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BYPEHWNE

K. >X¥BAHOB ATbIHOAFbI AKTOBE ©HIPJIK YHUBEPCUTETI,
KasakctaH Pecnybnukackl, 030000, Aktebe k., 8.Mongarynosa K., 34 k.

MyHal xeHe ea3 eHOipy canacbiHOarbl eH e3ekmi MacenenepdiH 6ipi — yHrbiManapObi 6yprbi-
nay muimoinieiH apmmaipy. by )xymbic kenbey xeHe kendeHeH yYHFbiManapObl byprbinay adicmepiH
XKemindipy »xoHe onapdbiH muimdiniaiH apmmbipydbiH MaHbI30bl acriekminepiH 3epmmedoi. Kenbey
JKOHe KendeHeH yHrbiManap Kypoeri eeonoausinbiK Xardalnapda, coHOal-aK MyHal MeH 2a3 pe-
cypcmapbiH muimdi uzepyde epekwe maHbidra ue. Ocbl 80icmepdi KondaHy apKbisibl MeK MyHaul
MeH ea30bl any Kernemi eMec, COHbIMEH Kamap KopwaraH opmara acep0i as3alimy, 3KOHOMUKarlbIK
WibiFbIHOapPOb! KbicKapmy XeHe eHOIpy yakbimbiH muimMOi natidanaHy MyMkiHOi2i apmadkbil.

XKymbicma kenbey xoHe kendeHeH yHfbiManapObl byprbinay muimoiniaiH apmmabipy Makca-
mbiHOa KondaHblambiH 3aMaHayu mexHoo2usinap MeH adicmep, COHbIH iWiHOe XaHa Mamepuari-
dap meH byprbinay xab0bikmapbi, cCoHOal-aK YyugpribiKk mexHomo2usiiap MeH asmomammanobipy
Xyuenepi kapacmbipbinadbl. COHbIMEH Kamap, yHfbiManapOobl Oypreinay ke3iHOe ke3decemiH 2e-
onoeusnbIK KUbIHObIKMap MeH onapOobiH weuwly xondapsl, coHOau-aK byprbinay npoueciH oHmad-
naHObIpyra barbimmarisaH UHXeHepsik adicmep mandaHaobl.

TYWIH CO3LEP: kenbey yHrbiManap, kendeHeH yHrbiManap, byproinay, 6yproinay xabobiKkma-
Pbl,Lapowkarnsi Kawayrnap, byprbinay 6araHacsl.
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AKTHOBUHCKU PEMVIOHATbHBIA YHUBEPCUTET UM. K)KYBAHOBA,
Pecnybnvka KasaxctaH, 030000, r. Aktobe, yn. A.Monaarynosa, 34

OdHum u3 Haubonee akmyarbHbIX 80rpPocos 8 obracmu 006bIYU HeghMU U 2a3a s16/19emcs
rosbiWweHue aghchekmusHocmu bypeHusi ckeaxxuH. B daHHoU pabome uccredyromcs saxkHeldwue
acriekmal cogepuieHcmaosaHusi Memo0o8 bypeHUsT HaKIOHHbIX U 20pU30HMaribHbIX CK8aXUH U
rnosbIWeHUs1 Ux achgpekmusHocmu. HakmoHHbIe u 20pU30HMarbHbIe CK8aXXUHbI UMerom ocoboe
3Ha4YeHUEe 8 CIIOXKHbIX 2e0/102UHECKUX YCrI08USIX, @ Makxe 8 3¢hgheKmu8HOM 0C80EHUU HEGDMSTHBIX
u 2a308bix pecypcos. C moMouwbro amux Memodos ysenu4ueaemcsi He mosbKo 06bem 006bIHU
Heghmu u 2a3a, HO U 803MOXHOCMb CHUXEHUS 8030elicmausi Ha OKpy»Katouyto cpedy, COKpauw,eHust
SKOHOMUYeCKUX 3ampam u 6oree 3¢hghekmusHoO20 UCO0b308aHUs 8peMeHU 006bIYU.

B pabome paccmampugaromcs CO8peMeHHbIe MexHomo2uu U Memoosl, MpUMeHseMble C ye-
Tbt0 M08bIWEHUST 3¢hghekmusHOCMU BypeHUsT HaKITOHHbIX U 20pU30HMarlbHbIX CK8AXXUH, 8KITHYast
Ho8ble Mamepuarbl U 6yposoe obopydosaHue, a makxe yugposbie mexHonoa2uu U cucmemsl
asmomamu3sayuu. Kpome moeo, aHanusupyomcs eeosio2udeckue mpyoHocmu, 803HUKarwue
rpu BypeHuUU CKBaXUH, U Mymu UX PEWEeHUS, 8 MakKXe UHXEHEPHbIe MeEMOObI, HarpaesieHHbIe Ha
onmumu3ayuro rpouyecca bypeHus.

KITIOYEBBIE CJIOBA: HaK/OHHbIE CK8aXUHbI, 20pU30HMarlbHbIE CK8aXUHbI, bypeHue,bypo-
80e 0bopydosaHue, wapouwkogbie dosioma, byposasi KONIOHHa.
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One of the most pressing issues in the field of oil and gas production is improving the efficiency
of drilling wells. This paper examines the most important aspects of improving the methods of drilling
inclined and horizontal wells and increasing their efficiency. Inclined and horizontal wells are of
particular importance in difficult geological conditions, as well as in the effective development of oil
and gas resources. These methods increase not only the volume of oil and gas production, but also
the possibility of reducing environmental impact, reducing economic costs and using production time
more efficiently.

The paper examines modern technologies and methods used to improve the efficiency of
drilling inclined and horizontal wells, including new materials and drilling equipment, as well as digital
technologies and automation systems. In addition, the geological difficulties encountered during well
drilling and their solutions are analyzed, as well as engineering methods aimed at optimizing the
drilling process.

KEY WORDS: inclined wells, horizontal wells, drilling,drilling equipment, roller bits, drilling column.

JCHEH YHFBIMaJIap/bl OYpFhIIay TEXHOIOTHSIIAphl MaHBI3AbI POl aTKapaasl. by

saicTep eHIMAUTIKTI apTTHIPY, KOpJaapasl THIM/I Maiaanany )KoHe IKOHOMHUKa-
JIBIK IIBIFBIHIAP/IBI A3aHTY YIIIIH KEHIHSH KOJITAHBUIA bl OCipece KYp/Ieiii I'e0JOTUsUTbIK
JKaFaiiap MeH YHFbIMa OpPHBIHAH allbIC KaTKaH pecypcTapibl urepy Kes3inue kenoey
KOHE KeJIIeHeH Oyprbulay TEXHOJIOTHAIApbl €pEeKIlIe MaHbI3Fa He.

Kenbey yrrpiManap xep OeTiHe HeMece apHalibl KYPhUFbLIapra OaFbITTalFaH Oy preLUIay
oIicTepiH KOJIIaHa OTBIPBII, BEPTHKAJIbABI YHFBIMaIapAbIH MIEKTEYITi THIMIUIITH apTThIpyFa
MYMKIHJIK Oepeni. Al KeneHeH YHFbIMaap skep acThIHAAFbI YIIKSH aylaHAap/Abl KAMTHTBIH
OyprbLIay 91ici OOJIBIN TaObLIa Ibl, MYH/Ia YHFBIMAHbIH Y3bIHA OOMbI OaFbITTaNIFaH Kadar-
Tapzp! OipikTipyre MyMKiHIIK Oepemi. by onmicrep Tek kKaHa MyHal MeH ra3 eHIipiciH apT-
TBIpyFa FaHa eMec, COHBIMEH KaTap KOpIIaFraH OpTara 9CepiH a3aiTyFa Jia CeNTiriH THTi3e/i.

Martepuaygap MeH 3epTTey dicTepi. YHFbIManap/ sl OYpreuIay THIMILUTITIH apT-
THIPY — OyJ1 OYTiHI KYHI KONTETeH YHEPTeTHKAIBIK KOMIIAaHUSIIApAbIH 0acTbl MaKCaThI-
Ha aiiHanel. Ockl opaiiia, Oyprbulay MPOLECIHIH 9pPTYPIIi Ke3EHACPIH KETIIAIpy, XKaHa
Marepualaap MeH TeXHOJIOTHsIap bl €HI'13Y, COHIali-aK aBTOMATTaH Iy MEH IH(PIIBIK
KYHenep/i KoIaHy apKbUTbl OCBI IPOIECTEPIH OapbIHIIIA THIMAUIITIH apTTHIPY MYM-
KiHJIKTepl KeHiHeH 3epTrenyze. Kasipri FUIbIME-3epTTeY JKYMBICTAPhl MEH TEXHHUKAIIBIK
YKaHAIIBIKTAP OChI OAFBITTA KONTETSH JKETICTIKTepre KO KeTKi3im keneni. Kennener Oyproi-
naynbiH ayKbiMasl ecyi, 2010 xbutrst 10,8% - nan 2018 KbUIFsl 6apiIbIK ONIEpaIHsITBIK
OyproeutaynbiH 46,4% - Ha netiin, an 2030 xbutra Kapait 74% JeHreiiHe )KeTyl MyMKiH

ipicme. Kazipri 3amManfpl MyHail JkoHe ra3 OHIIpy cajachlH/Ia KeJoey KoHe KO-
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[1], myHa#i cepBUCI HAPBIFBIHBIH KOJIEMAIK JKOHE KYPBUIBIMABIK CUIIaTTamMalapblHa ai-
TapibIikTail acep ereni. 2018 Kbkl KeJIeHeH OyprbUIayia YHFbIMaHbIH ocyi +19% (13,4
MJIH M-T€ JIeliH) KypaJbl, ai Tik Oyprbutayna yareiMa 13% - ra temenzaeni [2].
CrarucTuka [2] kepceTkenaeit, Oyproriay THIMIUTITIHIH 26,6 T/M (2014 xb11) 20,1 /M
(2018 b1 AeiiiH alfTapIbIKTal TOMEHACY1 OaiiKama sl skoHe OYIT Tepic ypJIic xKanracy-
na. ¥YHrbpIMasapel Oyprbuiay THIMIUTITIHIH TOMEHIEYiHe Aipisl 9cep eTei, OHbIH HeTi3ri
ce0eOi-yHFpIMagarbl KallayIblH SKCLEHTPHUKAJbIK ailHaIybl. [3] YHFbIMaHBIH YHFBIMaMEH
yHIeCIMIUIITIHIH OY3bUTYBl HOTHXKECIH/IE KalllayAblH THIMJIUIIrT OipHEIIe ece TOMEH-
Jieyl MYMKIH eKeHiri Oenrini. Byrinri Tapaa KamayablH eH KOl TapajFaH Typiepi-yu
OYpPBIIITHI Karray, OyraH Kecy TypiHzeri kamay — PDC xone rayhap tactap >xataasl [4].
AWHaIMaIkl YHFRIMaapibl Oypreiiay KeOiHece aifHary MOMEHTIHIH aybITKybIMEH
KYpeai, OyJ1 albIK YHFPIMaHbBIH OKITaHBIH/IA KOFaphl YiIKeTicKke OaillaHbICThI KallayablH
KeNTelyiHe, CofaH KeiiH OHbIH OY3bUTYbIHA JKOHE KallayIblH OOKaM/bl alHaIbIMIaphI-
HBIH €/I0y1p ecyiHe OayIaHbICThI (TasKIIa-ClIUI acep). bys1 MaceneHiH caimapsl Oypreuiay
KYOBIpIIapbl OaraHbIHBIH Uiy KeOSCIH KABINTACTHIPY JKOHE aBapUSUTBUIBLIKTBIH KYPT OCyi
VIIiH OypFeIIay OaraHBIHBIH TYOIHIH OpHAIACYBIHBIH Kalllay KECKIIITEePiHiH 3aKbIMIaHYbI,
KOJIJIEHEeH JKOHE OCBTIK TepOericTepi OOMbIT TaObLIa b
Kamay rep6enicrepinin naiina 6omysina 6ainansictsl KHBK TypaKkTbUIBIFbIHBIH
JKOFaJybl OYPFbUIayAbIH MEXaHUKAIIBIK JKbIJIIaMABIFBI MEH YHFBIMAHBIH KYPT TOMEH/IE-
yiHe okeneni. bysr ackbIHynap eHIIPICTIK eMeC YaKbITThIH OCyiHe oKeleai. OHAipicTiK
eMeC yaKbIT MEPJIrepiIiK KoCIIOphIHAap KbI3METIHIH PEHTA0CbAUIINH TOMCHACTYIIH
HerTi3T1 k631 60msi Tabbmanasl. ¥ KK TYpaKTBUTBIFBIH JKOFAITYIBIH HETI3T1 ceOenTepin
KapacThIpy KaxkeT. ¥ HFbIMajapsl OYpFbUIAay THIMALUTITIHE 9cep eTEeTiH Heri3ri gakTop-
JapablH Oipi-Kamay MEH OypFbUIayIbIH TEXHOJOTHSJIBIK apaMeTpiiepiH TyPBIC TaHAAY.
[[apukTi KamayapAblH TaHBIMAJIBUIBIFBIHBIH TOMEHIEY1 OJapAblH CEHIMIUTITIHIH
TOMEH/IIriHe OailIaHbICTBI: MOMBIHTIPEKTED KHi icTeH mbIFanbl, an PDC kamaymnapsr
YHFBIMAJIAPJIBIH Y3aFbIPAK yUacKeJIepiH OyprbuIayFa MyMKIHJIIK Oepeni. lonTsl Kaiay-
MeH Oypreitay 2000 sxore 500 MeTpre skeTyi MyMKiH, OYJ1 OYpFbIIAY JKBUTIaMIBIFBIHA
tepic acep ereni. Cypemme 1 nquametpi 215,9 xone 244,5 MM 00JaThIH QpPTYPIIi MAPUKTI
KalllayJapMeH YHFBIMaHbI TaJay.

—e—CBLU Ne 16
—=—CBLU Ne 17
—=—CBLL Ne 18
—><—CBLW Ne 19
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Cypem 1 — ¥HfbiManapabl LWapoLuKanbl kalaynapmeH Tecyai Tanaay [5]
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[apomkasl KamayJapMeH YHFbIMaHBIH YCBIHBIIFAH TaJIaybIHAH KalllayFa YIKeH
KYKTemelep cebeOiHeH )KbUDKBIMABI AJIeMEHTTepiH (Iapomkaiap, HaHrTap, MOu-
BIHTIPEKTEP) KayiICi3[IK KOPBIHBIH apTybl Oaiikanaabl. byn ackpiHynap keHxapia OoarhiH
IIpLT yAeyaepi ecKepiIMeTeHAIKTEH OPBIH aTybl MYMKIH: OJIIIeY Kypalnapsl 2-cypemme
KOpCeTUIreH1el KeHKapra jKaKbIH kep OeTiHgeri epkin Kyjayasl (G) xenenaery yimiH
kanuopieHeni, G aybl3 KybIChIH/IA abIHFaH MOHHEH OipHelle ece KOoFapbl O0Iybl MYMKiH.

43 Sheck Warnings

Cypem 2 — Kenxapparbl gipinai xegenaety Typans! gepekrep (G GipnikrepiHae)

G (30-45 G) OipHelre peT yJIFalOblHAa OalIaHBICTBI, OYPaH/IAJIbI KEHKAP KO3Fall-
Tl (VDD) Hemece aitHanmmaibl 6ackapbuiaThid xkyiieci (RUS) 6ap yHFpIManap st
OYpFBUTAYABIH TYPAKTHI )KYMBICHI YIITiH 3-5 G JKETKITIKTi) TYPaKTBIIBIFBIH KOFAITAIbI
YKOHE JTUHAMUKAIBIK TypaKkchl3 Oomasbl. BK-nmarer Oyitipiik sxoHe OChTiK TepoermicTep
YHFBIMaHbI OypFbUIay/IbIH OapiIbIK apasibIKTapblHAa 00JIa/Ibl JKOHE KYHCHIH TYPaKTbUIBIFbI
MEH KaTThUIBIFbIHBIH )KOFaTybIHA BIKIANT eTHelal, Oipak TepOestic aMIUINTyaChIHBIH YJIFa-
tobiMeH, KHBK-re sxorapbl skyKTeMenepiiy ocepiHeH dKoFapbl SHEPTeTUKANBIK AIpisl maii-
na 6onazet [6], 6yn KHBK kommoneHTTepiHe, ocipece TeleMeTpHsUIBIK Kyiere KOUKbIH
ocep eryi mymkia. BC xone BNBC koMIoOHEHTTEpiHIH IUIACTHKAIBIK Ae()OopMaIisIChI
TipiniH acepiMeH Tikenei OaitmanpicTh [7]. Kemxkapnarer Tepoemnicrep Herizinen BC
TYPaKThUIBIFBIHBIH KOFaTybl HOTH)KECIHE Taiiia 00IaThlH pe30oHaHCTaH [8] TybIHaalab.

JKekeneren xarmainapapl 3epaeneyaid KuHaKTanran Taxipuoeci nerizinge KHBK-
Fa TepOeicTepAiH AeCTPYKTHBTI 9CEPiH erKel-TerKeiIi KapacThIpFaH JKoH.

CypeTTe KepCeTUIreH KarFai/pl KapacThipbiHbi3. 3 cyperte Mitchell 's R. F., Miska'
S S. xone Aadney ' s B. S. Jlanmansik ceiHaKTap KOpCETKEH IEH, KO XKaFaiina maiaa 6oma-
TBIH TepOeicTep/Ii a3aiiTy MaKcaThIH/Ia KYPBUIBIMIBIK TYP/IE ©3TePTiITeH Kallaybl OCBTIK
TepOemicTepii a3 KOpCeTil KaHa KoWMal, COHBIMEH 0ipre YHFhIMaHbIH KbIIIaM/IbIFbIHA
KapaMacTaH alTapibIKTail dKOFaphl KbUIIAMIBIKTEI KepceTTi Moaudukanusmandaran D
KalllayblHa KaparaHa MEHIIIKTI SHEPTHACH a3, OyJI peTTe TepoOericTep Ke3 KeJreH Typ-
JIeT1 KaiayaapblH TO3ybIHBIH MaHbI3Ibl (haKTOpIapbIHbIH Oipi peTiHae OenriaeHmi [9].

CyperTe KepceTireH KarayaslH MeXaHuKaIbIK MeHIIiKTi sHeprusicel (MUE). 3 (a),
Karay JpuUTIiH MUHAMAJIIB 9CEPIMEH TYPaKThI PEXIMIIE )KYMBIC iCTETeH JKaFjalia OHBIH
OHIMJIUIITIH Oaraiay YIIiH napameTp peTiHie nainanansuiagsl. Erep xamay Oyiipiik tep-
OemicTepIiH ScepiHeH HKCUEHTPHUKAIIBIK TYPAE alHaNICa, OH/a Kalllay/IblH OHIMIUIIrH Oaranay
yuwin MUE naiinanany ceHimci3 )KoHe HOTHKeIep KETKUTIKTI ceHiM/Ii 00IMaybl MYMKiH.

26 HE®Tb U TA3 &5 2024 6 (144)



BYPEHWNE
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Cypem 3 — C xoHe D kawaynapbIHAaFbl XXyKTemMe MeH aiiHany XuiniriHeH MeHLWiKTi aHeprusa mMeH
YHFBIMaHbIH XbIAAMABIFbIH CanbICTbIPY

YHFBIMaHBIH KaObIpFayiapelHa YHKeTTic, OYpFhIIay epiTiHAICIHIH Maiiiay KaOiTeTiHiH
HaIIapIIBIFbI, OPHAJIACY KATTBUIBIFRIHBIH XKeTKimikcizairi ne KHBK akcreHTpukansik ai-
HaJTyJapbIHBIH Taiia 00TybIHA BIKIIAN eTeTiHiH aTan oTkeH koH [10]. Terrepimci3 opHa-
JacyAbIH y3aK )KYMBIC 1CTeYl THAPABIMKAIBIK KO3FAITKBIIITAPIBIH KOHE OacKa KeHKap
JKaOIBIKTapBIHBIH Oy3buTybIHA oKeneni [11]. dipin kyiiHeH TypakThl (TCHASCTIPIJTEH)
OyprblIay PEKUMIHE IIBIFY YIITH aifHATY/bl TOJBIFBIMEH TOKTATBII, KYPaJIbl KEHKap-
JTaH JKOFaphl KOTePy KepeK. OUTIece, Oacka aifMakKa KbUIIaM JKoHe OaKbUTaHOANTHIH
aybpIcy HeMece apaiac TepOenMeni KO3FalbICThIH Naiia 001ybl MYMKiH (OCBTiK-aiiHa-
MaJTbI-OyHipIiK).

1-xecmede Oyprblay OaraHACBIHBIHIAFEI TEPOENiCTepAiH maiiaa 60y Ke3i 00k
TaOBUIATHIH TEXHUKAJIBIK JKaFaiap KenTipiireH.

1 kecme — BypFbinay 6araHacbIHbIH acep eTy MexaHusmaepi [12]

®usunKanbiKk MmexaHusmaep Anrauikp! Scep EKiHwWinik acep erynep
etynep
OpHanacypafbl Macca TeHrepimcisairi Bynipnik gipin Apanac Tepbenic
OpHanacyablH Ku1catobl bywnipnik gipin OcbTiK gipin
Y 6ypbIWThl KalaymeH 6yprbinay OcbTiK gipin AliHanmanbl-6ynipnik Tepbenicrep
Bypfbinay 6aFaHbIHbIH XKOFanybl Apanac Tepbenic -
AnHanmanbl aybITKy / anHany ok Bbynipnik gipin OcbTik-ariHanmanbl Tepbenictep

KHBK-HiH yHFbIMaHBIH KaObIpranapbiHa TepOeltici ;koHe oJlaH KeHiHI1 COKKbLIAphI
OHBIH Kypamiac OeIiKTepiHe 3aKbIM KeNTipyi, Oyprbiiay OarbIThIHBIH )KOHE YHFBIMA YHFbBI-
MAacChIH OHJICY CallaChIHBIH HalllapyiaybiHa oKenyl MyMKiH [13]. Bb kenneHeH Ko3rabl-
ChIHBIH KayinTimiri MerHana: KHBK aybIpiasik opTambsiFel YHFEIMAHBIH OCIHEH ayBITKBIFAH
xarmaiaa, UBT cexnmsceiaa aifHamy Ke3iH/e NeHTpUQyTaIblK Ky maiina 0omassl, Oy
OaraHHBIH OypaiybiHa okeneni [14].

HoTukesnep MeH Tajakpliayaap. ¥ HFbIMaHbIH KEHXAaPbIHAAFI AIPUII 6JIIIey aFarl
pet myHait eHepkaciOinae 1990 sxpuiap/biH 0aChIH/IA SHTI3UIL )KOHE COHFbI KbLIIAPhI
OYKiJ osileMie OypFbUIay THIMILTITIH apTTHIPY KOHE Naiiaiany IbIFbIHIAPBIH a3alTy
VIIIiH 6Te€ MaHBI3IBI 00JIIbI. BYTIHTI KYHI TipUIai emey KypaagapblH naiigaiany cTaH-
JAPTTHI IPOIIEAypaFa aifHaIIBI JKOHE KOIITeTreH oreparopiapaa oypreutay kesinae (LWD)
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MWD xoHe kapoTakOeH Oipre >KyMbIC iICTEHTIH KipiKTipiJITeH Aipis AaT4uKTepi 6ap.
HakTbl yakbITTaFbl IepeKTEp OlepaTopra YHFbIMAIarbl TEpOCITiCTEP IiH ChIHU JCHIEHIH
OakplIayFra sxoHe Oyprbliay mapaMeTpiiepin 0ackapyra MyMKIHJIIK Oeperii.

"HakTbl yaKkbIT" YFBIMBI TOJBIFBIMEH IYPHIC eMec, OUTKEeHI OYTIiHT1 KYHI TeIeMEeTPHs
Onore! Kamayaad 14-20 M KamIbIKTHIKTa OpHAJIACKaH, OCBIFaH OaiIaHBICTHI IEPEKTeP/Ii
carara Oepyse kigipic 6ap. Kemkapaan aknmaparThlH KEUITyl HOTHXKECIH/IE, Kalllay/(bIH
KAaTThI, THIFbI3 XKBIHBICTAP/IaH UUITIII )KbIHBICTAPFa aybICYbl OPBIH aJIFaH JKarnaiia, Kamma-
YIIBIH 3KCIIEHTPUKAJIBIK KO3FaJIbIChI OacTanassl, OyJ1 TepOenicTepi, KypasiblH KaTatoblH
TYIBIPAJIBI JKOHE OYPBIH AN ThIUTFAH A YHFBIMAHBIH KbUTIaM/IBIFIHBIH TOMEH/JICY1HE OKe-
JIe i JKOHE oItepaTop KOMaHIackl JKaFaaii bl )KeHY VIITiH OCBTIK KYKTEMEHI KOFapbLiaTa-
Iiel. Makcat-mipini azaiity skoHe ¥ KK KoMIOHEHTTepiHiH KbI3MET €Ty Mep3iMiH y3apTy.
Kypangapapiy KarTel TepOeicTep/ie )KYMBIC icTeMeyi 6Te MaHbI3IbI.

Kenteren xabar aepexrepi YIIiH ecenTey onepauusiapblH CalbICTEIPY MEH OHTalIaH-
JBIPY/BI JKeHiIeTeTiH cranaaprTap 6ap. Conrbl xbutaapsl bb mipingepi kebipek Hazap
ay/JlapFaHbIMEH, YHFBIMAHBIH JIIPiJI IEPEKTEPiH 1piKTey, OHACY )KOHE TYCIHAIpY OOHBIHIIA
caJlajblK CTAHIAPT O A€ JKOK.

CepBucTik KOMITaHUsTAp OipAe mapaMeTprepi oIIe/11i, 0ipak olapIbIH ©3iHIIK
eJIey daici 6ap, HOTHKEJIEPl aybIPIIBIK I9PEKECIH TaFalbIHAAY apKbUIBI TYCIHAIpEi.
Schlumberger, Halliburton sxone Baker Hughes enmenren yaeynaepai TonTacTblpy apKbUIbI
*Ka0JIBIKTHIH KYMBIC IIET1H aHbIKTal bl Tepoemnictep kebinece MWD-ne opHatbuiFan
akcenepomerpMmet emieneni [11]. [llamanan ThIC )KYKTeMe MOHIEP1 aybIPIIbIK KYIIHIH
yaeyi 6omsin TabsuTaTeH 1 G 9,81 M/c? GomaThIH aybIPIBIK KYIIHIH VAEYiHIe OepiareH.

betikep Xpr03 03 jKyiieciH JIe3/iK yAeyIepeH opTaria KBaaparTelk MoHaepre (RMS)
Herizaei. OCBTIK XoHEe KeJICHeH TepOeticTep YIiH IPiiIiH aybIPIbIFBIHBIH CETi3 ICH-
reifi anbIkTanzpl (0-7 Hemipnenren) (2 ocone 3-kecme). beiikep Xblo3 €H KOFapbl MOHAEPAI
naiananOan bl )KoHE oJ1ap JCPEKTePAl JTIPEK TYCIHAIPY YIIIH TIPKEIMETeH CUSKTHI.

2 kecme — Bywnipnik Tep6enictepaiH acepi

RMS 6ynipnik maHaepi Kayin
KavTanaHaTtbliH Gynipnik maHaep ’KababIKTbIH Te3 To3ybl. Kayincis acep ety
RMS 3-teH 5 g-re pgeniH yaKbITbl, 3 caraTTaH acnamngbl

Kayinci3 acep ety yakbiTbl, 20 MUHYTTaH

>5 g TeTeHLwue »KaFgan. .
acnanpbl

3 kecme — OcbTik TepbenicTepaiH acepi

RMS ocbTik MaHaepi Kayin

Kputukanbik 6ipak cupek. 3 caraTTaH apTblK

3-TeH 5 g-re peniH GonMaybi Kepek

Kputukanblk 6ipak cmpek. 20 MUHYTTaH apTbiK

>39 6onmMaybl Kepek

Beiikep Xpro3 Oypaiy TepOesicTepiH Kalllbl ChIpFaHay MpoOIeMachIHbIH OOIiri
peTiHze KapacThIpaabl (Scep TasKIIACHI).

XanubepTon emmenreH G-I Yl aybIpibIK JeHIeiiHe Oese/i: ToMeH (Kachl), OpTa-
mra (capsl) skoHE XKOFapbl (KbI3bLT). JipinaiH aybIpiabIFbIH KiKTey YiIiH G opTaiia xoHe
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€H JKOFapbl MoHJepi Konaanbuiaael. G opraiia MoHAEpPi 4 CEKyHATHIK Ke3eHIe ecenTeneai
skoHe G IIaMachiHA )KOHE 9Cep €Ty YaKbIThIHA OailylaHbICThI. G MIBIHBI JICHIeH1 4 CEKYH]T
apaJIbIFbIHIaFrbl MaKCUMAaJIIbI Jie3iK G peTiHe aHbIKTajIa bl )KOHE Makaa 00y mama-
CBhI MEH JKHLJIIT1 OOWBIHIIIA JKIKTENe I (COKKBLIAp CaHbl). Op ASHICH IIH aHBIKTaMachl op
TYPITi Kypajaap YIIiH op TYpii Oonaabl xkoHe oTe KypAewi. Tunrtik Mouaep 4 sicone 5 ke-
cmenepde KeNTipireH.

4 kecme — Bywipnik xoHe ocbTik TepbenicTepdiH acepi (opTawa maHaep)

Lipin Typi Oprtawa G Kayin
bynipnik >4-6 Kbi3bia anmak, 18 MMHyTTaH acnaybl Kepek
OcbTiK 4 KbI3bin amak, 8 MMHYTTaH acnaybl Kepek

5 kecme — Bywipnik xaHe ocbkTik TepbenicTeppaiH acepi (Wb MaHAEPi)

Lipin Typi G-ZliH, eH OfapFbl MaHAEPI Kayin
Bynipnik 150-geH actam cokKbl >90 1 Kenen KpnTrKanbik
OcbTik 100-peH actam CoOKKpbl, 20-40 r MKenen KpnTrKanbik

G oprama MoH/IepiHe HeTi3enreH 0enrini 6ip ChIHU MIEKTEpP CalbICTBIPMAIIBI TYPIE
Oipaeit beiikep Xp103 sxoHe XanmuOepToH YIIIiH.

lnmrom6eprxe beiikep Xb103 MeH Xammudepronra kaparanaa 6acka G caH/IbIK KYHeCiH
konmanansl. Llleri aneikranansl, ogerte 50 G/ ¢ xone G OepinreH MOHHEH acKaH Ke3JIe
COKKBLIAp caHbl ecentenei (6-kecme). Ochl ICHIeHIepCH TOMEH COKKbLIAp KypalFa
3UsH KenTipmeitni aen cananassl. [lokrapaeiy acepi 4 neHreiire 6emineni (0-3).

6 kecme — OcbTiK xaHe OymMipnik TepoenicTepAiH aybIpnbIK KecTeci

CoKKbl1ap CaHbl Kayin

50 000 cokkblgaH a3, > 50 G 0 peHren, KypanabiH 6y3biny Kayni »KOK,

3 peHren (Kbi3bln), KypangblH CbiHy Kayni

200 000-HaH acTam COKKbl, > 50 1
XKOFapbl

JKorapbliaFbl KECTEIICH KOPIM OThIPFaHBIHBI3/IAM, Oip/ieit KIKTEY KyHeci OChTIK KoHE
Oyiiipiik TepOernicTepre Je KOAIaHbUIaIbl. AlHaIMaIsl TepOericTep 0acka KIKTey Kyi-
eciHe He )KoHe 00JIEK OJIIIEHEI].

3epTTey HOTIKENEPiH Tanay Jipulal a3aiTy oicTepi MEH KYPBUIFbUIAPHI KOJOHHA-
HBIH TepOeJTic MPOIECiH TOJIBIFBIMEH KOSl AJIMAHTHIHBIH KOPCETTI.

KenOey xoHe kenaeHeH YHFbIMaIapAbl OyprbuTay THIMILTITIH apTThIpy OypFbuiay
napaMeTpJIepPiH XKeJlell 0acKkapy *KoHe OakblIay Ke3iHJIe MYMKIH 001a/ibl, OUTKEHI YHFbI-
Ma KYPbUIBIMBIHBIH TEIIC-TCHJII, COHIal-aK OHBIH KYMBICBIHBIH TYPAKThLIbIFbI KOOIHECE
TexHONOrusJIBIK MapamMeTpiiepre, koOiHece KallayablH HaKThl (CTaTHUKAJIbIK, JHHAMHUKA-
JIBIK) )KYKTeMeciHe OalIaHbICTHI.

KopsoiTbinasl. Kenbey jxoHe KoIJIeHeH YHFBIMallap bl OYpFbUIay MyHai-ra3 cana-
CBIHJIAFbl KYPJIEi )KOHE MaHbI3][bl TEXHOJIOTHSUIBIK MIPOLIECTEP IiH Oipi 00k TaObLIa-
nel. By oictepaiH THIMAUIITIH apTTIPY, €H aIbIMEH, IeOJIOTUSIIBIK JKaFaaiiiap MeH
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OHJIIPY aJIaHAapBIHBIH epeKIIeTiKTepiHe OalIaHbICThI KOFaphl JAJIIIK eH HKEMITiK-
Ti Tanan eteai. Kendey xoHe KejieHeH OYprbliay TEXHOJIOTHSIIAPBI KOPJIApbl UTEpPy
MYMKIHJIKTEPiH KeHelTe i, OHIIpic THIMAUIITIH apTThIPabl KOHE KOpIIaFaH OpTara
ocepai azarTamsl.

Ocpbiran 0aiyIaHBICThI, YHFBIMAJIAPAbl OYPFbUIAY MPOLECIH OHTAMIaHABIPY MEH

TUIMALIITIH apTThIPy MaKcaThIH/A KaHa MaTepHajiap MEeH Ka0bIKTap, aBTOMATTaH Ibl-
pBUIFaH Oackapy xyienepi, confai-aK nuQpIbIK TEXHOJIOTHSIIAD MEH KacaHabl HHTE-
JIEKT HETI31H/e KacajFaH MemiMIep YIKeH MaHbI3Fa 1e. byl JkaHabuIIbIKTap OypFbI-
JIay YaKbITBIH KBICKAPTY, IIBIFBIHAP/IBI Q3aUTY, OHIMUTIKTI apTTHIPY JKOHE TEOIOTUSITBIK
KarJaiapaarsl KYpAeI MceseNIep i ety sKOIIapbIH YChIHA B

CoHBIMEH KaTtap, Keyoey oHe KOJJICHeH OypFblIay 9/IiCTepiH )KETUIIipy asChIH-

Jla TYPaKThl 3ePTTEYIIEP KYPri3y *KoHe TIxKipuOenep eHrizy — Oyl caJlaHbIH JJaMybIHAA
nrenryi gpaxkrop 0o0JbIn TaOblaabl. ¥ HFbIMaIapasl Oyprbulay THIMIUTITIH apTTHIPYIBIH
OonamakTarsl YpIiCTepi, )KaHa TEXHOJIOTUSIIAPBIH SHT131yl MEH KOJIJIaHy ayKbIMBI,
HKOHOMHMKAJIBIK JKOHE KOJIOTUSUIBIK TYPFBIIAH THIMIII HOTHXKEJIEPre KOJI )KETKI3yTre MyM-
KiHmiK Oepei.

KopsIThiHIBLTAN KeTie, KomOey jkoHe KOJJIeHEeH YHFIMAIap sl OypFbuIay THIMIIIITIH

apTTHIPY OAFBITHIH/A FHUTBIMU-TEXHUKAIIBIK XKETICTIKTEPl KOJIIAHBII, OHAIPICTIK Mpole-
CTEp/l Y3AIKCi3 JKeTUIAipy MyHai-ra3 calachlHbIH OONalarbliH aHBIKTAWTBIH MaHBI3bI
KaJiaM 0oJiMaK. byJt cajlaHbIH THIMTUTITT MEH TYPaKTBUIBIFBIH KAMTAMAChI3 €Ty YIIIH HH-
HOBAIMSUTBIK IIETTIMIEP Il €HTI3Y YKOHE ONapAbIH THIMILTITIH YHeMI Oakputay KaxeT. €@
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