xmaccax
Ka3aXCTAaHCKMX ILKOJ U KOJUIEIKEH.

[TomuMo mnomoIIM MIKOJIBHMKAM, ydallMMcs KoJulepked u cryaeHTtaM DoHp
CUMTAET BAXXHBIM BHECTH CBOW BKJIAJ B IMOBBILICHHE KBAIM(QHUKALWN IIE€AaroroB,
COBEpIIEHCTBOBAHNE HUX 3HAHUH U HABBIKOB, IOCKOJIBKY HMEHHO OHHU SIBJISIOTCS
MIPOBOAHMKAMH 3HAHUM OydyHIMX MOKOJIeHHH KazaxcTanueB. [Ipu mognepxke donna
«XanplK» B IOKHOH cTONMIEe ObUI OpPraHW30BaH €XKEroJHbIM TOPOACKOW KOHKYpC
nenaroroB «Almaty Digital Ustaz.

BaxHoll MHMLIMATUBOW CTayl pealu3yeMblii MPOEKT 1O OOy4YEeHHIO OCHOBAM
(UHAHCOBOM TPaMOTHOCTH MpernojaBareield n3 BockMH obmacteil Kazaxcrana, urto
JIOJDKHO OKa3aTh CYIIECTBEHHOE BIIMSIHUE Ha BOCIIUTaHUE (PMHAHCOBOW IPAMOTHOCTH H
MPEeINPUHUMATEIBCKOTO MBIIIJIEHHS Y HOBOTO TIOKOJIEHHSI IPaX</1aH CTPAHBI.

Heo6xomumyto nomorip @oHpa «Xajablk» OKa3blBaeT U TEM, KTO 0COOEHHO OCTPO
B Hell Hyxnaercs. B paMkax counaibHOM 3alllUThl HACEJIEHHsS aKTHUBHO NPOBOAUTCS
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paboTa 1o TOAJEPKKE JIETeH, OCTABIIMXCS 03 pOJAUTENCH, JeTedl W B3POCIBIX U3
COLMAJIbHO YA3BUMBIX CJIOEB HACEJICHMUS, JIFOJEH C OTPAaHUYEHHBIMHA BO3MOKHOCTSIMHU, a
TaKKe 00eCIEUESHUIO HYKIAFOIIUXCS COIUABHBIM KUIbEM, CTPOUTEIBCTBY COLIUATBHO
BaXKHBIX OOBEKTOB, TAKUX KaK JCTCKHE CaJbl, ACTCKHE TUIOIIAIAKU U (PU3KYIBTYpPHO-
03JI0POBUTEJIbHBIE KOMIIJIEKCHI.

B xommnky no0peix gen @onnma «Xanablk» MOXKHO JOOABUTh OKa3aHUE MTOMOIIH
JIETCKOMY CIIOPTY, Ky/ia OTHOCHTCS TIOJICPKKA B PA3BUTUU JIETCKOTO (PyTOOJIA M Kapare
B Hamiel crpaHe. JKMU3HEHHO Ba)KHYIO TIOMOIIL braroTBopuTeNnbHbIN QOHI «XaTblky»
OKa3aJl HalllUM COOTeUECTBEHHUKAM BO BpeMsi HeaasHell nangemun COVID-19. Torga,
B pasrap TsDKenod 0ophObl ¢ KopoHaBUpYCHOH nHpeknuerd Dounx Beiaenui cBbime 11
MUJUTMAPJIOB TEHI'e Ha MPHOOpPETeHHE HEOOXOAMMOI0 MEIUIIMHCKOTO 00O0pYIOBaHUS
U JIOPOTOCTOSIIUX MEAMIMHCKUX IPEraparoB, aBTOMOOWIICH CKOPOM MEIMIIMHCKON
TIOMOUIHU U CPECTB 3aLIUThL, aAPECHYIO MAaTEPUAIbHYIO IOMOLIb COLIMAIBHO YSI3BUMBIM
CJIOSIM HACEJICHUS U JICHE)KHBIC BBITUIATHI MEUIIMHCKUM PaOOTHUKAM.

B 2023 romy Hapsamy c OpYyrUMU TPOEKTaMH, HAlCJICHHBIMM Ha IMOBBIIICHUE
0JIaroCOCTOSIHUST Ka3aXCTaHCKUX TpaxkaaH DOHJ peniwi yneinuTb 0C000€ BHUMAaHHUE
HayKe, MOCKOJIbKY OHa SBJISIETCS YacThlO0 OOIIECTBEHHOW KYJIBTYPhI, & YPOBCHb €€
pa3BUTHS ONPEIETAET YPOBEHD Pa3BUTHUS FOCYIapCTBA.

[Honnepxkka @oHAOM BbIMyCcKa >KypHajgoB HamuonanbHOM AkageMun Hayk
PecriyOnuku KazaxcraH, KOTOpbIe BXOAST B MEXIyHapoiHble (OHABI Scopus u
Wos ¥ B KOTOPBIX NYOJNUKYHOTCS CTaTbd OTEUECTBEHHBIX YYCHBIX, JIOKTOPAHTOB W
MarvCTPaHTOB, a TaK)KE HAYYHBIX COTPYJAHHMKOB BBICHIMX Y4YEOHBIX 3aBEJCHHUN W
HAy4HO-UCCIIEA0BATENbCKUX MHCTUTYTOB HALLIEN CTPAHBI SIBJISECTCS HE MEHEE 3HAYMMBIM
BKutajjoM DOH/Ia B pa3BUTHE Ka3aXCTAHCKOTO OOIIIEeCTBA.

C yBakeHunem,
BbaarorBopurebHblii ®ona «XaabIky»!



Bac penakrop

7KYPBIHOB Mypar 7KypbIHYJIbI, XUMHA FBUIBIMIAPBIHBIH TOKTOPHL, Ipodeccop, KP ¥FA akanemuri,
«Kazakcran Pecryonukacel ¥ITThIK FhUTBIM akanemusicby PKB-win npesunenti, AK «/1.B. Cokonbckuit
aTBIHJIAFBl OTHIH, KaTalll3 jKOHE IEKTPOXUMHUS MHCTUTYTBIHBIH» Oac aupekTops! (Anmarsl, Kazakcram)
H=4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukdaiiyabl, TeXHHKa FRUIBIMIApPBIHEIH JOKTOpHI, mpodeccop, KP ¥FA

JKayanThl XaTbICkl, A.B. BekTypoB aTbIHAaFBI XUMUS FRUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnaknusaabplK ajdka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), TI'€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemuri, «Y.M. Axmencadunua aThIHAAFEI
THIIPOTCOJIOTHUS KOHE TCOIKOIOTHI MHCTUTYTHIHBIHY» TUPEKTOphI (AnmMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcAphI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH TOKTOPBI, mpodeccop, K.M. CarmnaeB ThIHIAFBI T€ONOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektops! (Anmarsl, Kazakcran) H=2

CHOY [Iaumen, Ph.D, kaybiMaacTeipsutran npogeccop, Hebpacka yauusepcutetiniy Cy FbUIBIMIAPbI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminae
TIeTPOJIOTHS XKOHE Taiiiaibl Ka30anap KeH OpBIHIApPBI CalachIHIAFEl 3epTTeyIepais kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®WJIOB Muxaua BopucoBud, TeXHHKa FRUIBIMIAPBIHBIH JOKTOPEI, HaHncn yHHBepcHUTETIHIH
npodeccopsl (Hancu, @pannms) H=15

IIEH IMun, Ph.D, KpITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMepHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToiFbiHbIH Mymieci (ITexun, Kpitait) H = 25

DOUIIEP Axkceab, Ph.D, /Ipe3neH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMIACTBIPBLIFAH TIpodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, TE€OJOTUS-MHHEPAIOTUs FHUIBIMIAPEIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpopumyka arblHIarbl MyHaii-ra3 TeoJIOrHsChl KHE reo(U3HKa
nHctuTyThl (HOoBOCHOHpCK, Peceit) H = 19

ATABEKOB Baagumup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH JT0KTOpEI, benapycs ¥FA akaxemuri,
JKana Matepunanaap XUMHUSICBI HHCTUTYTBIHBIH KYpMeTTi qupekTops! (Munck, berapycs) H = 13

KATAJIUH Credan, Ph.D, [[pe3neH TexHUKaIBIK yHUBEPCUTETIHIH KAy bIMaCTBIPBUIFaH IIPodeccopbt
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoiorns-MHHEPANOTHsS FHUIBIMIAPBIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.M. Carraes arsiaaarbl [ €010THs FRUTBIMIAPEI HHCTUTY THI
3epTXaHachlHbIH MeHrepymrici (Anmarsl, Kazakcran) H=11

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

DPATTUHMU IMaosno, Ph.D, bukokk Munan yHHBEpCUTETI KaybIMAACTHIPBIIFAH Mpodeccopsl (MmuiaH,
Uranus) H =28

«KP YFA» PKb Xaoapaapsbl. ['eosiorust xoHe TeXHHKAIBIK FHLIBIMAAP CEPUSICHD).
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymri: «Kazakcran PecryOnukachiHBIH ¥JITTHIK FRUTBIM akageMusicky PKB (Anmarst k.).
Kazakcran PecmyOnukachiHBIH AKIapar »KoHE KOFaMIBIK JlaMy MUHHCTPJIITiHIH AKHapar KOMUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 0acbUIBIM TipKeyiHEe KOWBLTY Typalibl KydJIiK.
TaKbIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUAIBIK MEXHOL02UAIAPbI, MYHAL
XUMUACHL, MEMAn0apObl ALy HCIHE ONAPObIH KOCLIHObLIAPHIHbIY MEXHOIOSUACDL.
Mep3iMAiTiri: )KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusiaeig MekeH-kaiibl: 050010, Anmarsr k., [lleBuenko kerr., 28, 219 6eur., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© «Kazakcran PecnyOnukachiHBIH ¥IJITTHIK FRUTBIM akagemusicky PKB, 2024
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I'naBHBbIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOP XMMHUYECKUX HayK, mpodeccop, axagemuk HAH PK,
npesunenT POO «HanmonansHol akagemun Hayk Pecryonmku Kasaxcran», renepanbHbiii aupexrop AO
«MHCTUTYT TOTUMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBII cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpogeccop, OTBETCTBEHHBIN

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

ABCAMETOB Maauc KyabicoBud, (3aMeCcTUTENb TNIABHOTO PEAAKTOPA), JOKTOP FEOIOTOMHUHEPAIIO-
THYECKUX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTa THAPOTE€OIOTUU U T€OIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEPAo-
IHYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmorndeckux Hayk nm. K.M. CartmaeBa (Amnmarsl,
Kazaxcran) H=2

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

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIen0BaHIN B 00JIACTH IIETPOJIOTHU U MECTOPOXKIACHHUN
M0JIe3HBIX HCKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

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

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

OUIIEP Axcens, acconmmpoBaHHBIH Tpodeccop, Ph.D, Texumueckmii yHuBepcurer Jlpesnen
(Hpesnen, bepnun) H=6

KOHTOPOBUY Aunekceii DMuIbeBHY, JOKTOP TI'€0OJIOTO-MHHEPAIOTHYECKUX 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, akajeMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XMMHUU HOBBIX Marepuaiios (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuupoBanusiii mpodeccop, Texuuueckuit yauepcutet (JpesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecionneHT HAH PK, 3aBenyromas naboparopun MHcTHTyTa Teonormdecknx Hayk um. K.
Carnaesa (Anmarsl, Kazaxcran) H=11

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

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

«H3Bectuss POO «<HAH PK». Cepusi reo10ruy 1 TEXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
CobcrBennuk: Pecnybnmikanckoe obmmecTBeHHOe 00beinHenne « HarmonanbpHas akaeMust Hayk
Pecny6onmkn Kazaxcram» (T. AMarsr).
CBUIIETENILCTBO O MOCTAHOBKE HA YYET NMEPHOJMYECKOro medaTHoro minanus B Komurere mHpOpManuu
MunncTepcTBa HHGOpMAIHK 1 001ecTBeHHOr0 pa3Butns Pecrryoimku Kazaxcran Ne KZ39VPY 00025420,
BbliaHHOe 29.07.2020 1.
Temaruyeckass HaIpaBICHHOCTb: 2e0n02Us, XUMUYECKUe MeXHON02UU NnepepadomKu Hemu u easa,
Heghmexumus, MmexHoNI02UU U361eUeHUs MEMANN08 U UX COeOeHEHU].
IlepuoauyHocTs: 6 pa3 B rof.
Tupax: 300 sx3eMILIAPOB.
Anpec penakiuu: 050010, . Anmarsr, yii. [lleuenko, 28, od. 219, ren.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© POO «HanmonanwsHas akanemus Hayk PecryOnuku Kazaxcrany, 2024
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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

AGABEKOV 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
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Abstract. During the operation of wells, asphalt-resinous deposits, with a decrease
in reservoir temperature and oil degassing in the bottom-hole zone of the well, the
filtration characteristics deteriorate. As a result, the flow rates of wells decrease, their
normal operation is disrupted, and operating costs increase. To restore the productivity of
producing wells, the optimal method is to treat the bottom-hole zone with a hydrocarbon
composition having a high solvent capacity with respect to resins and asphaltenes.
The article considers the issue of stabilization of oil production for a short period. An
assessment of the technological effectiveness of the use of a salt deposition inhibitor
on the ground equipment of the deposit is given. Installation of pre-discharge of water
(IPDW)-1.2; Oil preparation and pumping Shop (OPPS) and Marine Pumping Station
(MPS)-4 shock dosage of 200 g/ton three times a month. Weekly determination of the
content of sulfate-reducing bacteria (SRB) in water. Monthly determination of hydrogen
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sulfide content in gas. At the same time, it was noted that the use of pentane-hexane
fraction technology gives the following effect - cleaning of underground equipment,
production column and the trunk of producing wells from asphalt-resin-paraffin
deposits and technologies with an emulsion of complex action and a water-hydrocarbon
emulsion, which ensure the removal of deposits from the bottom-hole zone of the
formation, as well as the use of a viscoelastic composition based on polyacrylamide,
allow to intensify oil production, reduce sampling along the way-extracted water.

Keywords: asphalt-resin-paraffin deposits, paraffin deposits, salt deposits,
bactericide, inhibitor

Acknowledgments. It is necessary to conduct pilot field testing (PFT) of new
selected bactericide reagents. In order to avoid the effect of "addiction", PFT should
be carried out with two types of bactericides (on a different chemical basis). In order
to prevent and combat complications during the operation of wells and field facilities,
such measures are recommended to prevent complications during the operation of wells
and field facilities.

The work was implemented with support of the Science Committee of the Ministry of
Science and Higher Education of the Republic of Kazakhstan (grant no. AP19679430)
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AnHOTanusl. YHrbeIManapabl, acQaibT-IIadbIpibl  INOriHALIepai mnaiinanany
nporecinae Kabar TemieparypachblHbIH TOMEHACYIMEH jJKOHE YHFBIMAHBIH TOMEHTI
Oeuirinae MyHalJbIH Tra3chl3JaHbIPbUTYbIMEH CY3y CHUMaTTamMajiapblHbIH Hallapliaybl
Oaiikananpl. HoTwkeciHne yHFbIManapiblH IeOUTI TOMEHACHII, OJapiblH KaJIbIITHI
YKYMBICBI OY3bLTaJIbI XKOHE Maiiianany IbIFbIHAAPHI apTaabl. OHIIPYLI YHFBIMaIapAbIH
OHIMUTITIH KaJIblHa KeNTIpy YLIIH OHTaWIbl 9Aic-Oy maibipnap MeH acdanbsrrapra
KATBICTBI EPITKIITIK KaOiIeTi KOFapbl KOMIpCyTeK KYpambIMEH TYN MaHbl aiiMarbIH
eHZey. Maxkanaga KpICKa Mep3iMre MyHall OHAIpydi TYpaKTaHABIpYy Maceseci
KapacTelpbulFaH. KeH OpHBIHBIH JKep YCTi »KaOAbIKTapblHAa Ty3 IIOriHAIICpiHIH
WHTHOUTOPBIH KOJIAAHY/JBIH TEXHOJOTHSUIBIK THIMILUIITIHIH OaFaiaybl KeJTipiIreH.
Atibiaa ym per 200r/t - ACTK-1,2; MATK xone TCC-4 ypmansr go3acet 200r/TH
OakTepuuITI ail caiibiH aiiay, cynarbl CTh KypaMmblH anTa caiiblH aHBIKTay, Ta3darbl
KYKIPTTI CyTETiHiH KypaMblH ail caiiblH aHBIKTAy YCHIHbUIaABL. byn perre, meHTaH-
rekcad (pakuusicel (III'D) TeXHOMOTHICHIH KOMAaHY MbIHAJall HOTH)KE OepeTiHi arar
OTLIIi-)KepacThbl ’KaOJbIKTAapbIH, OHIAIPY YHFbIMaJapblHBIH NaiganaHy OaraHackl MEH
oknanbiH ALTIT-naH sxoHE TEXHOJOTUSAH KEeIIEH 1 acep eTy AMynbcusichiMeH (KOD)
koHe cy-kemipcytek smynbcuscbiMeH (CKCD) Tazapry KaOarThiH Tyn aiiMarbIHaH
IOTIHAIEPl KOKJIbI, COHJAi-aK TMOJMAKPUIAMH]l HETI3IHJE TYTKBIP CEepIiMIi
kypamabl (TCK) konpanynel KaMTaMachl3 €Ty MyHall eHZIpyldi KyLWIeWTyre, ijecre
OHJIPIIETIH Cy/Ibl OHIIPyYAi a3aiiTyFa MyMKIHIIK Oepei.

Tyiiin ce3nep: acdansrocmornonapauHOBBIE OTIOKEHUS, NapapUHOOTIOKEHHS,
COJICOTIIOKEHUSI, OAKTEPHULIUA, HHTHOUTOP
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AunHoTamus. B mporecce sKcrulyatanuy CKBaXWH, ac(haibTeHO-CMOIHCTHIX
OTJIOKEHUH, NpPU CHWKEHHU IUIACTOBOM TeMIeparypbl M pa3ra3upoBaHUU He(Tu
B 1Npu3a00iHON 30HE CKBaXHMHBI NPOUCXOAUT YXYAIICHHE (PUIBTPALUOHHBIX
XapakTepUCTHK. B pesynbrare cHUKarOTCS 1eOUTH CKBOXKUH, HAPYLIA€TCS MX HOpMallbHast
pabora, M YBEIMYHMBAIOTCS OSKCIUTyaTallMOHHBIC 3arparbl. J[mg BoccTaHOBIECHUS
MPOIYKTUBHOCTH JTOOBIBAIOIINX CKBKUH ONITHMATBHBIM METOJIOM SIBJISIETCS] 00paboTKa
pu3a00IHOM 30HBI YTIIEBOIOPOTHBIM COCTABOM, 00JIaAAFOIIIM BEICOKOW PAaCTBOPSIIOIIEH
CIOCOOHOCTBIO II0 OTHOLIEHHIO K CMOJaM M acdansreHaM. B cratee paccmorpen
BOIIPOC cTa0MWIM3auy JOObIYM He(TH Ha HENPOLOJDKUTENbHBIN nepuoa. Ilpusenena
OLICHKA TEXHOJIOTHUECKON 3(PEKTUBHOCTH NPUMEHEHNE HHTHOUTOPA COJIECOTIOKEHUN
Ha Ha3eMHOM 00OpYIOBaHUHN MECTOPOXKICHHS. PeKOMEHIOBaHO exxeMecsiuHasl 3aKadKa
Oakrepuima ¢ ynapHoi gozuposkoit 200r/T- YIICB-1,2; HIIITH n na HCM-4 ynapnas
nmo3upoBkoit 200 T/TH TpH paza B MECSIl, SKCHEICIBHOS OMPEICICHUE CONEP KAHI
CBb B Boje, exxeMecsuHOE OTpeAesieHne COMepiKaHus cepoBomopona B rasze. I[lpu
9TOM OTMEUEHO YTO, MPUMEHEHHE TEXHOJIOTHH IeHTaHa-rekcaHosas ¢pakuus (I1I'D)
naet cuenyomuii 3pdekT — odrcTKa Mog3eMHOTr0 000pyI0BaHHsI, IKCILTyaTallMOHHOM
KOJIOHHBI M cTBoJia AoObBatommx ckBaXWH 0T ACIIO m  TexHOmorum sMynbchel
komruiekcHoro Bo3xaeiictBus (OKB) um BomoymieBomoponmuoit smynscueir (BYBD)
o0ecrneunBarh yJajieHue OTIOKEeHUH M3 mpuzadborinoi 30ubI Turacta (I13I1), a Takxe
MIpUMEHEHHe BsI3Koympyroro coctaBa (BYC) Ha ocHOBE monmmakpriiaMua ITO3BOJISICT
MHTEHCU(PHUIIMPOBATH TOOBIYY HE(DTH, YMEHBIIUTH OTOOP MOy THO-100BIBAEMOM BOIBI.

KiroueBsiecinoBa: achansrocmononapadnHOBEICOTIAOKEHHUS, TAPaQUHOOTIOKEHUS,
COJICOTIIOKCHUSI, OAKTEPHULIUA, HHTHOUTOP

Introduction

The high content of paraffin in the oil fields of Western Kazakhstan causes serious
complications during their extraction, due to the deposition of paraffin on underground
and onshore field equipment. As a result, the cross-section of the pipes narrows, the
resistance to the movement of the liquid and the movement of the column of rods
increases, the load on the head of the rocking machine balancer increases (RM), its
balance is disturbed, the feed coefficient decreases (Ardiansyah et al., 2019; Bayamirova
etal., 2020).

The problem of asphalt-resin-paraffin deposits (ARPD) deposits on the underground
equipment of wells has always been one of the most serious complications in the
production of high-paraffin oil in the field of Western Kazakhstan. This problem remains
extremely complex at the present time, and measures to combat these complications
remain extremely costly. Therefore, there is a need to conduct research laboratory work
on the selection of effective solvents and inhibitors of paraffin deposits, salt deposits.

260



ISSN 2224-5278 1. 2024

Materials and methods

In order to restore the productivity of wells, the following well treatment technologies
are used at the field (Togasheva et al., 2023):

- water—hydrocarbon emulsion (WHCE);

- complex effect emulsion (CEE);

- pentane-hexane fraction (PHF);

- hot water treatment (HWT);

- viscoelastic composition (VEC);

- acid treatment under pressure (multiple hydraulic fracturing MHF);

- acid treatment at the installation of an electric centrifugal pump (ECP).

The analysis of commercial material by types of applied technologies is carried out.
The results are presented in table 1.

Table 1- Results of technology application for the analyzed period

Technologies Years Number of wells Oil growth Accumu}ated additional oil
in total with effect | t/day % production, thousand tons.
1 2 3 4 5 6 7
2017 189 121 3,1 41 32,4
2018 196 149 2,9 27 15,7
2019 223 120 2,2 36 11,8
WHCE 2020 98 82 2,1 32 7,8
2021 105 91 29 37 11,1
Total 811 563 2,6 35 78,8
2017 259 96 1.4 28 77,0
2018 265 192 2,35 21 47,8
CEE 2019 277 177 2,1 23 43,1
2020 145 94 2 37 10,3
2021 137 102 2,3 53 9,8
Total 1083 661 2,0 32 188,0
2017 59 15 4,7 25 23,45
2019 101 54 32 22 4,07
PHF 2020 121 37 2,6 26 2,93
2021 86 29 2,9 28 2,35
Total 367 135 3.4 25,3 32,8
2017 36264 inter-cleaning period - 54 days
2018 17655 inter-cleaning period - 32 days
HWT 2019 29337 inter-cleaning period - 35 days
2020 20466 inter-cleaning period - 49 days
2021 31560 inter-cleaning period - 39 days
Total 135282 inter-cleaning period - 42 days
2017 120 52 2,4 56 6,77
proZl?cing 2018 33 22 2,5 68 2,67
wells 2019 43 32 1,7 59 3,68
Total 196 106 2,2 61 13,12
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2017 36 26 Qred, decreased - 89 m*/day
ian:?ion 2018 20 15 Qred, decreased - 108 m*/day
wells 2019 87 54 Qred, decreased - 131 m*/day
Total 143 95 Qred, decreased on average - 109 m*/day
2018 61 30 3,1 46 13,12
2019 26 14 4,6 77 9,24
AT at the ECP| 2020 20 14 3,3 37 17,1
2021 49 18 44 48 2,98
Total 156 76 39 52 42,44
2017 17 6 2,2 56 1,04
2018 40 21 34 50 0,78
2019 88 68 2,9 67 7,79
MHEF 2020 69 47 4,1 58,5 9,26
2021 69 50 34 58 8,23
Total 283 192 3,19 58 27,1
2018 19 15 Qred, increased - 113 m*/day
MHF 2019 41 39 Qred, increased - 109 m*/day
injection 2020 8 6 Qred, increased - 162 m*/day
wells 2021 10 6 Qred, increased - 52 m*/day
Total 78 66 Qred, increased on average - 98 m’/day

Well treatment technologies are used at the field in order to restore the productivity
of wells.

The analysis of the applied technologies of impact on the bottom-hole zone of
wells for the period 2017—2021 has been carried out. The purpose of the analysis
is to determine the positive impact of the applied technologies on the increase in oil
production, as well as to resolve the issue of their further use.

Water—hydrocarbon emulsion (WHCE) - the objects of application of this technology
are producing wells with reduced productivity by 1,5-2 times due to asphalt-resin-
paraffin deposits (ARPD) in underground equipment. The applied technology should
ensure the removal of ARPD deposits from the bottom-hole zone and increase the
productivity of wells.

For the period 2017-2021, 811 well operations were carried out, of which 563 with
a positive result: oil growth averaged 2,6 tons/day, accumulated additional production
— 78,8 thousand tons of oil.

Complex effect emulsion (CEE) is provided in producing wells, the downhole zone
of which is encircled by long-term deposits of asphaltene-resin-paraffin substances
(ARPD). The purpose of CEE treatment is to remove ARPD and salt deposits from
underground equipment and thereby increase the productivity of the well.

For the period 2017-2021, 1083 well operations were carried out, of which 661 with
a positive result: oil growth averaged 2 tons/day, accumulated additional production —
188,0 thousand tons of oil.

Pentane-hexane fraction (PHF) is the purification of underground equipment,
production column and the trunk of producing wells from ARPD. The action of the
reagents is based on the partial dissolution and subsequent loosening of paraffin deposits,
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as a result of which the deposits become mobile and are carried out by the flow of well
products (Bisengaliev et al., 2022; Ivanova et al., 2011).

For the period 2017-2021, 367 well operations were carried out, of which 135 with
a positive result: oil growth averaged 3,4 tons/day, accumulated additional production
— 32,8 thousand tons of oil.

Hot water treatment (HWT) is a thermal method of dewaxing wells using hot water.
The process of melting, dissolving and removing ARPD by a flow of moving hot liquid.
From the inner surface of the pumping and compressor pipes (PCP) it is carried out
by circulation of the coolant through the channels of the borehole when it is directly
injected into the PCP or through the annular space. Heated (technical) seawater with a
temperature not lower than 80—90°C is used for processing wells.

During the period 2017-2021, 135282 well operations were carried out, where the
average ICP per well was 42 days.

Water manifestation.

Visco-elastic composition (VEC) — is provided for leveling the pickup profile in
injection wells and isolation of watered intervals in producing wells, the technology
of injection of visco-elastic composition (VES) based on polyacrylamide, potassium
bichromate and hydrazine sulfate is used.

During the analyzed period, 196 well operations were carried out in the mining
fund, 106 of which had a positive result: oil growth averaged 2,2 tons/day, accumulated
additional production — 13,12 thousand tons of oil.

143 borehole operations were carried out in the injection fund, of which 95 with a
positive result. The pick-up rate decreased by an average of 109 m*/day.

Salt deposition.

Acid treatment under pressure multiple hydraulic fracturing (MHF) is carried out in
order to clean the bottom — hole zone from salt deposits, increase the productivity of
producing and pumping wells.

Producing wells — in 2017-2021, 283 well operations were carried out, of which
192 received a positive result: an average increase in oil — 3,2 tons/day, accumulated
additional oil production — 27,1 thousand tons of oil.

Injection wells — in 2018-2021, 78 borehole operations were carried out, of which
66 borehole operations had an effect, the pick-up increased by an average of 98 m*/day.

Acid treatment in wells with ECP is carried out in order to remove solid inorganic
deposits from the working units of an electric centrifugal pump (ECP) installed in
producing wells.

In2018-2021, 156 well operations were carried out and a positive result was obtained
for 76 well operations: an average increase in oil was 3,9 tons/day, the accumulated
additional oil production was 42,44 thousand tons of oil.

Thus, the technologies applied at the field in order to restore the productivity of wells
give reason to say that the treatments not only stabilize oil production, but also allow for
an increase in oil production.

To improve the results of the treatments, it is necessary to comply with the criteria for
selecting wells and the procedure for performing work according to the technological
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regulations and improve the compositions of these compositions (Kayumov et al., 2006;
Kuang et al., 2018), because the service market offers a large selection of chemical
reagents.

Results and discussion

At the field for the chemicalization of technological processes of oil production,
work was carried out to prevent deposits of inorganic salts on the field's ground
equipment using a salt deposition inhibitor, to reduce the rate of corrosion in the liquid
collection and transportation system using a corrosion inhibitor, to suppress the growth
of sulfate-reducing bacteria (SRB) by full-scale liquid treatment in the reservoir pressure
maintenance system (MRP) using bactericide (Khormali et al., 2021; Lake et al., 2006;
Bisengaliev et al., 2021).

The development of the field with the maintenance of reservoir pressure is carried
out using surface marine and wastewater, which lead to complications during oil
production, where in the production of production wells there were simultaneously
produced waters of various chemical compositions (Persiyancev et al, 2000). As a rule,
surface water (seawater) is not compatible with groundwater. As a result of mixing
incompatible waters, abundant sedimentation occurs. At many sites of the deposit in
Western Kazakhstan, the main type of sediment by mass is barium sulfate, which falls
immediately after mixing incompatible waters at measuring installations (MI). Salt
deposits lead not only to high costs in the process of their removal, but also to significant
losses in oil production. To prevent sedimentation, a salt deposition inhibitor of the
"Ranscale-4104" brand is used at all measuring installations at the field. The inhibitor
is fed to the input of the measuring unit using an electric pump dosing unit (EPD),
consisting of a dosing pump and a reagent tank equipped with a level indicator and an
inhibitor flow control ruler. The daily consumption of the chemical reagent is 30 g/m°.

The amount of cleaning from inorganic deposits of switches of multi-pass wells
(SMPW) and tees for all measuring installations (MI) OGPM 2 and 4 is presented.

Table 2 - The number of cleanings from inorganic deposits of SMPW and tees for all MI OGPM 2, 4
in the period 2018-2021.

Number of measuring Number of cleanings of SMPW and tees
Ne OGPM Ne OGPW units 2018 year | 2019 year | 2020 year | 2021 year

1 2 3 4 5 6 7
4 28 34 45 34 32

4 6 26 51 61 36 31
7 27 42 32 25 30

Total OGPM—4 81 127 138 95 93
3 31 - - 10 19

2 12 22 - - 8 12
9 24 - - 18 33

Total OGPM—2 77 - - 36 64

Total 158 127 138 131 157

As follows from the presented data, the process of accumulation of salt deposits on
the ground equipment for the deposit is different. The largest number of cleaning of
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SMPW and tees for OGPM—4 falls on OGPW—6, which in 2018 is 51 times, in 2019—
61 times. The smallest number of cleaning of SMPW and tees according to OGPM—2
falls on OGPW—12, which is 8 times in 2020, 12 times in 2021.

Monitoring of the effectiveness of the use of the salt deposition inhibitor on ground
equipment was carried out according to OGPM—4,in 2019 and according to OGPM—2,
in 2021, according to the results of the work, optimization of reagent consumption from
0 to 70 g/m* was recommended. After optimizing the injection of the reagent, there is a
decrease in the number of cleanings of SMPW and tees at MI (comparison of the results
of cleanings according to OGPM—4 before optimizing the injection of the reagent for
2019—there were 138 cleanings, after optimization it decreased to 95 cleanings for
the analyzed year 2020). In the future, it is necessary to continue monitoring sediment
deposition at these measuring installations. Initiate the selection of new more effective
salt deposition inhibitors (SDI) and plan pilot field tests (PFT).

To determine the component composition of the sediments, after cleaning the tees,
samples of inorganic sediments were taken at the measuring units. The results of
the research determined that the main type of deposits are barites. As impurities, the
composition of the deposits includes calcium carbonate and sulfate, iron oxides (Rashid
et al., 2019; Thomas et al., 1995).

Under laboratory conditions, studies were conducted on the effectiveness of the
protective effect of the salt deposition inhibitor used, the results are presented in Table 3.

Table 3 — Evaluation of the effectiveness of the salt deposition inhibitor "Ranscale—4104" on water
models of the deposit of Western Kazakhstan.

The effectiveness of inhibition, %
Ne | Along the way-extracted water Dosage, g/m? calcite sum .
(CaCO,) Egggs 0, barit (BaSO,)

30 934 95,3 91,9

1. | Total mineralization up to 50 g/l 40 95,0 97,5 94,6
60 100,0 100,0 100,0

30 84,0 85,9 71,8

40 89,6 90,4 82,1

2 Eﬁgg1izatiglxi1n:$§i§%dg/l) ol b = =22 22
70 99,43 99,96
80 100,0 100,0

The results of the studies show that the effectiveness of the reagent under study
varies, but directly proportional to the dosage. The protective effect of inhibition for
highly mineralized barium waters of the deposit (> 99%) of the reagent begins to
manifest itself at 70 g/m°.

The high corrosion aggressiveness of the extracted and transported products of the
deposits of Western Kazakhstan is due to the high water content of well production
up to 90%. The high corrosive aggressiveness of the aqueous phase is explained by
high mineralization, the presence of a large amount of dissolved CO, and H_S, and the
presence of sulfate-reducing bacteria (SRB).
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One of the means of controlling corrosion problems is the use of corrosion inhibitors.
Inhibitory protection, as a kind of anticorrosive measures, is a method of inhibiting
(reducing the speed) of corrosion of field pipelines.

To protect oilfield equipment, the injection of a corrosion inhibitor has been started
since 2019. In order to achieve a safe level of corrosion rate and obtain the effectiveness
of the applied corrosion inhibitor, the dosage of the reagent was increased from 30 to
70 mg/l. In the period from August to November 2020, pilot field tests (PFT) were
conducted at the field using 2 types of corrosion inhibitors from different companies. Of
the two types of reagent, a positive result was obtained for one reagent and recommended
for industrial use at a dosage of 30 mg/Il.

In April 2021, to protect oilfield equipment, the injection of a new effective corrosion
inhibitor was started, according to the recommendations of the PFT for industrial use at
a working dosage of 30 mg/I.

The monitoring results showed a stable decrease in the corrosion rate at the facilities
where the corrosion inhibitor is injected.

The measurement results are presented in Table 4 and in Figure 1.

Table 4 — Results of measurements before and during reagent injection by group installations for

2019—2021
Reagent "Rancor—1101" dosage up to 60 mg/1 Reagent "TS—3011" dosage 30 mg/1
Background | Corrosion | Corrosion | Corrosion . Background | Corrosion | Corrosion
. . . . Corrosion rate . . .
(without rate with rate with rate with with reagent (without rate with rate with
reagent) reagent, reagent, reagent, mm /g ? reagent) reagent, reagent,
corrosion mm/g mm/g mm/g 12.06 2§20_ corrosion rate, | m/g as of m/g for
rate, mm/g, | 23.08.2019- | 21.10.2019-|  03.20- 28. 06’ 2020 mm/g June- | September | November
April 2019 | 27.09.2019 | 08.11.2019 | 18.03.2020 o July 2021 2021 2021
2,53 0,96 0,72 0,50 0,30 1,74 0,18 0,07
40
Reagent infection from 2019 to August Injection of a new reagent from April
35 2020 with a dosage of up to 60 g/mj 2021 with a dosage of 30 g/m i
30

ot
o

Corrosion rate, mm/g
G L
o o

o

0,18
- . [as07] — 20

apr.19 sep.19 nov.19 mar. 20 Jun.20 Jul.21 sep.21 nov.21

Figure 1 — Results of measurements of reagent injection efficiency
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It should be noted that the monitoring results show a stable decrease in the corrosion
rate at the facilities where the corrosion inhibitor is injected.

It is recommended to continue using the corrosion inhibitor in the liquid collection
and transportation system, but it is necessary to search for more effective corrosion
inhibitors for the field conditions (Ueng et al., 1999; Xu et al., 2020).

To track the effectiveness of the corrosion inhibitor, it is recommended to monitor
the use of the corrosion inhibitor.

Currently, only 9 % of OGPM pipelines and 17 % of OPPSD pipelines operated in the
fields of Western Kazakhstan are fiberglass. In comparison with metal pipes, fiberglass
pipes have a number of advantages, one of which is high resistance to corrosion and
chemically aggressive environments (Ratov et al., 2021).

It is recommended to increase the number of replacement of steel pipes with
fiberglass/fiberglass pipes.

Application of bactericide.

Since 2018, the effectiveness of the use of bactericidal reagents has been monitored
at the field of Western Kazakhstan in order to study and control the microbiological
contamination of SRB in commercial environments. The bactericide is used to suppress
SRB in the MRP system and oilfield equipment.

The injection of the bactericide is carried out at facilities at MPS—4 (sea water),
WWTP—1, WWTP—2, OPPS (waste water). In this way, all the water used in the MRP
system is treated.

The background (without the use of bactericides) content of hydrogen sulfide in the
associated-extracted gas according to the samples taken from 79 group installations
before the start of full-scale injection of the bactericide on 15.02.2018 averaged 353
ppm (Biletsky et al., 2018).

Full-scale injection of the bactericide has been started since March 2018. The
decrease in hydrogen sulfide content during this period from March to December ranged
from 353 to 135 ppm.

In 2019, the download was carried out from January to December. During the
injection of the bactericide in January-April, hydrogen sulfide in the gas increases from
135 to 390 ppm. To identify the causes of the increase in hydrogen sulfide content, a
laboratory study of the effectiveness of the applied bactericide was conducted. Studies
have shown that the bactericide does not suppress SRB at the previous dosage of 40 mg/1
(Ratov et al., 2019a; Kerimkhulle et al., 2023). For the effective use of the bactericide,
the reagent injection technology program was changed. After the treatments under the
new injection program, we received a decrease in hydrogen sulfide in the gas, for the
month of December, the value of hydrogen sulfide was — 141 ppm.

Also in 2019, laboratory tests were carried out on the selection of new effective
reagents-bactericides.

In 2020, from January to March, due to the lack of a reagent, the injection of the
bactericide was completely stopped. Stopping the injection led to an increase in the
content of hydrogen sulfide in the associated gas produced up to 316 pm. Since March,
bactericidal treatment has resumed. The injection was already started with a new
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effective reagent-a bactericide. The monitoring results showed a stable decrease in the
hydrogen sulfide content in the field as a whole to 109 ppm for the month of December
(Orazbayev et al., 2021; Ratov et al., 2022a).

In January 2021 the following scheme of bactericidal treatment was applied for the
effective use of the bactericide:

1. "shock" treatment of MPS—4 up to 3 times a month (200mg/1);

2. "shock" treatment of WWTP—1,2 and OPPS—1 once a month (200mg / 1).

The download according to this scheme was carried out from January to April.
Further, due to the lack of a reagent, no injection has been carried out since April, the
hydrogen sulfide content at the end of April 2021 increased to 390 ppm, for the month
of October the hydrogen sulfide content is 345,8 ppm. In November, it increased to 419
ppm.

In November, according to the decision of the PTC of 08.11.2021, an inhibitor of
SRB was injected to determine the technological effectiveness of the disputed batches
Ned4, No45, Ne46, Ned7 in the conditions of the deposit of Western Kazakhstan. At the
same time, the processing was resumed according to the previous program, where the
"shock" treatment of MPS—4 is used up to 3 times a month (200mg/1) and the "shock"
treatment of WWTP—1,2 and OPPS—1 once a month (200mg/1).

After the resumption of injection in December, the hydrogen sulfide content was up
to 338,5 ppm, there was no significant decrease in hydrogen sulfide (Ratov et al, 2021).

Thus, the program of measures applied today for the injection and monitoring of
the use of bactericide at the deposit of Western Kazakhstan shows its relevance and
the need for its further use to combat SRB and hydrogen sulfide. To improve the
quality of treatment of MPS-4 tanks, reduce the amount of SRB and suppress SRB, it is
recommended to recirculate seawater in tanks with the supply of bactericide.

Conclusions

1. It is recommended to continue the use of thermal flushing, because thermal
flushing is a preventive measure and allows you to restore the productivity of wells for
a short period.

2. To continue the use of PHF as complicated wells are identified, since PHF
contributes to the cleaning of underground equipment of the production column and the
trunk of producing wells from ARPD.

3. It is recommended to continue processing CEE and WHCE and improve their
results while observing the criteria for selecting wells and the procedure for performing
work, according to the technological regulations. It is necessary to improve the
compositions of these compositions, because the service market offers a large selection
of chemical reagents.

4. Itis recommended to conduct laboratory tests on the selection of the most effective
removers of salt deposits from the working nodes of the ECP.

5. Itis recommended to continue the use of acid treatments in producing and injection
wells in order to improve the filtration characteristics of the bottom-hole zone of the
well and increase the pick-up of wells.

6. It is recommended to continue the use of VEC in injection and production wells
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in order to contain and reduce waterlogging, while strictly adhering to the technological
regulations.

7. It is necessary to constantly monitor the effectiveness of the use of salt deposition
inhibitors, to carry out periodic monitoring carried out with the help of measuring units
installed on the output collector from special coils, where the presence or absence of
salt deposition will be an indicator of efficiency. The injection of inhibitors should be
carried out at facilities based on the chemical composition of the associated extracted
waters and the determination of "incompatible" waters. Initiate the selection of new
more effective SDI and plan an PFT, according to the approved rules in JSC NC "KMG".

8. A corrosion inhibitor is used to protect oilfield equipment at all fields in Western
Kazakhstan. To continue using the corrosion inhibitor in the liquid collection and
transportation system, since it helps to reduce the rate of corrosion at technological
facilities, but it is necessary to search for more effective corrosion inhibitors for field
conditions. It is recommended to increase the number of replacement of steel pipes with
fiberglass/fiberglass pipes.

9. The ongoing program of measures for the injection and monitoring of the use
of bactericide in the field of Western Kazakhstan shows its relevance and the need for
further use to combat SRB and hydrogen sulfide.

10. A decrease in the concentration of hydrogen sulfide indicates a successful
treatment: the longer the lower level of hydrogen sulfide content in the gas remains, the
more effective the treatment. The positive result was made possible thanks to the system
monitoring of the supplied reagents-bactericides.

11. Based on the work carried out to monitor the injection of bactericide, the subsoil
user is recommended to improve the effectiveness of measures for the use of bactericide,
including to avoid the effect of "habituation" of the bactericide to alternate treatments of
different types of reagent-bactericide.
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