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B pamkax ocyujecmerneHusi KOMIIIEKCHO20 Mpoekma pa3pabomku co30aHbl U BHEOPEHbI nep-
BOHaYarlbHO Ha OrbIMHbIX yHacmkKax Ho8ble MmexHonoauu 8030elicmeusi C Uernbio Mo8bIuEeHUSs 3¢)-
hekmusHOCMU 3aKkadyku 2opsidell 800bI 051t nod0epkaHusi naacmoeo2o 0asreHusi U rniacmoeou
memnepamypbl, UHMeHcuguKayuu npoyecca pa3pabomku, ysenudyeHus mekyueeo U KOHe4YHO20
KWH: cmyneHyamoe mepmarnbHoe 3ago0HeHue (CT3), chueypHoe 3ago0HeHuUe (®3), pasdernbHas
pa3dpabomka Hu3kornpodykmusHbix (HI13) u esicokonpodykmueHbix (Bl13) 30H. BHedpeHue nepe-
YuCIIeHHbIX MEXHOI02ull Ha Mecmopox0eHuu criocobcmeosarso yesenuyeHuro oxeama fnpoyeccom
8bimecHeHus1 crnabodpeHupyeMbix 3anacos Heghmu, cmabunusayuu ombopos Hegpmu u obecrie-
4urno dononHuUmMerbHyto 00bbidy Heghmu, 8 KOmopou yYmeHa 3¢hgheKmu8HOCMb OmM 3aKayku 20-
psayeli 800bl. [Mpedcmosiujue 2e0/1020-MeXHON02UYECKUE U rpou3800CmMeeHHbIe pabombl MHO2UX
HegmSsHbIX MecmopoxxoeHul 3agucsim om pesyribmamos rpob 800b! U3 yCMbsI CK8aXUHbI C 0e-
6umom dobbigaemoli xudkocmu. [Toamomy onpedesnieHUe Mo4YHO20 npoyeHma 800kl 8 MPOJYKUUU
CKBaXUH sierisiemcsi 0OHOU U3 OCHOBHbIX yerel. [1rnoxoe ka4ecmeo daHHbIX 0rnpobo8aHUsT CK8aXUH
MOXXem oKa3ambCs He JlyqWe UX MOofTHO20 Omcymcemeusi, 8 ocobeHHocmu Oris crieyuanucmos rno
rnnaHuposaHuro paspabomku MecmopoxO0eHus unu yrnpaeneHuro 0obbiyel. B cmambe paccma-
mpueaemcs MHO2006pa3HbIl MPoboom60OPHUK, OnuUCkIeaemcsi €20 Posib 8 Ka4ecmee OOMOIHEeHUs
K MHO20ghba3HbIM pacxodomepaM, r1o380ssou,e2o noay4ums rnpobsi prroudos 6e3 mpaduyuoH-
HbIX cenapamopos.

KITOYEBBIE CJIOBA: mecmopoxdeHue, ¢hrtoud, Hechmb, npoboombopHUK, eamyrnbeamop,
npoba, 2e051020-mexHU4YecKue Mepornpusmus.
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2KOHIIP XAH ATbIHOAFbI BATbIC KASAKCTAH AIrPAPIbIK-TEXHUKANBIK YHUBEPCUTETI
KasakctaHn Pecnybnukackl, 090009, Opan kanachbl, >KeHrip xaH kewueci, 51

KeweHadi a3ipriey xobacbiH xy3eze acbipy weHbepiHOe bacmarkbiOa maxipubernik yyackenepoe
Kkabam KbicbIMbl MeH Kabam memmnepamypacbiH ycmarn mypy YWiH bicmbik cyObl atiday muimoiniaiH
apmmbIpy, u2epy nNpPoueciH KapkbiHOamy, afbiMOarbil xoHe coHrbl MOK ynralimy makcambiHOa xaHa
acep emy mexHosoausinapbl Kypblidbl XoHe eHeisindi: camblribl mepMusisibik cynaHobipy (CTC), ¢u-
eypanbiK cynaHobipy (®C), memeH eHiMOi (TOA) xxoHe xorapbl 6HiMOI atimakmapObi (KOA) 6enek
uzepy. KeH opHbiHOa amarnfaH mexHornoausinapobl eHaidy arici3 OpeHaxoarnraH MyHal KoprapblH
bIfbICMbIPY ripouecimeH kammyObl yrralimyFa, MyHal eHOipydi mypakmaHObIpyFa biKnan emmi
JKeHe biIcmblK cy atidayObiH muimdiniei eckepineeH KocbiMwa MyHal eHOipydi Kammamachi3 emmi.
KenmezeH myHali kKeH opbIHOapbiHbIH andarbl 260/102Us1bIK-MEXHOM02UsI/bIK XaHe eHOipicmik
JKyMbicmapbl eHOIpinemiH cylUbIKmbIKMbIH 0ebumiHeH YHFbIMaHbIH caFacbiHaH Cy CbiHamarnapbi-
HbIH HomuxxenepiHe 6atinaHbicmbl. COHObIKMaH yHfbiMa eHimOepiHdeai cyObiH HaKkmMbI nalbi3biH
aHbIKmay Hezizei MakcammapObiH 6ipi 60r1bin mabbinadsl. ¥HfbiManapobl cobiHay 0epeKkmepiHiH
canacbI30bifbl 0r1apdbiH MoribiK 6omMaybIHaH xakchl 6orimaybl MyMKiH, acipece KeH OpHbIH ugepyoi
Jxocrniapnay Hemece eHOipydi 6backapy mamaHOapbl ywiH. Makanada epmypni ceiHamanap Kapa-
cmbipbliadbl, OHbIH 08cmypni cenapamopiapchi3 cyUbIKmbIK yreginepiH anyra MyMkiHOik 6epemiH
Ker ¢hasarsibl WhIfbIH efueziumepae KocbiMwa pemiHoeai peni cunammariaH.

TYWIH CO3LEP: keH opHbi, (hritoud, MyHall, ChiHama anfbill, desMynbaamop, ChiHama, 260-
T102USINIbIK-MEeXHUKarbIK ic-wapanap.
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As part of the implementation of a comprehensive development project, new impact technologies
were created and introduced initially at the experimental sites in order to increase the efficiency of hot
water injection to maintain reservoir pressure and reservoir temperature, intensify the development
process, increase the current and final ORC: stepwise thermal flooding (STF), figured flooding (FF),
separate development of low-yield (refineries) and highly productive (HPZ) zones. The introduction
of these technologies at the field contributed to an increase in the coverage of the process of
displacement of poorly drained oil reserves, stabilization of oil withdrawals and provided additional oil
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production, which takes into account the efficiency of hot water injection. The upcoming geological,
technological and production works of many oil fields depend on the results of water samples from
the wellhead with the flow rate of the extracted liquid. Therefore, determining the exact percentage
of water in the production of wells is one of the main goals. Poor quality of well testing data may not
be better than their complete absence, especially for specialists in field development planning or
production management. The article considers a diverse sampler, describes its role as an addition
to multiphase flowmeters, which allows to obtain fluid samples without traditional separators.

KEY WORDS: deposit, fluid, oil, sampler, demulsifier, sample, geological and technical
measures.

Beaenne. Cripas He(pTh MpeACTaBIAET COO0H MPUPOTHYIO YIIIEBOIOPOIHYIO CMECH,
COJIepIKAIIYF0 HU3KHUH MTPOIIEHT COSTMHEHHIA CEPhI, a30Ta U KUCIIOPOJIa, a TAKKe
METaJIJIOB U APYTruX 31eMeHToB [1]. B menom, Ni u V SBISIOTCS METaITNYECKH-

MU COCTaBJISIFOIIMMH, KOTOPBIE BBI3BIBAIOT HAUOOJIBIIYIO 032004E€HHOCTh IPH aHAIIN3E
ceipoit HedtH, HO ipucyTcTBue Al, Ca, Fe, Mg u Na Taxke umeer 00NbIIoe 3HaUCHUE
[2-5]. KonneHTparyst 3TUX JIEMEHTOB B CHIPOii He(hTH (Cpean APYruX METaJIOB H HEMe-
TamioB) MoxkeT mocturarh 1000 T -1 [5,6]. 3BecTHO, 9TO cOCTaB CHIPOi HEPTH BapbHPY-
€TCs B 3aBUCUMOCTH OT PsAJIa XapaKTePUCTHK, BKIIFOYAst THUI T€0JIOTHYECKoi (hopmaru,
MECTOIOJIOKEHHE, BO3pacT HE(YTIHOTO MECTOPOXKICHHS M IIyOHHY 3aieranus. OTu ¢ak-
TOPBI MOTYT NPUBECTH K 3HAYUTEIILHOMY U3MEHEHHIO KOHIICHTpaLuK MeTayuioB [2,5]. B
OOJIBIIIMHCTBE CHIPBIX HE(PTEH cofepKaHue cepbl HaxoauTes B auarnazone 0,04-5%, dro
JieNlaeT ee KOHIIEHTPAIIO COOTBETCTBYIONICH YCIOBUSIM IKCIUTyaTaIllH, HEOOXOAMMbIM
JUTSI TIpoTiecca epepadbotku [3,5]. HampoTus, mprCyTCTBHE METaUTMUECKIX KOMITOHEH-
TOB MOXET OBITh PE3YNBTATOM JIOOBIYH, TPAHCIIOPTHUPOBKU M XpaHEHUs cbipoil HedTH [4].
XapaKkTepUCTUKHU JKUAKOCTH B COOTHOLLICHUH JlaBiieHne/o0bem/Temiieparypa (PVT)
SBJISIIOTCS] HEOTHEMIIEMOHN YaCThIO ONPEICNICHUs] KOHEUHOM He(hTeOTIauu [UIACTOB U Xapak-
TEPUCTHK KOJIJICKTOPA U SIBISFOTCS )KU3HEHHO BaYKHBIM MHCTPYMEHTOM B HAIIMX OIBIT-
KaXx MOBBICHTh TIPOAYKTHBHOCTH KOJIeKTOpa. OJHAKO, TTOCKOJIBKY SKCIIEPUMEHTAIbLHBIE
MIPOIIETyPBI IS KX TTOTydeHHs TpeOyIOT MHOTO BPEMEHH | 3aTpaT, OHU 9aCTO OCHOBAHBI
Ha aHaJN3e HeCKOJILKUX 00pa3IoB IJIACTOBOM JKUIKOCTH, KOTOPBIC 3aT€M MPUMEHSIOTCS
KO BceMy KosutekTopy. [loaToMy kpaiiHe BaXHO 00eCIIeUnTh OTOOP PEerpe3eHTaTUBHBIX
po0, MOCKOJIBKY OHU UMEIOT OCHOBOIIOJIATA0IIee 3HAUCHUE JIJIs1 HaJIeKHOCTH U TOU-
HOCTH HCCIe/IoBaHus. Pemaroniee 3HaueHue sl YCIEIHOro oToopa npod miacToBoi
KHJIKOCTH HMEET TPaBHIbHOE IPUMEHEHHUE MPOIIEAYp 0TOOpa MPOd U KOHAUITMOHHPOBA-
HUE CKBaXUHBI JI0 ¥ BO BpeMst oTOopa mpo0O. CyIecTByeT aBa OCHOBHBIX METOIa OTOOpa
po0 — MOBEPXHOCTHBIN U MOA3eMHBIN. OTHAKO B paMKaX dTHX METOJIOB CYIIECTBYIOT
pa3IM4YHbIC METOABI, KOTOPBIE MOTYT OBITH OOJIee IPUMEHUMBI K OIPEACTICHHOMY TUITY
TIACTOBOM JKUJIKOCTH, YeM K JpyruM. KpoMe Toro, MoAroToBKa CKBa)KWHBI MOYKET OTIIH-
9aThCsl B 3aBUCMOCTH OT THIIA IUIACTOBOW JKUAKOCTU. ByayT paccMOTpeHbI METO/IbI OT-
0opa Tpo0 JIJIsI KaXKJIOTO THIIA TUIACTA C aKIIGHTOM Ha CIIEHApUH, B KOTOPBIX BO3HUKAIOT
TPYIHOCTH, TAKHE KaK MJIACTOBBIC )KUIKOCTH, OM3KHE K KPUTHIESCKUM, ¥ HACHIIIICHHBIE
mactel. Takke OyayT moapoOHO pacCMOTPEHBI METOBI, BKITIOUast OTHO(GA3HBIN 0TOOD
po0 U M30KMHETHYECKUH 0TOOP P00, KOTOPBIE BCE Yallle UCTIONB3YIOTCS B TIOCIEAHEE
JICCATUIICTHE, a TAK)KE BOIPOCHI COXPaHEHUsI APYTHX KOMIOHEHTOB B 00pasie, BKII0Uast
ac(asbTeHbl, PTYTh U COCIMHEHUS cephl. B craThe [7] npencraBieHo oOCyx acHNUE, Ha-
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MPaBJICHHOE Ha JIydllee MOHUMaHUE JOCTYIMHBIX METOJ0B, KOHLETIIHNHI, JIeXKAIIIX B UX
OCHOBE, YCJIOBUH DKCILTyaTallii CKBAYKHH M IPOOJIEM, CBSI3aHHBIX C MTOJTY4YEHHEM perpe-
3€HTATUBHBIX 00Pa3loB (IIIOHIOB.

OreHka NOTEHIMAIBHOM IIPOIYKTUBHOCTH B BA3KHMX KOJUIEKTOpAxX B IIPOLLIOM ObLiIa
3aTpyAHEHA 13-3a TPYAHOCTEH ¢ 0TOOPOM NPOO HATUBHOW >KMIKOCTH U OLICHKAMU JUHAMU-
YECKUX UCIBITAaHMH TIJ1aCTa Ha MECTe. DTO SIBISETCSI Pe3y/IbTaTOM BBICOKOH BSI3KOCTH HE(PTH
Y HEYIUIOTHEHHBIX TIECKOB, B KOTOPBIX OHAa OOBIYHO 3aJI€TacT, YTO CO3/AeT OrpaHUICHUS s
€CTECTBEHHOTO TCUCHUS U OeCIepeOOWHOTO MPOBE/ICHHUS UCTIBITAHUI/ 00BN U3 CKBAYKHHBI.

B crarbe [8] npencraBiena METO0I0THS, KOTOpask 00BEMHAET U3MEPEHNUS TaBICHUS
B IUIACTE U OOBOAHEHHOCTH C NOAPOOHBIMH XapaKTEPUCTUKAMMU I1J1aCTa, OJyYCHHBIMU
U3 KaPOTAXHBIX 3aIMCEH, YTOOBI JIyyllle TOHATH ANHAMUKY BSI3KOM HE(TH B KOJUICKTOpax
U3 MeCUYaHUKa U ONTUMHU3UPOBATh OTOOP MPOO KUIKOCTH. XOpollee TOHUMaHNUE OrPaHH-
YeHUH ¥ IPEeMMYLIECTB KaXKJOr0 HHCTPYMEHTA B Ka)KI0M CLIEHapUH criocoOcTByeT Oosee
3G GEKTUBHOMY COTPYAHHUYECTBY MPH pa3pabOTKe M ONTHMHU3ALUH 3alaHUi 110 0TOOpY
npo0 (HamTydInasi NpakTHKa U KalnOpOBKa JJOCTYITHBIX aHATUTHYCCKUX TNIAHUPOBIHKOB
IUIS1 UCTIOJIb30BAHUSI B IIOJIEBBIX YCIIOBUSAX).

B nacrosiiee Bpemst 601bIMHCTBO HETAHBIX MecTopoxkieHni Kazaxcrana u, B yact-
HOCTH, Ha TEPPUTOPHH MaHTHCTayCKOTO perHoHa HaXOIITCs Ha MO3AHEH cTaauu pa3padoT-
KU. OTa cTaus pa3pabdoTKU XapaKTepU3yeTcs CHIKEHHEM YPOBHS JOOBIYH HEPTH, pOCTOM
OOBOJIHEHHOCTH JIOOBIBAEMON MPOIYKIIMU. POCT 0OBOIHEHHOCTH JOOBIBAEMOM MTPOTYKIIUH
SIBIISICTCS OJTHOW W3 MIPUUYHH, CIIOCOOCTBYIONIHMX BBIXOY CKBa)KHH M3 JICUCTBYIOIIEro (o a.

Jliist 6otee TIOITHOTO OCBOCHHSI M BOBIICUCHHS B pab0OTy HE(TETra30HACKHIMEHHBIX IIJ1a-
CTOB, TIOBBILICHNS NPOIYKTUBHOCTH CKBaKMH Ha MecTopoxaeHnH KapaxanOac npoBoasTcs
pasynuHble padoThl O NOBBILICHUIO He(TEOTAaYH I1acTa. B mpoluecce sKcITyarauu
CKBaXMHBI HEOOXOUM IMOCTOSTHHBIA KOHTPOJIb 32 COCTABOM M KaueCTBOM JOOBIBAEMO-
IO YIJIEBOJIOPOAHOTO CBHIPhsl. C ATOH LEIBIO BBITIONHSETCS TEPHOTUIECKHIA 0TOOp Poo
Hedtu. UToObI y3HATH, HACKOIBKO MEPOIPHUSTHS MPOIILIN YCIIEITHO, HYXKHO Oy/IeT TOYHO
OIIPENIeJIUTh CIEAYIOLIME IT0KA3aTeH, HAIPUMED, KaK 1e0UT CKBa)KUHbBI U 00BOIHEHHOCTD
He(TH, TaK KaK OT 3TUX JaHHBIX 3aBUCUT IIPOU3BOIUTEIBHOCTh CKBKUHBI, IPUMEHEHHE
Te0JIOrO-TEXHUYECKUX MEPONIPUSITUH U PA3IHMYHBIX POMBICIOBBIX paloT.

MarepuaJjibl 1 MeTOABbI UccleqoBanus. Mectopoxnenue Kapaxanbac, Haxonsiiee-
cs1 Ha momyoctpoBe CeBepHble by3aun, 06110 OTKpBITO B 1974 Toy. OHO SIBISIETCS CaMBIM
KpynHbIM Ha TeppuTopun ObiBiiero CCCP, HerTy6oKo 3a1eraloniiM MECTOPOKICHIEM
BBICOKOBSI3KOH He(pTH, pa3paboTka KOTOPOro OCYLIECTBIETCS ¢ IPUMEHEHUEM TETIJIOBBIX
METOJOB yBEIMYECHUSI HE(PTEOTAAuH MIIaCTOB.

B 1977 r. 6b11 yTBepkAEH rocyaapcTBOM HE(TSIHOW 3amac MECTOPOXKACHHUS
23853,5%10%, a B 1978 . cocTaBlieHa TEXHOJOTHYECKAsl CXeMa Pa3padOTKU OMBITHBIX
yuactkoB (IITB-2, IITB-3) ¢ npumeHeHreM TepMuUeCKuX MeTo10B. COTIacHO ATOH TeX-
HOJIOTHYECKOH CXeMe, OCBOCHHE TEIJIOBBIX METOJIOB YBEJIIMUCHHUSI HEPTEOTJauH HA Me-
cropoxaennu Kapaxan6ac 6a3upoBaiocs, B OCHOBHOM, Ha IPUMEHEHUH OTEYECTBEHHBIX
CHCTEM pa3pabdOTKH U MHOTOJIETHEM OIIBITE X MCIBITAHMS.

Ha mecTtopokaennn ObUIO CO3aHO /1Ba ONBITHBIX YYaCTKa: OIUH C IPUMEHEHUEM
METOJIa BJIa)KHOTO BHyTpHILIactoBoro ropenus (BBI'), npyroii — ¢ npumenenuem napo-
teruioBoro Bo3aencTeus (I1TB).
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Pemenne mpoGeMbl TOCTOSTHHOTO KOHTPOJIIS 32 COAEpKaHNeM He()TH, BOIIBI U Ta3a B CO-
CTaBe MPOIYKIMH CKBaKUHBI JI0 CUX IOpP OCTAETCS OUEHb aKTyaJbHbIM. Hammuue noctoBepHOM
MH(POPMALIUHN O COZIEPIKAHUK HEPTH 1 BOJIBI B JIOOBIBAEMON NIPOYKIIMH CKBYKHHBI TTO3BOJISIET
cymuTh 00 3(h(hEeKTUBHOCTH pa3pabOTKU MPOILYKTUBHOTO IIACTa M PEHTA0CTEHOCTH AKCIUTya-
Taly CKBOKUHBI, & TAK)Ke MPUHIMATh CBOEBPEMEHHO BEpHBIE PEIIeHHS 0 Hadalle padoT 1o
00paboTKe PHU3a00IHOM 30HBI TUIACTA CKBAXKHUHBI, PEMOHTY CKBKHHBI U TIPOU3BOIUTH OIICHKY
3 )EeKTUBHOCTH MPUMEHEHUS HOBBIX TEXHOJIOTHI U T.7. Kpome Toro, Ha T0ObIdy BOJIBI B CO-
CTaBe MPOIYKIMH CKBAXUHBI, Ha OT/IeTIeHHE e€ OT He()TH, Ha €€ YTUITH3AILMIO 3aTPaurBatOTCs
3HAUMTEIbHBIC CpeICTBA. [109TOMY ¢ MOMEHTa Havalla 0OBOIHEHHSI TPOYKIIMH CKBKHHBI JI0-
cToBepHast HH(MOPMAITHS O COIEPIKAHIE BOIBI B COCTaBE MPOMYKITHN CKBAYKWHBI OUYEHB BAYKHA.

B Hacrosimee BpeMs W3BECTHO Ba CIIOCO0a OTpEIeNIeHHs CO/IeP KaHMsI BOABI B COCTa-
B€ TIPOJTYKITMH CKBaYXUHBI: — HETIPEPBIBHOE U3MEPEHUE JIOIU BOJBI B TOTOKE MPOITYKIIUH
CKBa)KHMHBI, — ICPUOANYECCKOE OMPEIICIICHIE JOJIU BOJIbI B COCTABE MPOIYKIIUU CKBAYKUHBI
Mo 0TOOPaHHOH MPOOE KUAKOCTH.

JIJ'IS[ HECTIPCPBIBHOT'O U3BMCPEHMA 10U BOABI B COCTABC NPOAYKIUN CKBAKMHBI U3~
BECTHBI CIIETYIONINE METOIBI:

a) AKyCTHYECKHe, BKITIOUAIOIIHe B ce0sl: — aMIUTUTYIHBIN METO/T; — BDEMEHHOH Me-
TOJI; — YaCTOTHBIA METOJI; — UMIICH/IAHCHBIA METOJI; — peBepOepaIliOHHBIA MeToT; — (ha-
30BBIH METOJ; — UHTEPPEPOMETPHUECKUI METO.

OnHako Ha MPaKTHKE HE M3BECTHO HU OTHOTO MPOMBIIIJICHHOTO pubopa, padora-
IOIICTO HAa MPUMEHCHNE aKyCTUYCCKUX METOA0B JI1 ONIPEACIICHUA 10N BOABI B IIPOYK-
IINU CKBA)KUHBI.

0) DneKTpOMarHUTHEIE, BKIIIOYAIOIINE B Ce0s: — OMTUYECKUE METOJIBI;, — KOHTYKTO-
METPUYECKUI METOJ; — TUAITBKOMETPHUECKUI METOI; — CBEPXBBICOKOUACTOTHBIN METOII; —
METOJI SIJISPHO-MarHUTHOTO PE30HAHCA; — PaIUAI[MOHHBIA METO/I.

B) KpoMe akycTHYeCKHX U 3JIeKTPOMAarHUTHBIX METOJIOB, CYIIECTBYIOT JpyTHe Me-
TOAbI: — PACUCT JOJIM BOALI B COCTAaBC NPOAYKINU CKBAKHUHBI 110 I/ISMepS[eMOﬁ IIJIOTHO-
CTH TIOTOKA KUIKOCTH ¥ U3BECTHBIM BEIMYMHAM IIJIOTHOCTEH HEQTH U BOJBI; — IPENIBa-
pUTENBHOE pa3/ielieHre MOTOKA MPOAYKIIMHA CKBKUHBI Ha Ta3, HETh M BOIY METOaMH
LEHTPOOEKHOTO CeMaprupOBAHUS WIH TPABUTAIMOHHOTO OTCTOSI.

Ornpe/ienieHre A0IH BOJIBI B COCTABE MPOAYKIIMUA CKBKUHBI [0 H3MEPEHHOM ILJIO0T-
HOCTH KUJKOCTHU B MOTOKE MPOAYKIIMU 1 U3BECTHBIM BCIIMUWHAM IUIOTHOCTEMN OTACIBHO
He(TH ¥ BOJIBI B HACTOSIIIIEE BPEMsI IIPUMEHSIETCSI I0CTATOUHO MUPOKo. OTHAKO HE0-
CTaTKOM TaKOTO METO/Ia SBISAETCS OYeHb HU3Kas TOYHOCTH M BHICOKAsi CTOMMOCTh TEXHH-
YECKUX CPEJICTB, PEATN3YIONINX 3TOT METO/I.

Hpyroii crioco0, KOTOPBI H3HAYAIBHO U 0 CUX MOp TPUMEHSETCS Ha BceX HeTs-
HBIX IPOMBICIIAX — ATO MEPUOANYECKOE ONPEIEICHIE COEPKAHMUS IOIH BOABI B COCTaBE
MPOIYKIIMU CKBAXKUHBI [0 OTOOpaHHOM Mpode Ha e€ ycThe.

[Tpu BeIOOpE 3 heKTHBHOTO METO/IA TOBBIIICHUS] HEPTEOTHAYN HEOOXOIUMO YUUThI-
BaTh (POPMBI CYIIECTBOBAHUS OCTATOYHON HE()TH B TUIACTe, HA/l U3BIIEICHHEM KOTOPOIt
ciemyer paborars. YUuUTHIBas MHOTOOOpasue (GopM CyIIeCTBOBaHUS OCTaTOYHON Hed-
TH B IUIACTE, a TAKXkKe OOJBIIOE Pa3iuine CBOWCTB He(DTH, BOMIBI, Ta3a U MPOHUIIAEMOCTH
He()TEHACHIIIEHHBIX 30H IIIACTOB, HE MOXKET OBITh OJTHOTO YHUBEPCAJIBHOTO METO/IA YBE-
TUYEHHS HeTEeOTAauu.
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Jlist kaxk ot 3anexku o00cHOBaHKe HanOosee 3PPEKTUBHOTO METO/1a TTOBBIIIICHUS
HeTEOTIauM JIOJKHO MPOBOJAMTHCS HA OCHOBAHUN KOMITJICKCHBIX MCCIIC/IOBAHUM, BKIIFO-
JaroIIUX J1ab0paTOpHO-IKCIIEPUMEHTATBHBIC PA0OTHI, YUCICHHOE MOJICTUPOBAHNE HA
aJIeKBATHBIX T€0JIOTO- (DMITBTPAIIMOHHBIX MOJIETISIX, OTBITHO-TIPOMBIIIIEHHBIE Pa0OTHI Ha
MIPEJICTABUTEIHHBIX YIaCTKAX 3aJIeKH, TEXHUKO-YKOHOMHYECKHN aHaim3 [9].

[1moxoe kauecTBO JaHHBIX OMPOOOBAHUS CKBRKHH MOXKET OKa3aThCsl HE JIyUIlle X
MIOJTHOTO OTCYTCTBUS, B 0COOCHHOCTH IS CIICIUAIMCTOB TI0 IUIAHUPOBAHUIO Pa3padoTKU
MECTOPOXKJICHUS WU yIIpaBiicHuo 1oObiueii. B [10] paccmaTpuBaeTcsi MHOrOOOpa3HBIH
po600TOOPHHUK, pa3paboTaHHbIl KoManued Shlumberger, 1 onuckHIBaET €ro pojib B Ka-
YECTBE JIOTIOHEHHUS K MHOTO()a3HBIM pacxofoMepaM, TI03BOJIAIONIETO IMOTyIUTh TPOObI
¢uron10B 03 TPaTUITMOHHBIX CETIapaTopoB.

JocToBepHas uH(pOpMAIUs 0 MPOAYKIIMH CKBaYXKHUH MIPH 0TOOpE HEoOXoauma st
TIOBBIIICHUS IPOYKTUBHOCTH CKBAXKHH, @ IMEHHO:

- JUTsl ONTHMU3AIIMOHHBIX PadOT U PeryInpoBaHus 0TOOpA;

- I7IS1 OTIPEICIICHUS TEXHOJIOTHIECKOTO PEKIMA;

- JUTSL pETYJNPOBAHNS 3aKaYKH B CETKE, KOMITEHCAIUs Oaanca;

- JUTs aHAJIM3a MPUPOCTA, MTOCIIe MEPOTPUSTHH BBITIOJTHEHHBIX Ha CKBAKUHE;

- JUTs OTIpeIeTICHHs OTeHIIMaNa He(hTEHACHIIIICHHOCTH I1J1acTa;

- JUTsI U30JISIIIUY OOBOTHCHHBIX HHTEPBAJIOB;

- JUTsI Iepexo/ia Ha JIPyTrue OObEKThI.

J1st yCIIENTHOCTH peain3aliy ATHX 3a7ad HaM HY>KHO OIIPEICTTUTh TOUHBIC TaHHBIC
CKBaKWHBL. M3-3a MymbCHPOBaHMS IKCIUTYaTallOHHOTO TIOTOKA JKUIKOCTH OTPEAEITUTh
TOYHYIO 0OBOJTHEHHOCTH OyJIeT clIokHO. Heo0XoanMo OTMETHTh, 4TO Ha MaJIOIEOMTHBIX
CKBa)XMHAX JKUJKOCTh, IIOCTYIIaeMasl W3 BBIKUIHON JIMHUM, TOXKE BIHSIET Ha MPOOy.

B xone ucnpitanus Ha yyactke naporersioBoro Bozaeiictsus (IITB 34) uz ckBaxuHbl
1626 B cyTku OBLIO OTOOpaHO B pa3Hoe BpeMs 6 6aHOK 1pod. [To oToOpaHHBIM pe3ylib-
TaTam mpod BUIHO, YTO HAOIIIOMAIOTCS BBICOKHME KoJIcOaH sl 0OBOJHEHHOCTH MPOIYKIIUH
CKBaKHH (pucynox 1).

Mertox otbopa mpo0 UMeeT OueHb OOJTBIIIOE 3HAYEHHE B OTPEICTICHUH TTPUINH SMYJIIh-
rupoBanust Heptu. Creayer TIATeIHO YAOCTOBEPUTHCS B TOM, YTO B3SThIC ITPOOBI TI0-
Ka3aTeJbHbI U XapaKTePHBI IS KUAKOCTU B UCCIACAYEMOM cucTeMe, nHaue, T.€. IPU He-
OpEKHOM MM HEYMEJIOM 0TOOPE Pe3yJIbTaThl UCCIIeI0BaHMI OyyT HenpaBuiabHbIMU. O0-
BOJHCHHOCTh CKBOKUHHOM MTPOMYKITMH ONIPEACIICTCS B TaO0OpaToOpul MECTOPOXKACHUSI. B
naboparopuu mpoObl, 0TOOPAHHBIE U3 YCThS CKBAKHHBI, OMPEACISIOTCS IBYMS METOIAMH.

[lepBHIit — 3TO METOZT CBOOOAHON BOJIBI.

B 6anky npo0bl 106aBiIsIOT Aeamynbrarop u corpesatot 1o 60°C. Ilocne orcTost u3-
MepsIIOT THHEHKO! 1 onpenenstor no cuenyroniei dopmyne: H=|(H,/(Hy,-H,) | *100, roe

H, — ypoBeHb BOJBL,

Hsy — 00muii ypoBeHs,

H, — ypoBeHb XUMHYECKOTO PacTBOPA,

BTopoii — 310 MeTOA CBSI3aHHOU BOABL.

JlaHHBII METO/I IPUMEHSIOT B TOM CJIy4ae, KOTjia HEBO3MOXKHO OTIPEIIEIIUTh IIEPBBIM
METOJIOM MJIH €CTh HEOOXOIMMOCTh OTPE/ICIICHHS COICPKAHUS MEXaHHUCSCKUX TPUMECEH.
[Tpu BTOpOM METOJIE HCTIONIB3YIOT LIEHTPUDYTY.
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PucyHok 1 - lNoka3aTenu xapaKkTepucTUK y4acTka napoTensioBoro Bo3aeincTeus 34 ckBaxuHbl 1626

Jnist moBeILIeHUsT He(DTEOTHAYH MJIACTOB OTOOP MPOO MMEET BayKHOE 3HaUYEHHE. DTO
O4YeHb BaXkHas onepanus. HeoOxomumMo npeaycMoTpeTs U 00eCIieunTh TAKKE YCIOBHS,
4T00BI 0TOOpaHHAst poba OblIa MPEACTABUTEIBHOM, T.e. €€ COCTAaB COOTBETCTBOBAJ CO-
craBy uccieayeMoit HedTu. Mcnomszyemble 1Ba MeToga 0TOOpa Mpod: CBOOOIHOM, CBSI-
3aHHOI BOJIBI Ha MecTOpoXxIeHnN KapaskanOac narotT HeTOUHBIN pesynbrar. I[losTomy
npeAsaraeM HOBBIM KyOOBbIM MOOMIIBHBIN TpoOooTOOpHUK (Hanee MII-1).

right side | left side |

MAKCHMANBMIA OTMETKS SANONHEHHA HMAKOCTH

MowoTERdl nomxapSorar

MOMOIHTHBIL DOTHEIDSONAT

«—0030p OKOIIKH

e 1Y cmepy

40cu

PucyHok 2 — O6wmi Bug MobunsHoro npo6oot6opHuka MI-1
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Hysxnubie marepuanst juis usrorosienus MII-1 (pucyrok 2):

- 10 Mmm MoHONUTHBIN TomKapOoHar 100x40 — 2t

- 10 MM MeTaIHIeCKHi TUCT — 6M>

- TOH ¢ TepmoperymsiTopoMm

- Merannmudeckas TpyOa Ui caHu — 8 METPOB

- TepMOCTOMKHUI CUITMKOHOBBIN T€PMETHK

- CiuBHOM map-KpaH

- llImaHT BBICOKOTO /aBICHUS

IIpeumymecrsa MII-1:

- C nmomompio MII-1 MOXXHO 3aMEPHUTH MEOUT CKBAKIHBI U 320THO CBEPUTH C TIOKA-
3areeM 3aMepPHOT0 X03sIMCTBA (CUeTUNKA);

- TIOCJIe OTPEJICIICHUs JeOUTa CKBaKUHBI MOXKHO ITOCYHUTATh KOA(D(DUITUSHT MPOU3-
BOJIUTENIEHOCTH HAcOCa;

- IIpH HEOOXOIMMOCTH MOYKHO OTIPE/ICIUTh 00BOJJHEHHOCTh Ha BX0j1e Oy(dhepHoil eM-
KOCTH U B y3JI€ y4eTa B TPYIIIOBBIX 3aMepHBIX ycTaHoBKax (I'3Y);

- TPAHCTIOPTUPOBKA K CIIEAYIOMNIEH CKBaKWHE TIPOU3BOIUTCS 03 TPYIHOCTEN;

- miis n3roroBieHuss MII-1 HeT HEOOXOAUMOCTH MPUBIIEYEHUST BHEIITHUX CTOPOH
(oOGopymoBaHHE MOYXHO U3TOTOBUTH BHYTPH ITPOMBICTA);

- Hy’)KHBbIC MaTepHaJIbl MO>KHO HAHTH B TFOOOM PErHOHE CTPaHBbI;

HyHo Takxe MoquepKHyTh TPOAOIKUTEIILHOCTh BpEMEHH OIpe/IeNICHUs] 0OBOTHEH-
HOCTH ¢ romonbro MII-1.

Hampumep, B 10 BBI Ha ckBaxkune 702 1eOUT KHUIKOCTH ITO PEXKUMY B CYTKH 24 M>.

1) YUto6bl 3anoHuTh 1M* eMKOCTH yiiaer B cpeaneM l4ac (60 MuH)

2) A mpu or6ope npoOsl ¢ Obankol MakcuMyM 30 CeKyHI.

- B mepBoM ciryuae Hai pesyiasrar OyaeT Oosiee TouHbIM. Tak Kak OXBaT BPEMEHU
M03BOJISIET 3a(PUKCHPOBATH PA3HBIE MOTOKHU JKUJIKOCTH M BEPOSITHOCTh KOJICOaHUS Pe3yilb-
TaTOB MUHUMAaJIbHAS.

Kax padoraer MII-1

1. CoeauHseM NUIAHT BHICOKOTO JIaBJICHHUS K CKBOYKUHE.

2. 3amoyHsgeM 10 MaKCUMalIbHON OTMETKH. OTCOCIUHSIEM.

3. CkBaxkuHa Janblie IpoJoKaeT paboTaTh Ha BHIKUAHYIO JIMHHUIO.

4. Bxumouaem TOH. CtaBum perymsarop Ha +60°C.

5. XKnewm. Ilocne oTCTOS MOSBUTCS YPOBEHB — TPAHUIIA MEX/Ty BOIOH U HEDTHIO.

6. H3mepsiem. AKTUBUpPYEM.

7. OTkauuBaeM XHUAKOCTh C TOMOIIbIO BAKYYMHON aBTOLIMCTEPHBI.

8. IlepeBon k cieayrolieil CKBaKUHE.

9. DxoHOMHYECKas peHTa0eIbHOCTb.

- Pacxomsr muist moprorosku MII-1 150 000-250 000 KZT (400-680 USD)

- llena rva Hep1h Ha 20 oKTAOPs 2018 — 80,04 USD 3a 6appeinb

- Umxenepsl ¢ nomoinbio MII-1 npu Ha3HAYEHUU MEPOTIPUATUN MOTYT UCTIBITHIBAThH
YyBCTBO YBEPEHHOCTH.

- BoBpewms BBIABIATH POCT OOBOJHEHHOCTH M CHUYKEHHUE TPOyKTUBHOCTH.

- banancupoBats komnencanuto 3akauku B [II1]] (ITognepxanue miacToBoro naB-
JICHUS).
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- YTouHUTh MOKa3aresnel ckBaxkuH nocie oOypenust u ['TM (I'eonoro-texanyeckue
MEpPOIPHUATHS).

Ot Bcex 3TuX (PaKkTOPOB 3aBUCUT BEITIONHEHUE €KETOMHOTO TUTaHa TOOBIYH KOMITA-
Hnn «Kapakanbacmynait» [11].

MBI He OTpHIlaeM METOJ OTIpeIeNIeHNsI 0OBOJHEHHOCTH C TIOMOIIBIO OaHOK. DTOT
TpaauLMOHHBIA MeTol npakTukyeTcs rogamu. Ho MII-1 — 310 BcnoMorareiabHblid npu-
0Op, KOTOPBIN MPUXOAUT HA MTOMOIIb BO BPEMsI Pa3HOIIACHI MEXKTy HHKCHEpaMH H3-3a
Pa3HBIX PE3YNIBTATOB MPOO. A TaKKe JIJIS IPOBECHUS T'€0JIOTO-TEXHUUYSCKUX MEPOTIPHUS-
THH HEOOXOIMMBI 00JIee TOUYHBIC aHAIHM3BI TPOO CKBAKUHHON TPOMXYKIIUHU, ¥ C TIOMOIIIHIO
MpeaIaraeMoro mpudopa Mbl MO)KEM HAMETHTH MpaBHIIbHOE Meporpusitue. OH o4eHb
yI0O€H TS NCTIOTB30BAHUS HY)KHBIX IIeJIeH, U IMeeT HeOOIBIIYIO CTETIeHb PHUCKA.

Pesyabrartsl u o0cyxkaeHune.

Jst TOro, 4TOOB! BHINICYKa3aHHBIC PAOOTHI OBUIN MPOIYKTUBHBIMH, HEOOXOAMMO,
YTOOBI YCTAaHOBJICHHBIM HAMU MOKa3aTellb BOAHOTO MpolieHTa 0p11 TouHbIM. Ho 13-3a pas-
JINYHOT'O MOTOKA YKUJIKOCTH (TIOTOKA), MOAHUMAIOIIETOCS BBIIIE HHTEPBAJIOB HIEPPOpaLIUH,
B CKBOXMHE CTAHOBHUTCS TPYIHO IIPOBOAUTEH Oe30MHMO0UHEIE MPOOHBIE paboThI [12-16].

WHCTpyMeHTHI, HEOOXOIUMBIE TSI U3TOTOBJICHUS KOTIIA!

- JIuct xene3Hblit — Sm?

- Tepmocroiikoe crekio crexino 100x60 cm — 2 mT

- TOH 5Bt ¢ TepMoperyasTopoM

- [TarpyOxu — 8m

- [ITnaHr KOHTAKTHBIA CKBaKUHHBIN — 3M

- Tepmocroiikuii cumukoHoBbIi repmeTuk (TYTAN).

DxoHOMUYecKast 3P(HEKTUBHOCTD U TIPEUMYIIECTBA!

- HeoOxonumple HHCTPYMEHTBI TS TIOJITOTOBKK MOMKHO HAMTH BO BCEX PETHOHAX CTPaHb;

-TpancnopTupoBKa B CICAYIONIYIO CKBRKHHY HE BBI3BIBACT 3aTPyTHCHHUIA;

-Jl51 U3roTOBIEHUS TPOOOOTOOPHUKOB HE HYKEH CHEIHAIbHBINA 3aBOJ], ©X MOTYT
M3TOTOBUTH BCE MPEATIPUATHS He(DTEra30Boi MPOMBIIIUIEHHOCTH;

-B mporecce HanoHEHUS MPOOOOTOOPHHKA JKUIKOCTHIO €CTh BO3MOXKHOCTh YCTa-
HOBHTBH BPEMS H OTIPEICTUTh JEOUT KUKOCTH CKBAKHUHBI,

-Kpome Toro, MOHO MPOBEPHUTH M CPABHUTH, HACKOJIBKO IPABUIIEHO PA0OTACT KU~
KOMETPHUECKUN TTPUOOP, PACIIOIOKEHHBIN B HaYaJle CKBAKUHBI,

-Heo0s13aTepHO CBOEBPEMEHHO 3aMEHSTH 3aITaCHbBIC YacTH, B Clydae OTKaza Mepu-
OJTMYECKHE MTOTEPH OTCYTCTBYIOT;

-B cnyuae HeoOxomumocTH ompeneneHus OypepHoil BOIsI MOKHO TTOTIPOOOBaThH B
PYIIOBBIX U3MEPUTEIIbHBIX YCTAHOBKAX.

3akJil0ueHne U BbIBOJAbI.

1. CymiecTByroIIMe METOIBI HEMPEPHIBHOTO M3MEPEHUSI OOBOJHEHHOCTH MPOAYKITUH
CKB)KHHBI JTHOO TEXHUYICCKH HE PCATM30BAHBI HA TPAKTHKE, THOO OUYEHB JOPOTH.

2. TpagumoHHBIN CITOCO0 0TOOpa MPOO HE MO3BOJIAET 00ECIICUUTHh HEOOXOIUMYIO
JIOCTOBEPHOCTH MP00. DTOT CIOCOO OmaceH JIst 37I0POBBS OIleparopa 1 3arpsi3HsieT OKpy-
JKAIOLLYIO CPELy.

3.CrienuanicThl-nHXEHEPBI TYTEM ONPEIEIICHUS U KOHTPOJsS (PAKTUYECKOW BOIBI U3
CKBKUHBI OJ1aroziapsi mpoOOOTOOPHHKY:
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- OpPraHu3yIoT JOCTOBEPHO MPABUIIBHBIE MEPOTIPUATHS;

- CBOEBPEMEHHO BBISBIISIOT 1 HOPMAJU3YIOT YBIIaKHEHHbIE CKBAYKUHBI;

- ONTUMH3UPYEMBIMH CKBOKUHAMH OTIPEAEIISIOT IUIOIA/IN;

- HaOnronatoT pe3ynbTaThl CKBa)KUH, BBILIEALINX U3 OypeHusi, Iae OblIN MIPOBEICHBI
paboter 'TM.

Bce BoleHa3zBaHHbIE paOOTHI OyAyT CIIOCOOCTBOBATH BBIIOJIHEHHUIO TUIaHA IO J0-
Obrue He(pTH, MOCTABICHHOTO KOMIIAHHEH.

4. TexHu4eckoe CpeacTBO AN peann3aliu 3TOro crnocoba obecneunBaer Oe3omnac-
HbI€ YCJIOBUS Pa0OTHI OIlepaTopa U He 3arpsi3HsIeT OKPYXKAIOLIYIO Cpery

[Ipennaraemslii npOOOOTOOPHUK — 3TO HE IPU3HAHUE WM HE HECOIIACHE C ITOJXO0-
JIOM K 0TOOpY MpOOBI B OaHKe, KOTOPBIi MpakTuKyeTcs rogamu [17-20]. anHoe m3nenve
SABJISIETCS] HE3aMEHUMBIM HHCTPYMEHTOM, KOTOPBIM MPUXOAUT HA IIOMOILb B MOMEHTBI
CHIDKEHUSI CYTOUYHOTO HE(TEPOAYKTa, KOTia HEOOXOIUMO ITPOBECTH COOTBETCTBYFOLIHIA
aHaJIN3 CKBAXXMH BayKHOTO KOHTPOJIS, KOTIA pe3ysibTaT MpoObl U3 YCThsl CKBaKUHBI CTa-
HOBUTCSI HEOIHO3HAYHBIM. @

Paboma evinonnena npu noodepoicke Komumema nayxu Munucmepcmea nayku u
svicuie2o oopasosanusi Pecnyonuxu Kazaxcman (epanm Ne AP19679430).
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