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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 xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamelell, asmopos,
uzoamenei u yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus eeonoecuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmsa.



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
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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
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M.T. Biletskiy', B.T. Ratov'*",V.L. Khomenko?, B.R. Borash’, A.R. Borash®

!Caspian University, Almaty, Kazakhstan;
*National Technical University “Dneprov Polytechnic” Dnieper, Ukraine;
3Yessenov University, Aktau, Kazakhstan;
*Satbayev University, Almaty, Kazakhstan.
E-mail: ratov.bti@gmail.com

INCREASING THE MANGYSTAU PENINSULA UNDERGROUND
WATER RESERVES UTILIZATION COEFFICIENT BY
ESTABLISHING THE MOST EFFECTIVE METHOD OF DRILLING
WATER SUPPLY WELLS

Abstract. In the area of the Mangystau oilfields a severe deficit of potable
and technical water exists. The reserves of the underground waters may play
a significant role in its elimination. The prospecting works have been carried
out there since 1960-s and a substantial reserves are discovered, which however
are used in a very insufficient volume The principal cause of such situation is
related to design of the water supply wells, whose total output does not meet the
existing needs. In the presented paper the specifics of the principal methods of
water supply wells are considered as related to the Samskoye underground water
field. The focus is made upon drilling the large diameter wells with reverse flush
fluid circulation, which is popular in western countries. The adduced materials
are substantiating the significant advantage of that method in volume and quality
of the produced water, as well as in the life period of the water supply wells. The
paper demonstrates, that under the local conditions the advantages of the method
can reveal themselves especially intensely, while its shortcomings would tell in
minimal degree.

Study of the peculiarities of the main methods of drilling water intake wells;
study of hydrogeological conditions of the Sama area.

Critical analysis of the main ways of turning is applicable to the Samsk
region; justification of the choice of the most effective method of drilling.

The benefits of the circulatory system with a reverse wash over other methods
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of treatment can be considered proven. It provides a sharp increase in the
coefficient of use of local resources of underground water, which is the main
problem of local water supply to underground water. The need for a wide range
of this method is obvious.

Key words: drilling technology, reverse wash, Mangystau peninsulas, water
deficit, underground water, Samkoye mine, debit.

M.T. buaeuknii', b.T. Paro'*, B.JI. Xomenko?, b.P. Bopaur®, A.P. Bopaur

"Kacnmii KoraMIpIK YHUBEpcHTeTi, Antmathl, KazakcraH;
Y ATTHIK TEXHUKAJIBIK YHUBEPCUTETI «J[HEPOBCKAS MOTUTEX HIUKAY
Huenp, Ykpauna;
SKacrmuit MeMIJIEKETTIK TEXHOJIOTHSIIAP JKOHE HHKMHUPUHT YHHBEPCHUTETI.
[I. EcenoBa», Akray, Kazakcran;
‘HAO «K.U. CarmaeB arbiagarbl Kasak YITTHIK TEXHUKAJBIK 3€PTTEY
yHUBEpcUTeT», Anmarsl, Kazakcras.
E-mail: ratov.bt@gmail.com

YHI'BIMAJIAPABI BYPTBIVIAYIABIH TUIM/I TOCIVIIH BEJITTJIEY
APKbIJIBI MAHI'BICTAY TYBEI'THIH )KEP ACTbI CYJIAPBIHBIH
KOPJIAPBIH ITAVJIAJIAHYJIBI APTTBIPY

AHHOTauusi. MaHrbicTay MYHall K€H OPBIHAAPHI ayllaHbIHIA aybl3 Cy MEH
TEXHUKAIBIK Cy TAMIIBUIBIFEI 0ap. OHBI KOKOAA XKep acThl CYIAPBIHBIH KOPBI
MaHBI3/IBI POJI aTKapybl MyYMKiH. MyHa 6apriay »xymbictapsl 1960 sxpigapaan
Oepi KYpriziin Keieai >kKoHe alTapibIKTail Kopiap TaObUIbl, anaiga ojap
oTe JKETKUIIKCI3 KeJjemie TNaianaHbuiyda. byn skarmaiaelH Herisri cebedi
JKAJITBI IIBIFBIHBI 0ap KaKETTUTIKTEpre COMKeC KEIMEWTIH CyMeH >KaOIbIKTay
YHFBIMANApBIH K00anayMeH OailmaHbICThl. Y CHIHBUIFAH Makajaia >Kep acThl
cynmapsiHbIH CaM KeH OpHBIHA )KaTaThIH YHFBIMaJIap bl CYMEH KaMTaMachI3 eTY/IiH
HETI3r1 9MICTEePiHIH epeKIIeNirt KapacTelpbulabl. bareic ennepinae TaHbIMal
XYY CYWBIKTBIFBIHBIH Kepl aifHajibIMbl Oap YJIKEH AMAMETPIl YHFbIMallap.ibl
Oypreutayra Oaca Hazap aymapsuiaabl. JKorapbiaa KenTipiareH Marepuanaap Oy
OMICTIeH OHAIPIITEH CyAbIH K6JIeM1 MEH canachblHAa, COHAAM-aK Cy KYOBIpIIapbIHBIH
KbI3MET €Ty Mep3iMiHJe alTapiblKTail apThIKIIBUIBIK Oap €KeHIH pacTaiibl.
Makanaga OKeprimiKTi >Karmaijapia OICTIH AapTHIKIIBUIBIKTAPBl ocipece
KapKBIHJIBI TYPJI€ KOPIHY1 MYMKIH €KEHIT1 KOPCETIITEH, a1l OHbIH KeMIITIKTEp1
MUHHUMAJIJIBI IOpEeXKeIe acep eTel.

MakanaHblH MaKcaThl Cy YHFbIMAJIAPBIH OYPFBIIAYIBIH HETI3T1 9ICTepPiHIH
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epeKIIeTikTepin 3epTTey; CaM KeH OpPHBIHBIH TUAPOTEOIOTUSIIBIK KaF JaiIapbiH
3epTTey.

Cak keH OpHBIHA KaTbICTbI OYPFbUIAYABIH HEri3ri oliCTEpiH CHIHU Tajjay;
OYpFBIIAYIBIH €H THIM/I 9/IICIH TaHAayAbIH HETi31eMeci.

BypreutayneiH 0acka oficTepiHe KaparaH/Ia aiHAIMalbl Kepi JKyy OMiCiHIH
apTHIKIIBUTBIKTAPBIH JIOJENACHIeH Aen caHayra Oonaabl. O KeprijiKTi kKep
acThl CyNapblH NaiaanaHy Kod(QQUIMEHTIHIH KYPT ©CylH KamMTamachl3 eTell,
OyJ1 JKep acThl CyNapbIH KEPriTiKTI CyMEH KaMTaMachl3 eTyAiH 0acThl Macemneci
0obIn TaObLTAIBI. ByJT 9TiCTI KEHIHEH €HT13y KaKeTTLIIT alKbIHIaIbI.

Tyiiin ce3aep: OyprbUlay TEXHOJIOTHSCHI, Kepi Kyy, MaHFbICTay TYOeTi, Cy
TaMIIbUIBIFBI, JKEP acThl cyiapbl, CaM 1axTachel, JeOUT.

M.T. buaeuknii', b.T. Paro'*, B.JI. Xomenko?, b.P. Bopaur®, A.P. Bopaur

'Kacruiickuii 00LIeCTBEHHBINM YHUBEPCUTET, AMaThl, KazaxcraH;
’HaruoHanbHOTO TEXHHUECKOTO YHUBEPCUTETA «JIHEPOBCKast OTUTEXHUKAY,
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ITOBBIINEHUE UCITIOJIB3OBAHUA 3AITACOB ITOJA3EMHBIX
BO/ ITOJTYOCTPOBA MAHI'BICTAY ITYTEM YCTAHOBJIEHUSA
IOOEKTUBHOI'O CIIOCOBA BYPEHU S CKBAKUH

AnHoTamusi. B pailoHe HeTAHBIX MECTOPOXKIECHUN TMOIYyOCTpPOBa
MasreicTay CyliecTByeT AC(QHUUUT HNUTHEBOM M TEXHMYECKOM BoAbl. B ero
JUKBUJIAUU OOJIBIIYIO POJIb MOTYT UIpaTh 3amackl moa3eMHubIx Bogd. C 1960-x
TOJIOB TaM MPOBOJISATCS Pa3BelOYHbIC PAOOTHI U YCTAHOBIICHBI UX CYIIECTBEHHBIC
3arackl, KOTOpPbIE, OJHAKO, UCIOJIB3YIOTCS B HEIOCTAaTOUHON Mepe. OcHOBHas
MIPUYMHA KPOETCs B MpoOIeMax, CBsI3aHHBIX CO CTPOUTEIHCTBOM BOI03a00PHBIX
CKBa)KUH, KOJMYECTBO KOTOPHIX M HMX NEOUT HE O0ECHEUMBAIOT HMMEIOLIUXCS
notpeOHocTel. B paboTre paccmarpuBaroTcsi 0COOEHHOCTH OCHOBHBIX CITIOCOOOB
OypeHHsl BOZ03a0OPHBIX CKBaKMH. NMPUMEHHMTENIBHO K YcioBusM CaMcKoro
MECTOPOXKIACHHUSI TTO/I36MHBIX BOJI.

Haubonp1iiee BHUMaHKE yAETICHO HIMPOKO PACTIPOCTPAHEHHOMY B 3apyOeKHBIX
CTpaHax MpU OCBOEHUM 3aMacOB MOA3EMHBIX BOJl OYPEHUIO CKBAXKHH OOJIBIIOTO
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raMeTpa ¢ 00paTHON MpoMbIBKOM. [IpuBeieHHbIE MaTeprabl OKa3aal sIBHOE
IIPEUMYIIECTBO 3TOro crocoda nepea ApyrMMH, Kak B YacTH KOJIMYECTBA U
KauecTBa JOOBIBAEMBIX BOJI, TAK M B CPOKaxX KCIUTyaTalluy CKkBaxuH. [lokazaHo,
YTO B MECTHBIX YCJOBHSAX IMPEUMYIIECTBA 3TOr0 CHOCOOa MOTYT CKa3aThCs
0COOEHHO penbeHO, a ero HeAOCTATKH MPOSIBITCS B MUHAMAJIbHON CTETEHH.

HccnenoBanue 0COOEHHOCTENH OCHOBHBIX CITIOCOOOB OypeHUs BO103a00PHBIX
CKBa)XKMH; H3yYCHHUE THIPOTCOJIOTHIECKHX ycIIoBHA CaMCKOTO MECTOPOXKICHUSI.

Kputnueckuii aHanu3 OCHOBHBIX CHOCOOOB OypeHHS NMPHUMEHUTEIBHO K
CaMCKOMy MECTOpPOXKJICHHI0; 000CHOBaHUE BhIOOpa Hambosiee 3h(HEKTUBHOTO
criocoba OypeHus.

[IpenmymiecTBa BpalaTeNILHOTO C€HOCO0a ¢ OOpaTHOM NPOMBIBKOM Hal
JOPYyTUMHU criocobamMu OypeHusi MOXKHO CUMTaTh JoKa3aHHbIMU. OH obecrevar
pe3koe TOBBIIEHHE KOA(PQPHUIMEHTa HCIONb30BaHUSI MECTHBIX PECypCcOB
MOJ3EMHBIX BOJ, YTO SIBJISETCS INIaBHOM MpOoOIEeMON MECTHOIO BOAOCHAOKEHUS
MOJ3eMHBIMU BOIaMu. HeoO0XoIuMOCTh MIMPOKOTO BHEIPEHHUsSI 3TOTO Crocobda
OYEBH/IHA.

KuioueBble ¢jioBa: TeXHOJIOTHS OypeHHsi, 00paTHast MPOMBIBKA, MOJIYOCTPOB
Masrsictay, ae@uUUT BOIBI, MOJA3eMHBbIe BOAbI, CaMCKOe MEeCTOpOXJIEHHE,
eour.

Introduction. Water resources play an essential role in the economy of any
country. An important resource is groundwater extracted from boreholes. The
problem of development and protection of underground waters of the Planet
Earth is in the focus of attention of special UN organizations (Hydrogeological,
1988). In the Republic of Kazakhstan, there is a shortage of water resources. A
significant part of its territory belongs to the zones of deserts and semi-deserts
with rare precipitation and underdeveloped river networks.

The urgency of the problem. On the territory of the Mangystau peninsula,
where large deposits of hydrocarbons are concentrated, there is a critical situation
with water supply. A typical groundwater deposit here is the Samskoye deposit,
which can play an important role in the water supply of the city of Zhanaozen;
their depth does not exceed 50 m, and their diameter is 150 mm (Sydykov,
1970). According to the latest reports (The concept of water, 2012) the total
water withdrawal from all wells does not exceed 18% of the explored reserves.
It is obvious that the methods of construction of water wells do not meet the
requirements.

Purpose of the work: The purpose is to increase the efficiency of water wells
at the Samskoye field.

Tasks: Study of the features of the main methods of drilling water wells;
study of the hydrogeological conditions of the Samskoye deposit; critical
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analysis of the main drilling methods in relation to the Samskoye field; rationale
for choosing the most efficient drilling method.

Research methodology: Study of literary materials on the main methods of
drilling water wells; study of materials on the hydrogeological conditions of well
drilling in the considered groundwater field; comparison of the hydrogeological
conditions of the field with the features of various drilling methods.

Study of the features of the main methods of drilling water wells.

Direct Flush Rotary Method: This is the most common and versatile drilling
method. The drilling fluid supplied by the pump enters the drill pipe string, and
then to the working bit. Together with the drill cuttings, it returns to the surface,
where, after being cleaned, it is again sucked in by the pump. The solution is a
suspension, the solid phase of which, penetrating into the pores of permeable
formations, strengthens the walls of the well, preventing collapses. Before the
opening of the aquifer, a casing string is lowered into the well and cemented to
isolate it from the polluting effects of the passed rocks and their fluids (Bashkatov,
1979a). Drilling is continued with a smaller diameter and a production string with
a filter is lowered into the well. The final diameter of the wells usually does not
exceed 190 mm. Further development of the well is carried out - decolmatation
of the near-well zone of the aquifer, namely, the removal of the solid phase of the
drilling fluid from its pores.

Percussion drilling. A pit is created in which a casing pipe is installed
(Bashkatov, 1988b). A drilling tool is lowered into the pipe on a rope, which
is given a vertical reciprocating motion (chiselling operation). The chisel is
removed, several buckets of water are poured into the pipe and a bailer is lowered,
which absorbs the slurry slurry. Under the pipe, a well is formed with a depth of
0.5-1.5 m. At this distance, by blows of a woman on the upper end of the pipe,
it is upset. Then resume chiselling. A second pipe is screwed onto the first pipe,
and so on. With the length of the column, its friction against the rock increases.
When the column ceases to respond to the blows of the woman, a column of
smaller diameter is lowered into it and drilling continues. The replacement of the
second and all subsequent columns occurs due to the stuck in the rock of those
sections that go below the shoe of the previous column. With a limited output of
the columns, the maximum achievable depth of the well is the greater, the larger
the diameter of the first column and the smaller the diameter of the last one.
Having passed the productive formation, the production string is freely lowered
into the well. To expose its filter part, the last working column is lifted. Some of
the used casing strings act as a reservoir isolation. The rest of the columns with
the help of jacks are removed from the well for reuse.

Rotary drilling with backwash. This method allows drilling wells with a
diameter of up to 1500 mm (Sudakov, 2019a:10). The flushing fluid (usually
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water.) flows by gravity from the settling tanks 1 to the wellhead, descends along
the annular space and, washing the bottomhole and bit 2, rises along the drill
string 3, through swivel 4, it enters the discharge sleeve and returns to the sump.
It has been proven (Kenzhetaev, 2022:13) that in order to avoid collapses, it is
necessary that the distance from the mouth of the well filled with water to its
static level be at least 3 m.

Washing circulation is carried out in one of two ways (in Fig. 1. both are
conditionally combined). When drilling with reverse-suction flushing, the
discharge sleeve is connected to the inlet of a centrifugal pump 5, which sucks
the fluid from the drill string and delivers it to the sump. When drilling is resumed
after stops, the centrifugal pump cannot suck water to a height from the mouth to
the swivel, since its suction height does not exceed 3—5 m. Therefore, a vacuum
pump 6 is used to resume drilling.

The second way is to create a backwash using an airlift. Air is supplied by
compressor 7 through pipe 8 to drill string 3, through mixer 9. The air and drill
pipes are connected into a common string by means of welded flanges.

Backwash drilling is most effective in soft and medium formations and
therefore pico-drill bits are widely used. Rotational speeds of 10 - 70 rpm are
used. They drill on the sands almost at zero load and reach high speeds of the
deep. In the enclosing rocks, the speed of deepening is 10 - 25 m/h. There are
examples (Bashkatov, 1988b) when a well with a depth of 350 m was completed
in 6 days.

Figure 1. Scheme of drilling wells with backwash
1 - sump; 2 - chisel; 3 — drill string; 4 - swivel; 5 - centrifugal pump; 6 - vacuum pump; 7 -
compressor; 8 - air supply channel; 9 - mixer.
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When backwashing, the upward flow rate should be 2 - 3 m/s, respectively,
the liquid supply should be 2000 - 4000 1/min. At the same time, in permeable
formations represented by sands, circulation losses of the order of 80 lI/min
occur. In pebbles, these losses can reach 2500 1/min. Casing is usually limited to
a guide tube.

Study of the hydrogeological conditions of the Samskoye field.

The deposit is composed of Quaternary deposits and has an area of 1500
km2. Groundwater horizons have the form of lenses of various shapes and sizes.
According to the degree of mineralization of water are divided into two groups.
The first includes fresh waters with salinity up to 1 g/1. To the second - water with
mineralization - up to 3 g.l. They are suitable for the needs of agriculture. Water-
bearing rocks are represented by fine-grained sands. with a filtration coefficient
of 5.5 - 7.0 m/day. The host rocks are loams, sandy loams, and sandstones on
lime cement. The fresh water depth ranges from 1.5 to 44 m, their thickness is
up to 39 m with an average value of 14 m. Brackish waters are located below
and are separated from the layers of aquicludes. Table 1. typical conditions for
drilling water wells at the Samskoye field.

Table 1-Typical conditions for drilling water wells at the Samskoye field

Ne | Parameter name Unit Value
1 | Drilling depth, N m 50-200
2 | Depth of the roof of the productive formation, H, m 10-150
3 | Reservoir thickness, m m 10-40
4 |Filtration coefficient, K, m/day 5.5-7.0
5 | Static formation head, H m 5-50
6 |Category of its drillability (sand) I

8 | The same host rocks (loams, clays, sandstones) -1V

Critical analysis of the main drilling methods in relation to the Samskoye
field.

Advantages of rotary drilling with direct flushing with drilling fluids: Drilling
wells of any depth; drilling in rocks of any strength; high penetration speed.

Disadvantages: small final diameter; clogging of the productive formation
with drilling mud (Sudakov, 2019b).

In local conditions, the first two advantages do not matter, because the depth
of the wells is small and drilling is carried out in sedimentary rocks.

The disadvantages are very significant: In view of the low permeability
of water-bearing sands, their clogging with drilling fluids and at small final
diameters, the expected well flow rate is minimal. Small diameters make it
difficult to create gravel packs.
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Advantages of cable percussion drilling over conventional rotary drilling:
minimal water requirement; significant increase in diameter: a sharp reduction
in power costs.

Disadvantages: low speed of deepening; depth limitation by casing output;
high costs of casing pipes.

In local conditions, all the advantages are very significant. A sharp decrease
in the need for water is important in case of its existing deficit. The absence of
drilling fluid as well as the increase in the final diameter provide a significant
increase in flow rate.

It follows from the above that under local conditions the second and third
shortcomings are insignificant, but the first one remains. drastically increasing
the cost of the work.

Benefits of Rotary Backflush Drilling: very large diameter high upstream
speeds; Possibility of washing with water.

Disadvantages: high costs of washing water; limited depth of wells; low
deepening speeds in hard rocks; bulkiness and increased cost of drill pipes.

The large diameter of the water receiving part gives a significant inflow
of water even in the fine-grained sands of the Samskoye field. The huge gap
between the drill pipes and the well provides a very low downflow velocity, which
contributes to the stability of the walls even when flushing with water, which
eliminates the clogging of the near-wellbore zone. The large gap allows you to
create a powerful gravel pack by backfilling gravel directly through the mouth.
Such a filter improves the purification of the flow from mechanical impurities
and significantly reduces the required pumping time during well development.
The overhaul life of the well is many times longer (Boreng, 1988). The high
speed of the upward flow provides complete cleaning of the bottomhole from
cuttings and significant deepening speeds.

The first disadvantage is the increased need for flushing fluid, which will have
a minimal effect in the conditions of the Samskoye field, due to the minimal
absorption of fluid in fine-grained sands. The second and third disadvantages do
not matter (see Table 4). The fourth drawback relates to the nature of backwash
drilling and is practically irremediable.

Rationale for choosing the most efficient drilling method.

When pumping, the maximum allowable filtration rate (Bashkatov, 1979a) in
m/h:

U,=278/K, (1)

where K, —filtration coefficient in m/day
Accordingly, the highest allowable flow rate in m3 / h:
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Oyuxy =LADU . | (2)

where L and D are the length and diameter of the receiving part of the well,
respectively.
Q,.x can be achieved by extending the filter to a size of:

_ QMAX
DU, ®)

MAX

But L, , cannot exceed the thickness of the productive formation m.
Considering this, the practically achievable debit is:

Q=maDU 4)
The maximum possible thickness of the gravel layer:
0=(D-Dg)/2 (5)

where D, — filter diameter
The algorithm was applied to the conditions shown in Table. 2

Table 2 - Conditions for drilling a typical well (Sydykov, 1970, Biletskiy, 2018:9, Ratov,
2019a:8, Fedorov, 2017:7, Rakishev, 2022:12, Buravleva, 2022:13, Ratov, 2020b:6, Rasulov,
2020:7, Isheyskiy, 2022:18, Sysoyev, 2021:12, Karasawa, 2016:9, Mashrapova, 2021:6)

Ne | Parameter name Unit Value
3 Reservoir thickness, m m 14*
4 | Filtration coefficient, K_ m/day 6.3*
5 | Maximum filtration rate, U_ m/h 5.01
6  |Filter diameter, D m 0.146

* Average values for the field

Table 3 - Results of calculations for various drilling methods

Name D.m 5,m Q, m’/h
Rotary direct flush 0.190 0.022 42.
Shock rope 0.324%* 0.089 71.4
Rotary with backwash 0.800 0.327 176

* The last member of the series of diameters: 508, 426, 377, 324, mm with an average column
output of 50 m:

According to Table 3, the flow rate when drilling with backwash is 2.46 times
higher than with the percussion method and 4.12 times higher than with the
conventional rotary method; - the corresponding values for the thickness of the
gravel layer - 3.67 and 14.86 times.
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The method of drilling large-diameter wells with reverse flushing has become
widespread abroad - table. four.
Table 4 - Foreign drilling rigs for drilling wells with reverse penetration (Bashkatov, 1988b)

Index “Soltgitter”, Germany “Wirth”, Sandrill USA | Roma-nia
Germany

P-300 P-150 T-3 P-102 FA-12
Well depth up to., m 350 180 500 225 250
Its diameter, m 05-15] 045-1.2 1.0 1.52 0.45
power, kWt 41 41 88 29 44
Flow.c/b.pump 1/min * 4000 * 3800 4000
Rotor frequency, rpm 6-74 6-56 8, 16,32 16 -73 6—40
Copra height, m 13 15.5 18.5 8.2 11
Its carrying capacity, t 32 20 40 15 12.5
Diam. Dril. pipes, mm | 216 150 112.5 155 154
Installation weight, t 14 13.2 - - 16.6

* Airlift

Conclusion. Under the conditions of the Samskoye field, the rotary method of
drilling large-diameter wells with reverse flushing allows: reduce their required
number; improve the quality of produced water; drastically reduce the well
completion time; significantly lengthen the time of operation of wells; provide
high speed deepening; reduce the cost per cubic meter of produced water.

Thus, the advantages of the rotary backwash method over other drilling
methods can be considered proven. It will provide a sharp increase in the
utilization rate of local groundwater resources, which is the main problem of
local groundwater supply. The need for widespread implementation of this
method is obvious.

The present work, in the case of implementation of its results, can significantly
improve the current situation.
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