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I Clarivate
Analytics

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

Kaszaxcman Pecnyonuxacol ¥nmmoix eoinvim akademusicol «KP ¥£A Xabapnapei. ['eonoeus scone
MEXHUKAIBIK bLIBIMOAD CEePUsChly blIbIMU JCypHAIbiHbiY Web of Science-miy oicanananzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvli xabapiaiiovl.
Byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol scypHanowvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index osicone the Arts & Humanities
Citation Index-xe xabwvioay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawvliap MeH meKemenepze KOHmMeHm mepenoici MeH canacvih ycuvihaovl. KP
¥F'A Xabapnapwi. 'eonozus scone mexnuxanvly eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yuiik ey 03eKmi Jicane 6e0eNdi 2e0102Usl HCIHE MEXHUKATBIK
ELILIMOAp OOUbIHUA KOHMEHMKE A0a0blebIMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunwiii sicypran «zeecmuss HAH PK. Cepust eeonocuu u mexHuueckux
Hayk» 6vL1 npunam 0 undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpO8aHUU HAXOOUMCS 8 CMAaOUull paccmMompeHus
xomnanueu Clarivate Analytics ons danvueiueco npunsmus sicypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamenel, asmopos,
uzoamenei u yupescoenuu. Brmouenue Hzeecmus HAH PK. Cepus ceonoeuu u mexHuieckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nawty npugepiceHHocms K Haubonee
AKMYanbHOMY U GIUAMENbHOMY KOHMEHMY NO 2e0N02UU 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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© HammonansHas akagemus Hayk PecrryOnuku Kasaxcran, 2022
Anpec tunorpaduu: UIT «Apynay, . Anmarsl, yi1. Mypar6aesa, 75.

4




Editorial chief
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Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of
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SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32
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PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
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SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
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FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6
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KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
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PREREQUISITES FOR THE CONSTRUCTION OF A CLOSED SYSTEM OF
OPENING AND DEVELOPMENT OF GROUNDWATER DEPOSITS

Abstract. Population growth and economic development have dramatically increased
the demand for fresh water. The result of these trends is high rates of groundwater
depletion around the world.

The traditional practice of opening and developing groundwater with vertical wells
is morally obsolete, since the drilling is mainly on waste rocks with a small area of
opening aquifers by the value of their thickness. It is necessary to revise the methods of
opening and developing aquifers from the perspective of protecting the bowels of the
earth and the groundwater system, with a focus on increasing water recovery in
relation to the physical scope of drilling wells.

A closed system has been formed, structurally consisting of downward injection
and ascending water-lifting wells, connected by multi-level intermediate shafts drawn
along the strike of aquifers.

The system is based on the calculation of water intake from manifolds by the
ejection effect, implemented by pumping water through a downhole well and lifting an
increased volume of water through an upward well.

The geological and technical prerequisites for the construction of a closed system,
the sequence and scope of the work performed, measures to preserve the reservoir
properties of aquifers, requirements for the method of drilling wells and intermediate
wellbores without complications are outlined.

Developed and tested in practice - the layout for kickoff and the formation of
intermediate wellbores, a core set equipped with a multi-chamber downhole hydraulic
machine and a rock cutting tool with a hydrodynamic effect of rock destruction. The
characteristics and results of testing are given.

Key words: Drilling, well, closed system, layout, aquifers, wellbores, filterless.
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«Anmac FeUTBIME-eHTi3y opTanbirby JKILC, Anmarer, KazakcTas.
E-mail: nur_cm@mail.ru

JKEP ACTBI CYJIAPBIH BIJIBIPATY MEH UTEPY/IIH TYHUBIK ) KYHECIH
CAJIYABIH AJIFBIIHIAPTTAPBI

AnHoTanus. XalblK CaHBIHBIH 6Cyl MEH SKOHOMHKAIBIK JaMy TYIIbl CyFa JlereH
CYPaHBICTBI KYPT apTTHIPALL. BYJ1 TeHIeHIMsUTapAblH HOTHXKECT OYKiN oieM OOHBIHIIIA
JKep acThl CYJIAPbIHBIH CapKbUTYBIHBIH JKOFapbl KAPKBIHBI OOJIBIN TaObuIanbl. TiK YHFbI-
MaJIlapMeH JKep acThl CYJApbIH allly YKOHE UTepyAiH ASCTYPIl TIHKipHOECi MOpPaIbIbIK
TYPFBIZIAH €CKIPIeH, OMTKeHI OYPFbUIAYIbIH HETI3r KOJeMi OJIap/IbIH KabIHIBIFBIHBIH
MOHI1 OOMBIHIIIA AITBIIATHIH CYJIBI TOPU3OHTTAPIBIH IIAFBIH aylaHbl 0ap 00C KbIHBICTAp/A
XKy3ere achlpbuiaibl. bypreutay YHFRIMaTapbiHBIH (H3HKAJIBIK KOJIEeMIEpiHe KaThICThI
CYIBIH KaHTapbIMABUIBIFBIH apTTHIpyFa 0aca Hazap ayJapa OTBIPBII, JKep acThl CyJIapbl
KYHECIH KOpFay pU3Machl apKbUIbl CYJIBI TOPH30OHTTAPBI Allly )KOHE UTepy 9iCTEepiH
KalTa Kapay KaxeT.

KypbutbIMABIK jKaFbIHAH TOMEH Kapal aiJanaThlH )KoHE KOTEPUIETiH Cy KOTepTill
YHFBIMAQNApIaH TYPaThlH, CYJIbl TOPU3OHTTApABIH COFYbl OOHBIMEH TapTBUIFAH KOl
JICHTeiTI apaibIK IIaxTajapMeH OailaHbICKaH )Ka0bIK ) YHe KalbInTacThl. JKyiie yHFbIMa
apKBUIBI CYIBI aiilay >KOHE KeTepilly YHFBIMACHl apKbUIbl CYABIH YIIFaliFaH KeJEeMiH
KOTEpY apKbUIbI JKy3ere achIpbUIaThIH aFbIHIBI 3((heKTi OOMbIHIIA KOIJIEKTOpIapIaH
CYIBI aITy/Ibl €CeNTeyTe HeTi3AeNreH.

KaObIK Kylie KypbUIBICHIHBIH T€0JI0THSUIBIK-TEXHUKAIBIK aJIFBIIAPTTaphl, OPbIH/A-
JAThIH SKYMBICTApABIH PETTUINT MEH Ma3MYHBI, CyJbl TOPHU30HTTapAbIH KaOaTThIK
KACHETTEpiH CakTay Liapajapbl, YHFbIMalapAbl jKOHE apajiblK YHFbIMalapAbl KUbIH-
JIBIKCBI3 OYpFbUIAY 9JIiCi MEH KypajlapblHa KOMBUIATHIH TananTap kepcerinred. [Ipak-
THKaJIa 931pJICHTEH KOHE ChIHAIFaH — apaliblk YHFbIMa OKIMAHAAPbIH OYPFbIIAY JKOHE
KaJIBIITACTBIPY CXEMAChl, KOI KaMepallbl YHFBUIBIK THIPABINKAJIBIK MAITHHAMEH JKOHE
Tay KBIHBICTAPBIH OY3Y/IbIH THIPOIUHAMUKAIBIK dcepi 0ap Tay KBIHBICTAPBIH KECETiH
KypajMeH a0bIKTaJFaH KepH )KUHAFbL. TecTiIeyniH CUIaTTaManapbl MEH HOTHKENepi
KeJITipiIreH.

Tyiiin ce3nep: OypreuIay, YHFBIMA, TYHBIK KY€, MakeT, CyJIbl TOPH30HTTAp, IaxTa-
J1ap, Cy3ricis.
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NPEANOCBLIKH COOPYKEHUS 3AMKHYTOM CUCTEMBI BCKPBITHUSA
W OCBOEHWUSA 3AJIEXEHN IMOJI3EMHBIX BO/

AHHoTanusa. PocT HaceneHuss W SKOHOMHUYECKOE Pa3BUTHE PE3KO YBEIUYHINCH
noTPeOHOCTH B IIPECHOM Bojie. Pe3ynabsTaT 3THX TEHACHIIUH — BEICOKHAE TEMITBI HCTOIIIE-
HUS TIOI3€MHBIX BOJI TIO BCEMY MHDY.

TpanuimoHHas MpaKTUKa BCKPBITHS U OCBOEHUS MOA3EMHBIX BOJl BEPTHUKAIbHBIMH
CKBOXMHAMHU MOPAJIBHO YCTapela, IOCKOJIbKY OCHOBHOW 00BeM OypeHus ocy-
IIECTBIISAETCS MO MyCTHIM ITOPOJIaM IIPH HE3HAYUTENbHOM TUTOIIAAN BCKPBITHS BOJOHOC-
HBIX IIJJACTOB Ha BEJIMYMHY UX TONMIIMHBEL. HeoOxommum mepecMoTp METOAO0B BCKPBITHS
U OCBOEHHS BOJOHOCHBIX IIJIACTOB Yepe3 NMPU3MY OXpaHbl HEApP 3€MJIIM U CHUCTEMBI
MIOJ3EMHBIX BOJ], C OPHEHTHPOM Ha TOBBIIIEHHE U3BIEKAEMOCTH BOBI IO OTHOUICHUIO
K U3ndecKkuM oObeMaM OypeHUs] CKBaXKHH.

CdhopmupoBaHa 3aMKHYyTas CHCTEMa, CTPYKTYPHO COCTOSINAS W3 HUCXOJSIIE
HarHeTaTeIbHON M BOCXOAIIIE BOJOTIOIHEMHOM CKBaKHH, CBI3aHHBIX MHOTOYPOBHEBBIMHU
IIPOMEKYTOUHBIMU CTBOJIAMH, TIPOBEAEHHBIMH 10 TPOCTUPAHUIO BOJOHOCHBIX IJIACTOB.

Cucrema cTpouTCsl B pacdere 0TOOpa BOABI M3 KOJUIEKTOPOB 3(PdeKkToM KEKIuH,
peanu3yemMoi 3aKkaukoi BOJBI MO HHUCXONALIEH CKBaXHHE W MOABEMY YBEITHYEHHOTO
00beMa BOJIbI IO BOCXOSINEH CKBaKHHE.

YcTaHOBNIEHBI T€0JIOTHYECKHE U TEXHUYECKHUE IPETOChUTKA COOPYKEHHU 3aMKHY TOI
CUCTEMBI, TOCJIEI0BATENbHOCTh U COJIEpKaHWE BBITIOTHIEMBIX paboT, 0003HAYEHBI
MEpBI 10 COXPAHEHHIO KOJUIEKTOPCKHUX CBOMCTB BOJOHOCHBIX IUIACTOB, TpeOOBaHUS,
IpeabsBIseMble K CIOCO0y M CpEeAcTBaM IPOBOJKU CKBAKUH M TPOMEKYTOUHBIX
CTBOJIOB O€3 OCJIOKHEHUU.

Pa3zpaboTansl u onpoOoBaHBI Ha MPAaKTUKE — KOMIIOHOBKA JJISl 3ape3ku U (popMu-
pOBaHKE MPOMEKYTOUYHBIX CTBOJIOB, KOJIOHKOBBI HAOOp, OCHAIIEHHBI MHOTOKamep-
HOW 3a00iHOIN THUAPOMAIINHON M MOPOAOPA3pPYLIAIOIINM HWHCTPYMEHTOM C THIpPO-
JUHAMUYECKUM 3(PPEKTOM pa3pylieHHs TOPHBIX Mopo. [IpuBeeHbl XapaKTepUCTHKH
U PE3yNbTaThl OTPa0OTKH.

KuaroueBble cioBa: OypeHue, CKBaKMHA, 3aMKHYTasl CCTéMa, KOMIIOHOBKA, BOJO-
HOCHBIE TIACTHI, CTBOJIBI, OECIIBTPOBHIE.

Introduction. The construction of a closed system for opening and developing
deposits of water lenses can be successfully implemented if the initial geological and
technical prerequisites are established, which consists in the sequence of work performed
in order to obtain reliable, highly informative geological materials. The objects of study
are the terrain, the state of the mountain environment, the intervals of the location of
aquifers and water-resistant rocks, the occurrence elements and the direction of water
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movement, the calculated parameters: filtration coefficient, water conductivity, power,
presence or absence of pressure.

On this basis, the choice of the layout of the descending and ascending wells, their
designs, the place of kickoff and the routes for the passage of intermediate wellbores
along the strike of aquifers in the direction from the descending well to the ascending
one, design features and technological capabilities of the means of constructing wells
and shafts are determined.

The tasks to be solved are to ensure accident-free kickoff and waste of intermediate
wellbores from the downhole, maintaining the stability of their walls and maintaining
the natural porosity and permeability, and the possibility of their expansion. Of interest
are filterless intermediate wells, which are perfect in terms of opening aquifers, since
they work stably with high flow rates for a long time.

Due to an increase in well injectivity and a decrease in drilling through empty rocks
due to a reduction in the number of vertical wells, a closed system for penetrating and
developing groundwater deposits can become an effective means of subsoil conservation.

Tasks

Determining the initial geological and technical prerequisites for the construction of
a closed system for the opening and development of groundwater deposits;

Substantiation of the structural scheme of the construction of a closed system, the
choice of the design of wells and intermediate wellbores;

With regard to the state of the mountain environment, the development of facilities
for construction and technological modes of drilling wells, approbation in practice.

Research methods. In works (Kruzhilin, 2017:4), (Naomi, 2019:1605), (Viossanges,
2017:5), (Molle, 2018:13), (Guppy, 2018:1), (Velis, 2017:11), (Marc, 2019:6) a review
and analytical analysis of the conditions for the development of groundwater and
their optimization is presented. The methods used to assess groundwater depletion are
presented, the key causes and countermeasures are indicated. Ideas for the preservation
of the life support system of groundwater are proposed.

In the “water-roc” system, the capacitive properties of rocks are of the greatest
importance, by which they mean the ability of rocks to contain, retain and release
the water contained in them. Capacitance properties determine the total groundwater
reserves.

When studying the movement of groundwater, it is important to know the filtration
processes, which are expressed by the filtration coefficient, which depends on the
properties of the constituent elements of the “water-rock™ system.

The permeability coefficient is related to the filtration coefficient:

K = KyB(pq), (1)

where is the filtration coefficient; — coefficient of dynamic viscosity; —is the liquid
density, - is the free fall acceleration.

The rocks that make up aquifers, according to reservoir properties, are porous,
porous-fractured and fissured-vein type.
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The capacity of a fractured reservoir is a system of fractures, voids and caverns
connected to each other and to the well.

The opening of cracks sometimes reaches 100 mm or more. With an increase in the
depth of wells above 100-150 m, the fracturing of rocks decreases (Mendebaev, 2021
c:6). This circumstance must be taken into account when choosing the route for the
passage of intermediate shafts.

The main condition for the prudent development of groundwater deposits is the use
of methods for opening and developing aquifers, which ensure the preservation of their
porosity and permeability, contribute to their expansion in the bottomhole part of the
well (Gorelikov, 2019:3) (Petkina, 2018:1).

For the construction of a closed system of opening and development of groundwater,
pressure and high-pressure horizons that occur in various structural and geological
conditions are of the greatest interest: artesian and fissure-vein, limited by aquicludes
from above and below. This is explained by the fact that groundwater deposits with
non-pressure and pressure regimes differ in the boundary conditions of the surface of
horizons (layers). The difference lies in the fact that with the beginning of the operation
of the water intake in non-pressure conditions, the reservoir thickness decreases, while
during operation under pressure conditions, the reservoir thickness remains constant for
a long time (John Tracy, 2019:19).

The source of reliable geological information is columns of a structurally solid core
containing information about the properties of rocks that make up aquifers - fracturing,
porosity, moisture capacity, water permeability, water loss, strength, brittleness and
abrasiveness (Edigenov, 2017:10), (Eliseev, 2022:9).

This information is the starting material for the development of technical means for
constructing a closed system for opening aquifers, preserving the natural porosity and
permeability of rocks.

In addition, the aquifer must be in a stable state by the well being drilled, especially by
intermediate wellbores. When drilling wells for water, to fix their walls in unstable rocks,
solutions of bentonite clays are used, which leads to clogging of the pores and cracks of
the reservoir, reduces water yield by 10-20 times, since the clay particles trapped in the
pores and cracks of the formation swell and pinch, creating a waterproof screen.

The most common are polymeric aqueous solutions that have an inhibitory ability,
which is important when drilling unstable clayey rocks. Being adsorbed on clay particles,
the polymer prevents their hydration and transition into solution.

In this form, polymer solutions are effective in drilling wells in host rocks, but are
not acceptable in aquifers due to the possibility of contamination with toxic elements.

The best polymer base for drilling fluids are natural celluloses and starches, which
exhibit high performance properties, are easily degraded at the same time and thus retain
the natural permeability of reservoirs and do not pollute the environment.

Researchers in China have studied the chemical effects of oil-based drilling fluid
on shale through laboratory experiments. They found that compared with water-based
drilling fluid, oil-based drilling fluid has such advantages as good inhibition, high ability
to resist pollution, reusability (Dewei, 2021).
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The problems of improving the removal of drilled rock cuttings from the bottom
and strengthening the walls of wells in the process of deepening can be solved by
creating turbulence in the flow of drilling fluid (Khuzina, 2019:1). For this, rotating
turbulizers with polar ledges on the outer surface are developed, which form cavities
with the borehole expanding in the direction of rotation of the turbulizer. When drilling
wells, due to the shape of the outer surface, the diagram of the distribution of velocities
and pressures of the rotational-upward flow in the cavity, the turbulator under pressure
drives the cuttings into cracks and pores, strengthening the well wall.

The turbulizer, tested in practice, can be used when drilling wells with continuous
bottomholes in empty host rocks up to the roof of aquifers. At the same time, drilling
of intermediate boreholes must be carried out with core sampling, where the tasks
are solved - obtaining representative core samples for studying the aquifer, and the
formation of a minimum amount of sludge.

The tasks, as well as ensuring the safety of a given route and the stability of the walls
of intermediate wells, can be solved using the method of drilling without rotating the
drill string, and a core set with thin-walled rock cutting tools, aimed at obtaining a core
column of increased diameter, more resistant to destruction and erosion.

The creation of conditions for the manifestation of the internal resources of aquifers
should be understood as the formation of a pressure directed laminar flow in intermediate
wells, water withdrawal through the physical effect of ejection (Giorgio, 2019:6).

A significant way to improve the reservoir properties of aquifers is the construction
of filterless wells.

The efficiency of filterless hydrogeological wells is as follows:

- increase in specific debits;

- possibility of water intake from fine-grained and clayey sands;

- reduction in the number of exploration wells;

- lack of colmatation;

- increase in the service life of the well by 5-10 times compared to wells with a filter
column;

- ease of restoration of the water intake part of the well by pumping;

- reduction of the production cost of extracted water.

From the design features of filterless wells, it follows that they can only be built in
pressure aquifers.

A feature of a closed system for opening and developing groundwater deposits is that
the pumping of the working water flow into intermediate shafts is carried out by a flush
pump from the earth’s surface, thereby creating a pressure flow, which makes it possible
to construct filterless intermediate shafts in free-flowing aquifers.

When constructing a closed system, the following sequence of work is observed.
Drilling of a descending and then an ascending well, taking into account the direction
of water movement, is carried out using a universal drill head with a stepped matrix,
designed for drilling with a solid bottom and with coring. In the case of the latter, a
serial HQ core set with a diamond core diameter of 95.6 mm is integrated into the drill
head (Figure 1). According to the results of the study of core samples taken from the
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descending and ascending wells, the intervals of the location of the aquifer and water-
resistant horizons, the physical and mechanical properties of the rocks that make up the
geological section are determined. According to them, the intervals for landing the filter
column, the place of kickoff and the routes for the passage of filter-free intermediate
wells along the strike of aquifers, connecting descending and ascending wells are
established.

For the purpose of high-quality performance of work, the intervals of deposits of
aquifers and water-resistant horizons are additionally refined using borehole telemetry
SSV-01 with an accuracy of 10 mm.

Figure 2 shows the layout of the intermediate wellbore kickoff. Preliminarily, on
the walls of the filter column of pipes 1 along its generatrix at the calculated distances,
windows tapering to the periphery are cut, where the reciprocal-shaped liners are
hermetically fixed from an easily destructible material, for example, from a polymer
with a recess on the side of the axial line of the filter column 1. Then the filter column
of pipes 1 lowered into a downhole, placing liners in the area closer to the bottom of
the aquifers.

After that, inside the filter column 1, a deflector 3 with a guide cavity is placed
and held on weight at the level of the liner 2, a core set 4 with a rock cutting tool 5
is introduced into it on the pipe string. Further, by jointly turning the deflector 3 and
the rock cutting tool 5, the latter rest against the recess of the liner 2, the deflector
3 is fixed in a fixed position, the liner 2 is pierced by rotation and flushing fluid and
the intermediate shaft is drilled along the aquifer. Kick-off of filterless intermediate
shafts and their driving along the strike of aquifers is carried out from the bottom -
upwards, where the diverter additionally performs the function of a packer, excluding
the possibility of communication between aquifers, the formation of excess pressure in
the downstream intermediate shaft, which, by expansion, protects the walls of the shaft
from collapse.

After driving an ascending well at a calculated distance, and casing it with a filter
column oriented to the direction of water movement, the intermediate wells are drilled
from the descending well to the stop in the ascending well. Figure 3 shows a diagram
of the construction and equipment of a closed system in relation to the Tolagay field
(Aktobe region), where 1 is aquifers, 2 is an aquifer.

The principle of action. When the valve 6 is opened and the pump 4 is turned on,
the working water from the tank 3 through the pipeline through the flow meter 5 enters
the internal cavity of the filter column 7, where the flow is divided, partly through the
intermediate shaft 9 along the upper aquifer 1, the other part through the intermediate
shaft 10 the lower aquifer separated by water-resistant horizons 2, entraining by means
of ejection of the mass of water from them enters the ascending well 11, where they
merge with an increase in speed and pressure. Rising along the ascending pipe 12, the
total flow flows into the tank 3 through the flow meter 13. The difference in water
consumption according to the readings of the flow meters 5 and 13, through the pipe 14
is sent to consumers.
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Figure 1. Universal drill head: a - with core sampling; b - with solid bottom hole drilling

Figure 3. Scheme of a closed system for the opening and development of groundwater deposits
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Thus, the volumes of water loss from aquifers and the efficiency indicator of a closed
system are determined.

The success of the construction of a closed system for the opening and development
of groundwater deposits is due to the design features and technological capabilities of
the well drilling technology used. For drilling filterless intermediate boreholes with
coring without rotation of the drill string, a core set was developed equipped with a
power drive in the form of a multi-chamber downhole hydraulic machine, including a
rotor 1, on which a stator 2 is installed with the possibility of rotation. On the rotor 1,
inclined holes 3 and 4 are made, oriented to the bottom working chambers, respectively,
5 and 6 of the stator 2, in the direction of rotation of the stator.

The stator 2 is connected through the expander 7 to the body of the diamond crown 8
with a thin-walled matrix 9, longitudinal holes 10. In this case, the stator 2 has peripheral
holes 11 linearly directed to the holes 10. The rotor 1 is connected to the drill string (not
shown) from above, to the core pipe 12 with the core extractor 13 from below, and is
centered by the bearing assembly 14 in the stator 2 (Fig. 4). Table 1 below shows the
comparative technical and energy characteristics of serial downhole hydraulic motors
and a multi-chamber downhole hydraulic machine.

In such a combination of the constituent elements of the core set, by the imple-
mentation of the effect of hydrodynamic destruction of rocks by a directed flow of
working fluid, the formed core and the walls of intermediate shafts are reliably isolated
from erosion and destruction (Patent, 2018), (Mendebaev, 2019 a:3), (Mendebaev, 2019
b:7), (Mendebaev, 2021 d:5).

Table 1
Reference characteristics of serial downhole hydraulic motors and the results of laboratory studies of a
multi-chamber downhole hydraulic machine

Technical Energy

Type of machine SFator C.hangeable Length, | Wei- Wgrking Moment | Power,
diameter, |bits diameters | mm ght, kg | fluid flow, |of force, | MPa
mm I/min Nem

1. Multi-chamber rotary 3500-

type downhole hydraulic | 196 215,9-374,0 |560 48 200-300 4300 3,5-4,5

machine with experiment

2. Screw downhole 6250- |1021- 4450-

motors : DRU195S 195 2159-269.9 1g750 | 1403 |10 ga00 | 070

3.Turbo-drills

TS5B 195 215,9-250,0 |14035 |2425 1500-1680 | 1000- 5,0

1300
TS5B 240 285,8-660,4 | 15030 |3730 2280-2400 |2300- 5,0
2600

Technical Energy

Type of machine SFator C.han.geable Length, | Weight, W(?rking Moment | Power,
diameter, |bits diameters | mm kg fluid flow, | of force, | MPa
mm I/min Nem

1. Multi-chamber rotary 3500-

type downhole hydraulic | 196 215,9-374,0 | 560 48 200-300 4300 3,5-4,5

machine with experiment
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2. Screw downhole 6250- 1021- 4450-

motors : DRU195S 195 2159-269.9 | g750 1403 | 1000 8400 3,0-7,0

3. Turbo-drills

TS5B 195 215,9-250,0 | 14035 |2425 |1500-1680 |1000- |5,0
1300

TS5B 240 285,8-660,4 | 15030 |3730 |2280-2400 [2300- |5,0
2600

Results and discussion. The development of a prototype core set equipped with
a multi-chamber downhole hydraulic machine with a stator diameter of 196 mm, an
impregnated diamond crown with a diameter of 215.6 mm was carried out in fractured
sandstones, gravel stones and jasper-like rocks. Category of rocks according to drilling
capacity is 9-10. Well inclination angles 750C. Drilling intervals - 150-300 meters.

€Ll

]H“f?i“”l HIO]

Figure 4. Core set for drilling wells

The basis of comparison is the performance of drilling wells with a rotating drill
string with a serial core barrel HQ in comparable geological and technical conditions.
Comparative results are listed in Table 2.

Table 2
The results of testing a prototype core set
Core retriev- | Drilling | Dril- | Core | Specific Mecha- | Energy | Drilling modes
ing barrel diameter, | led, |dia- lump size |nical costs Water | Axial Rotation
mm m meter, | of the core, |speed, |[kW/h |flow, I/ |load, frequency,
mm | pcs/LM m/h min given rpm
1.HQ 95,6 80 63 5-7 2,8-34 | 1,6-2,2 | 40-60 | 80-1000 | 400-500
2. Prototype
of core 215,9 53 172 | 2-3 3,0-3,7 | 0,7-0,9 | 210- | 1200- 200-250
retrieving 230 1400
barrel
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Thus, it provides a solution to the main problem of constructing a closed system of
wells, namely: in relation to the standard size of drilling hydrogeological wells, obtaining
a solid core column of increased diameter, reducing energy costs and roughness of
the well walls. Video recordings of borehole telemetry SSV-01 have established that
when the outer surface of the diamond bit matrix is saturated with small diamonds, the
borehole walls are polished to a smooth state, excluding possible zones of delay and
turbulence of the flow, creating conditions for a laminar mode of water movement, less
energy-consuming than turbulent.

Another advantage of using a thin-walled matrix diamond bit is the small amount of
cuttings carried by the upward flow along the smooth surfaces of the well walls without
delay and the possibility of getting into pores and cracks, which makes it possible
to preserve the reservoir properties of aquifers. Practice has confirmed that a core of
increased diameter with a lower specific lumpiness is more resistant to destruction
and erosion, is a highly informative geological material for studying the state of the
mountain environment, and for making informed decisions on the construction of a
closed system for opening and developing groundwater deposits.

The arrangement of kickoff of intermediate wellbores is used when drilling
multilateral wells, often when eliminating accidents in hydrogeological wells, and is
reliable in operation. From the scope of the work, it follows that the main conditions for
the success of the construction of a closed system, the presence of a connection between
geological and technical prerequisites, the choice of method and means of drilling wells
and shafts with minimal impact on the mountain environment, conducting intermediate
shafts in the contour of aquifers, ensuring a laminar regime of water movement in them.

When laying downward and ascending wells inclined in the opposite direction, the
elements of occurrence of aquifers and the direction of water movement in them are
taken into account. According to preliminary calculations based on the operation of
hydrogeological wells, a closed system in terms of volume of water loss can replace 4-5
vertical wells drilled using traditional technology. The introduction of a closed system
for the opening and development of groundwater deposits in the field of hydrogeology
can make a significant contribution to solving the problems of subsoil conservation and
water security, and provide an economic effect due to:

- savings in drilling footage and tubular products, energy and labor costs while
reducing the labor intensity of work;

- reduction of technogenic loads on the soil, reduction of ground infrastructure;

- reduction of terms of development of groundwater deposits, reduction of production
costs during the operation of wells.

Conclusion.

Initial geological prerequisites for the construction of a closed system for opening
and developing groundwater deposits - capacitive properties of rocks, intervals for the
location of aquifers and water-resistant horizons, occurrence elements and direction of
water movement, conditions of the mountain environment, design parameters: filtration
coefficient, water conductivity, power. On the basis of geological, technical prerequisites
were determined - methods, means of opening and development of aquifers, which
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ensure the preservation of the stability of the walls of aquifers, natural porosity and
reservoir properties.

Structurally, the closed system consists of a descending and ascending well, inclined
in the opposite direction and connected by multi-level intermediate shafts, drawn along
the strike of aquifers. The descending and ascending wells to the roof of the upper
water-resistant horizon are cased with a conductor, then the wells will be passed under
the filter column with a reference to the intersected aquifers to the roof of the lower
water-resistant horizon.Along the strike of aquifers, there are filterless intermediate
wells connecting downstream and upstream wells. Ground infrastructure of the system
is tank, pump, pipeline, flow meters, valve, riser pipe.

A layout design was developed for kickoff intermediate wells extending from a
descending well, a core set containing a diamond bit with a thin-walled matrix and
a hydrodynamic effect of rock destruction, an outer pipe, a core receiver and a multi-
chamber downhole hydraulic machine, the rotating stator of which is attached to the
outer pipe, the rotor to the core receiver.
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