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AHaJIU3 METO/I0B 100bIYM THKeI0l HepTH

AnHoTauusi. OCHOBHOW mMpoOIEeMOH Ha MECTOPOXKIEHHH IO J00bYe HEPTH SBISETCA
TpyAHOM3BJIEKaeMble 3amackl. B crareke paccMoTpeHbl Kiaccupukanuu HedTeoTAaud pPa3HbIMU
Metoaamu. [IpoBesieH aHanu3 TEXHOJIOTUI U3BJICUECHNUS TSDKENBIX HeTel U MPUPOAHBIX OuTymMoB. B
YAaCTHOCTH, OJHOW M3 IIMPOKO HCIOJIB3YEMbIX METOAMK YBEJIMYEHUs HedTeoTaauu sBIAIOTCA
XOJIOAHAs J0ObIYA TSHKENOH He(hTH BMECTE C TIECKOM.

KiroueBsble cioBa: 100b4a HepTH, TsDKENnas HeTh, BBICOKOBsI3Kas HE(PTh.

Tsokenble HeTH W ra3oBble TUApaTbl B YCIOBUAX UCTOIIEHHUS TPaJAULUOHHBIX
HHEPreTUYECKUX PECypcoB MpUOOpETaIoT Bce Ooibliee 3HaYeHHE B MHUPOBOM 3koHOMHKE. Ocoboe
3Ha4YeHHe OHM UMerT U B Poccuu, rae MecTopoxaeHus JIerkod HeTu BbIpaOoTaHbl Oosiee yem
HaIoJIOBUHY, U OJIHOBPEMEHHO - AEUCTBYIOLINE U NOTEHIUAIbHbBIE IEPEPAOOTUUKHU B OOJIBIIMHCTBE
CllyyaeB HE MMEIOT MPSIMOro JOCTyIa K pecypcaM. OnepanvoHHbIe 3aTpaThl 10 J00bIUE TSHKEION
He(TH M TPUPOAHBIX OMTYMOB B 3-4 pa3a MpeBOCXOIAT 3aTpaThl HAa JOOBIYY JIETKOH HEPTH, YTO
CBSI3aHO HE TOJIBKO ¢ 0oJjiee BBICOKOM IUIOTHOCTBIO M BSI3KOCTBIO TSDKENBIX HepTel, HO U ¢
HEJ0CTaTOYHOW Pa3BUTOCTHIO TEXHOJIOTUU €€ J00bIYM U NepepadOTKH B Hallled cTpaHe. Tskenble
HepTH M TPUPOAHBIE OUTYMBI XapaKTEPU3YIOTCS BBICOKUM COJEpPXKAHUEM apoOMaTHUYECKHX
YIIEBOAOPOAOB, CMOJIMCTOAC(AIBTEHOBBIX BEIIECTB, BBICOKOM KOHIEHTpAalMEH METauIOB U
CEpHUCTBIX COEIMHEHHUH, BBICOKUMHU 3HAYCHUSMHU IUIOTHOCTH M BSA3KOCTH, ITOBBILICHHOM
KOKCYEMOCTBIO, YTO MPHUBOJAUT K BBICOKOH CEOECTOMMOCTH JOOBIYM, MPAKTHUYECKH HEBO3MOMKHOMN
TPAHCHOPTHPOBKE MO CYLIECTBYIOUIMM He(TenpoBoJaM M HEpeHTAOeNbHOM, M0 KIacCHYECKUM
cxemam, HedTernepepadoTke /1/ .

Jlo6bI4a TsDKENbIX BBICOKOBS3KMX He(Tel MpH MOMOIM TEXHOJIOTUH I OOBIYHBIX HedTel
BEJeT K HM3KOM HedTeoTnaue M MOTepe LEHHBIX MOMYTHBIX KOMIIOHEHTOB, YTO 00OpauyMBaeTcs
HE/IOMOIYYEeHHOW MNpHUOBUIBI0O M HAHOCUT BpeA 3KOoJOruM. [loBeJeHHe HCXOAHOTO ChIPbS M0
TpeOdyeMoro KadecTBa JIOCTUTAaeTcsl pa3OaBiieHHEeM 0oJiee JIETKOW HePThIO WM MepepaboTKOoM 0
MOJTyYeHUsl TaK Ha3blBaeMOM cuHTeTHYeckod HedTH. MHoraa s TpaHCHOPTHPOBKH TSKENBIX
BBICOKOBSI3KMX He(TEeH CTpOsTCS cleluanbHble TPyOONpoOBOJIbI C TOJOTPEBOM, UTO TaKKe
yBEIIMUMBaeT M3AECPKKH MPOU3BOJCTBA. Pa3zpaboTka M BHeIpeHUE HOBOM TEXHOJOTMM pa3pabOTKU
BBICOKOBSI3KMX He(pTell M HmpHUpOJHBIX OUTYMOB - MpoOJieMa JOBOJIBHO Y3Kas M, HaBepHOE, 3Ta
TexHousiorus nocneanue 10 neT pa3BUBaeTCs MHTEHCUBHO, 4TO B Omkaiimue 20-25 net oHa Oynet
OJIHOM M3 OCHOBHBIX TEXHOJOTMH pa3pabOTKH OCHOBHBIX 00beMOB H00buM HepTu B Poccum.
CerosHs 3amachbl y HaC KaTacTpo(UUeCKH YMEHbIIAIOTCA U YBEJTMUMBAIOTCS 3a1achl BHICOKOBS3KHX
HedTel 1 npupoaHbIX OuTyMOB. KpoMe TOro, y Hac OrpoMHbI€ 3amachl pa3HbIX HETPAIUIIMOHHBIX
YTJIEBOIOPOIOB, TAKUX KaK CaHIleBasi HEQTh, TaK Ha3bIBaeMas "Heo3pesnas HeTh" B TOM YUCIIE U
MaTpuyHasi HeTh, T.€ CYLIECTBYET Macca BUJIOB HepTH, KOTOpas cerojHsi He pa3padaThiBaeTcs. B
OCHOBHOM OHHM 3aJleraloT B TaK Ha3bIBa€MbIX CIIA0OMPOHMIIAEMBIX KoJuleKTopax. KaHnajackue
npupoanbie Outymbl. B 2011 r. Gonee 43% oT MupOBON AOOBIYM HETPAAMLIMOHHOW HedTH
COCTaBHJIM KaHAJCKUE MPUPOJHBbIE OUTYMBI, 00BEM IMPOU3BOACTBA KOTOPHIX jaocTUr 80 MIH T.
OcHoBHBIMU parioHaMu 100sun B Kanane siisitores mectopoxaeHus: Atabaska, Gold Lake, Peace
River Ha TeppuTOpHM NPOBUHIKHU AJbOEpTa.

Ha cerogusmnuii 1€Hb M3BECTHO JOCTATOYHO MHOIO TEXHOJOTHI H3BIICYEHMS TSKEIBbIX
HepTel U TPUPOJHBIX OMTYMOB, KOTOpBIE Ha MpPaKTHKE JIOKa3ald CBOIO 3(PPEKTHBHOCTH: 3TO
uukianyeckas 3akauka mapa (Cyclic Steam Stimulation — CSS), maporpaBUTallMOHHBIA METOA
npenupoBanus (Steam—Assisted Gravity Drainage — SAGD), xononnas no6sr4a (Cold heavy—oil
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production with sand — CHOPS), u3BiieueHre pacTBOpUTENSIMH B TTapooOpazHoM coctostauu (Vapor
Extraction — VAPEX), nporiecc ¢ pobasienuem pactBoputens (Solvent Aided Process — SAP),
KOMOWHAIIMK BHYTPHUILIACTOBOTO TOPEHHS U TOOBIYM HE()TH U3 TOpU30HTATLHON cKkBaxXHHBI (Toe to
Heel Air Injection — THAI), HoBas texnonorus CAPRI (CAtalytic upgrading PRocess In—situ) Ha
0aze THAI, mnpennonararomas HWCIOJb30BaHME KaTanu3aTOpoB okucieHus. I[lo 3amacam
YTJIEBOJIOPOAHOTO CBHIPhsS B 0OIIIEM MOKA3aHO HA PUCYHKE 1.
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Pucynok 1. 3anacsl yrieBo1opoaHOIO ChIpbs

Bce atu mpobnemsl BUIHO Ha pucyHke. Ecinu TpaguuuoHHble pecypchl He(TH U rasa 3To
npumepro 103 muipn ToHH, TO pAanbine Oonpmie. ['a3pl W HeTH B IJIOTHBIX (QOpMaLUsIX H
IPOHUIIAEMBIX KOJIJIEKTOpPAax e€mie Ha TMopagok Oombme. M eme Ha mnopsaok Ooiblie
BOJIOPACTBOPEHHBIE Ta3bl KOHTHMHEHTOB W eIlie OOJbIIe 3TO Ta30ruapaThl. MeTosl pa3paboTKu
BBICOKOBSI3KOI He(hTH MpeicTaBlIeHbl HA PUCYHKE 2.
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Pucynox 2. Metoas! pa3paboTKH BBICOKOBS3KON He(PTH



B HacTosiiee Bpemst HCIIONIB3YIOTCST pa3HOOOpa3Hble METOABI pa3pabOTKH MECTOPOXKACHUM
IPUPOJHBIX OUTYMOB, NMPUMEHUMOCTh KOTOPBIX OOYCIOBIMBAETCS I'€OJIOIMUYECKHM CTPOCHHEM U
YCIOBHUSAMHU 3aJieTaHUsl IUIACTOB, (U3UKO—XMMUYECKMMU CBONCTBAMHU ILIACTOBOTO (IItOM[A,
COCTOSHMEM M 3alacaMH YIJI€BOJOPOJHOIO ChIPbs, KIMMAaTOreorpapuyeckuMm yCIOBHUSIMH,
HAIMYMEeM MHPPACTPYKTYphl U Apyrumu (akropamu. Hanbonee monmynsspHbIMU SIBISIOTCS 100bIYa
KapbepHBIM CIIOCOOOM U TEIIOBBIE METOIbI 1OObIuH /2/.

[Ipu xapbepHOM MeTOJe pa3padOTKKM HACHILIEHHAas OWTYMOM IIOpOJa W3BIIEKACTCS
OTKPBITBIM CIIOCOOOM, B CBSI3U C Y€M BO3MOKHOCTh NPUMEHEHHsI 3TOI0 METOJa OrpaHUYMBACTCS
ryOMHOHN 3aneranus miactoB 10 75 M. KapeepHbiM cioco6oM MoryT ObITh 100BITEI MeHee 40%
3aracoB KaHaJCKUX MNPHUPOJIHBIX OuTymOB. Ilocie u3BneueHust mopojbl TpeOyeTcs NMpoBEAEHUE
JOMIOJTHUTEBHBIX Pa0OT MO MOJYYCHHUIO U3 HEe CHMHTETHUYECKUX YTIIEBOJIOPOJOB (Ha yCTaHOBKAax
anrpenaepax).

Haunbosiee mepcreKTHBHBIM TEIUIOBBIM METOIOM DPa3pabOTKH MECTOPOKICHUN KaHAJICKHX
MPUPOJHBIX OUTYMOB cuutaercs TexHosorus SAGD, paszpaborannas OpuTaHckol HedTeraszoBoi
komnanueit BP (Beyond petroleum, 1o mast 2001 r. komnanust Hocuia HazBanue British Petroleum).
Texnonorus SAGD npeaycmarpuBaer OypeHHE JIByX FOPHU3OHTAIBHBIX CKBAYKUH, PACIOI0KEHHBIX
napajyieIbHO OJIHA HaJl JIPYroH, yepe3 HePTEHACBHINICHHBIC TOJIIMHBI BOJIW3M TOIOMIBBI TIACTA.
[Tap, momyyaemblil pu MOMOIIM NPHUPOJHOTO ra3a, HarHeTaeTcsl B OJHY M3 CKBAXKHH, KOTOpas
IIPOXOJIUT MPUMEPHO B 5 M BblIIlIe JOObIBaroIe ckBakuHbl. [lap HarpeBaer U CHUXKAET BSI3KOCTh
OuTyMa, KOTOpBIH BMECTE€ C KOHJIEHCHPOBAHHBIM I1apOM CTEKAaeT B JOOBIBAIOIIYIO CKBaXHHY.
[TockonbKy He(Th BCEr/la HaXOOUTCS B KOHTAKTE€ C BBICOKOTEMIIEPATYPHOH MapoOBOW Kamepowu,
HOTEPH TeIUIa MUHUMAJIBHBI, YTO JICNACT 3TOT CHOCO0 pa3paOOTKU SKOHOMHUYECKHU BBITOAHBIM /3/.

Hedrsanpie mecku ycnemno paspadareiBaror B Kaname ¢ 60-X TOZOB MpONUIOTO BeEKa.
CeronHsa mpuUMepHO MOJIOBUMHA He(TU 10OBIBaeMOW B ATOH CTpaHEe NPUXOAUTHCS Ha HETSIHbIE
neckd. [lox HEPTSAHBIM MECKOM, Ha caMOM Jelie, MOAPa3yMEeBAeTCSd CMECh IECKa, BOIbBI, TJIMHBI,
TsKenol He(TH M mpupoxHoro Outyma. Bwigensior Tpu HepTsHbIX pernoHa B Kanane co
3HAYUTEIBHBIMH 3amacamMu Tspkenol Hedtu m mpupomHoro outyma. Ito Athabasca, o koTopom
MHOrMe HaBepHska ciblanu, Peace River m Cold Lake. Bce oHu HaxonsTcss B NpOBUHIMHU
Anwsbepra. CornmacHo nporaozy MDA, Kanana B nepcnektuBe OyJeT OJHUM U3 JpaidlBepoOB pocTa
noOerun HeTpagunuonHo Hedtu. B mepuon 2011-2035 rr. moObua KaHAACKUX OUTYMHHO3HBIX
MIECKOB BBIPACTET B 2,7 pa3a, 4TO MO3BOJIUT KOMIIEHCHPOBATH MAaJAIOUIYI0 J10ObIUY TpaAUIIMOHHON
HedTH B cTpaHe. [Ipu ycioBUUM pemieHus: SKOJOTHUECKUX MpobiieM U obecrieueHus: He0OX0MMOM
TpyOONpOBOJHOM  MHQPPACTPYKTypoll — mpeamosaraercs, 4YTO KaHajackas HepTb Oyzaer
JKcropTUpoBaTbes Ha poiHOK CHIA 1 a3uaTckue peIHKH.

Kpome yrineBogoposoB Tsixkenbie HehTH coaepkaT HaQTEHOBBIE KUCIOTHI, CYIb()OKHUCIIOTHI,
NPOCThIE M CIOXHBIE 3(QUPBl, a TaKKe pelKHe [BETHble MEeTaUIbl B KOHIUIIMOHHBIX
KOHUEHTpalusx. B TsSKenpIX BBICOKOBSI3KMX HE(PTAX COJEp)KaTcsi W TaKue YHUKaJbHbIE
KOMIIOHEHTHI, KaKk Ha)TEHOBBIE KHCIIOTHI, CYJIb(OKUCIOTHI, IPOCThIE U CIOKHBIE 3(PUPBI, KOTOpHIE
MOKHO H3BJIeUb NpU IepepaboTke Mo crnenuasbHoi cxeme. CTOMMOCTb 3THX KOMIIOHEHTOB B
o0beMe TOBapHOW MPOAYKIMM, MOTy4aeMOW B pe3yibTare NepepaboTKH, MOXET HMPEBOCXOJUThH
CTOMMOCTh He(TenpoayKToB. TakuM o0Opa3om, ISl TTOBBIIMICHUS] YKOHOMHUYECKON d(PPEeKTUBHOCTH
OCBOCHMS  TSDKENBIX  BBICOKOBSI3KMX  HedTe  HEoOXOIUMMBI COBPEMEHHBIE  TEXHOJOIHUH,
MO3BOJISIIOIINME PACIIUPUTh ACCOPTHUMEHT TOBAapHOW MPOIYKIMH, MOJy4yaeMOW Mpu Jo0bue U
nepepaboTKe ITOTO CHIPHS.

Bsskocts HedTH BhIpakaeTcs rpagycax no mkaie AHU, torna minorHocts HedTu > 0.93
(21° AHN), nnotHOCTH cBepxBsi3koil HepTr > 1.00 (10° AHHM), a Gutym — 310 «TsmKenas» HedTh,
KOTOpasi B IJIACTOBBIX YCJIOBHSX 00Ja/aeT MPaKTUYECKU HYJIEBOM TeKydecTbhio. OCHOBHBIE 3aJI€KU
TH B roxHOM pernone [Ipukacnuiickoro 6acceiiHa U BTopocTeneHHble — B OacceiiHe Ycriopra. K
TEXHOJIOTUM  XOJOJHOW JIOOBIYM OTHOCSITCS: BEPTHKAJIbHBIE CKBaKHUHBI; TOPU30OHTAJIbHBIE
CKB)XMHBI, MHOTOCTBOJIbHBIE CKB@)KMHBI; 3aBOJHEHHE; KOMOMHMPOBAaHHAs JOOBIYA «TSKETOW»
Heptu ¢ meckom (CHOPS); BbITeCHEHHE CMEIIMBAEMBIM/HECMENTUBAEMBIM Ta30M. TE€XHOJIOTHUHU
CHI)KEHHS BSI3KOCTH COCTOAT M3 CIEIYIOIIMX YacTed: Topsyee 3aBOAHEHME; LUKINYECKas



MapOCTUMYJISIMS;, BBITECHEHHE He()TH MMapoM; TpaBUTAIMOHHOE JPEHUPOBAHHE C MApOBBIM
BozaeiictBueM (SAGD); pacTBOpuTENb; BHYTPUILIACTOBOE TOPEHHUE; CHIYKEHUE BSI3KOCTH B TIJIACTE.
Taxxke MOKHO CTUMYJIHMPOBATH AOOBIYY OMTyMa IMIAXTHBIM CIIOCOOOM, YTO BKIJIIOYAET CJETYIOIIUE
IIPOLEYPhl: OTKPbITas pa3paboTKa; MPUMEHSETCs MPU TOJIIIUHE MepeKphIBaroIeil Topoas! 10 75
M; TepBUYHAs MepepaboTka OHTyMa OCYIIECTBIISIETCS HA MPOMBICAE, C MOCIEIYIOIIUM
obyiaropa’kuBaHUEM; IPOrpaMMa padoT BKIFOYAET U PEKYJIbTUBALIUIO YYaCTKOB.

Teppuropusi Kazaxcrana Oorara «HETpaJUIMOHHBIMI» HEPTSHBIMH MECTOPOXKICHUSIMH,
pa3IUYarOIMMUCS 110 YPOBHIO 3arpsI3HEHUN U TPYJHOCTEH IpU JOOBIYE U SKCILTyaTalluu. XapakTep
pa3paboTKU ATUX HEPTAHBIX 3aI1aCOB — OT BBHIOOPA MECTOPOXKICHHIA IO IKOJIOTUIECKOTO KOHTPOJIA
- HEU30Ee)KHO OKaXeT BJIMSHHUE U Ha cuTyalnuio B caMmoM KaszaxcraHe, u Ha Becb Mup. Pe3ynbTatsl
pa3paboTKU MECTOPOXKIACHUU TSHKENOW BHICOKOBS3KOM Hedptu B Kaszaxcrane moka HE BHYIIAIOT
ocoboro ontumusMa. TpebyeTcs najbHellIee COBEpLUICHCTBOBAHUE TEXHOJIOTUH U 000pyI0BaHUs
1151 IOBBIeHUS 3¢ (heKTUBHOCTH 100bIYU. B TO e Bpemsi MOTeHIAN K CHIPKEHUIO ce0eCTOMMOCTH
N00BIYM TSDKENOH He(TH eCTb, 1 MHOTME KOMIIAHUU I'OTOBBI NIPUHHUMATh B €€ J00blYe aKTHBHOE
yuactue. Cepbe3HO MpoOIeMOi SBISETCS TakXKe TO, YTO IS MEpPEeKayKd KakK JIETKOW, TaK U
TSOKENOW He(TH HCIOoNB3yeTcss OJHAa CHUCTeMa TPyOONpOBOAOB, YTO MPHUBOAMT K YXYJIIICHUIO
KayecTBa Bcell mepexaunBaeMoil HegTr. OmepannoHHbIE 3aTPaThl MO J00bIYE TKEIOW HEPTH U
IPUPOJHBIX OUTYMOB B 3-4 pa3a MpeBOCXOAAT 3aTpaThl Ha JOOBIY JIETKON He(TH, 4TO CBSI3aHO HE
TOJIBKO C 0OoJiee BBICOKOW IUIOTHOCTBIO M BSI3KOCTBIO TSDKEIBIX He(TEH, HO M ¢ HEZOCTaTOYHOU
Pa3BUTOCTHIO TEXHOJIOTHHU €€ JOObIUH U IepepaboTKH B Haleil crpane /4-6/.

[Tockonpky B Kazaxcrane nocne TeHrusa He OXKUIAeTCS OTKPBITHS IPYIMX MaTEpUKOBBIX
BBICOKOJICOMTHBIX MECTOPOXKJICHMH, B MEPCIEKTUBE NPEIACTOMT OCBauBaTh JIMIIb MOpPCKHE
MECTOPOXKIEHHS, 4YTO CBSI3aHO € OOJBIIMMHM  WHBECTUIIMOHHBIMU U DKCIUTyaTallMOHHBIMU
pacxonamu. Ha cyme MHOrme Ka3axCTaHCKHME MECTOPOXKICHMS HAXOIATCS B AKCIUTyaTalluM YxKe
JIOCTaTOYHO JJIMTEIbHOE BpPEMS U SBISIOTCA MajloAeOMTHBIMH. Ha STHX MecTopokIeHHsIX
CHCTEMaTUYeCKH CHMXKaeTcs J00blYa He(TH, YXYALIAKTCS YCIOBUS HKCIUIyaTalluM CKBaXKHH,
pacTyT NOTPeOHOCTH B KalMUTAJIbHBIX BIIOKEHUSAX, HENPEPBIBHO YAOpOXKAaeTcd J00blYa OJHOU
ToHHbl Hedtu. Hedtp Mectopoxnenuit mnosmyoctpoBa by3aum, ocoGenno KapaxkanOaca wu
MecTtopoxkaeHus: CeBepHblli by3auum, xapakTepHa BBICOKOHM BSI3KOCTHIO, OOJIBIION CMOJMCTOCTHIO
P 3HAYUTEIBbHOM COJEPXKAHUM CEPHUCTBIX COEIMHEHUH. TpaJuIMOHHBIMM METOJAaMH, T. €
METOJIaMH, KOTOpbIE OTHOCSATCS K MEPBBIM M BTOPBIM ATaraM pa3padarbIBaTh 3ajexb TpyaHo. Ha
MectopoxkaeHnn  KapaxanOac OCHOBHBIMM  (DakTOpamMH, OCTOXHSIOIMMHU  SKCIUTyaTaIUIo
neicTByrolero a100bBaomero (oHma CKBaKUH KPOME BBICOKON BSI3KOCTH SIBJISIIOTCS: BBICOKas
OOBOJIHEHHOCTh M OONBILIOE COJACpKAHUEM MEXaHHYeCKUX Mpumecedl (mecka) B MPOAYKLUHU
ckBaxuH. [IpoGiiema ¢ 0OBOJHEHHOCTHIO JOOBIBAEMOM MPOAYKIIMU CKBOKMH BO3HUKJIA C Hayala
pa3paboTKu MecTopoxaeHus. [ perieHus mpobiaeM BbICOKOBS3KOM HE(TH U ¢ BHIHOCOM IECKa, B
HaCTOsIIEee BpeMsl, AJI1 MECTOPOXKIECHUHN ¢ TSHKENON HE(PThIO, pa3paboTaHbl M IPUMEHSIOTCS HOBbIE
TEXHOJIOTUH, HE OrpaHMYMBAOIIME BBIHOC mecka Ha 3aboil ckBaxuHbl (CHOPS — Texnomorus
«XOJIOJHOMY» NOOBIYH TsKENoN HedTH ¢ JOOBIUEH TecKa).

Pa3zpaboTka MECTOPOXXJEHMH C BBICOKOM BSI3KOCTBIO OU€Hb CJIOXKHO. XOJIOAHAs J100bIua
MPEACTABISIET COO00M HETPAIUIMOHHBIA CHOCO0 TEPBUYHOM MTOOBIYM, TPH KOTOPOM TIECOK
CMEeLUANbHO HM3BJIEKAIOT BMeCTe ¢ He(Thio, BOAOH U razoM. OH peanusyeTcs B BEPTUKAIbHBIX,
HAKJIOHHBIX WM HaKJIOHHO-HAMNpPaBIEHHBIX CKBA)XMHAX C MPUMEHEHHEM BHUHTOBOIO Hacoca
KaBUTAIIMOHHOTO TUMA. TemI 100bIYM CYIIECTBEHHO YJIYUYIIAeTCs IO CPABHEHHUIO C TPaJULMOHHBIM
crocoboM MepBUYHON pa3paboTKu He MeHee ueM Ha mnopsanok. KosdduumeHntsl ornaum Takxke
3a4acTylo BbIlIe, OOBIYHO B Juamna3oHe 8—15 % oT mepBOHAYaJIbHBIX I'€OJOIMYECKHX 3aIlacoB,
COTJIACHO PUCYHKY 3.

XomnoHast 00bIYA CTala JIYYIIUM BBIOOPOM Ui pa3pabOTKH HEPTIHBIX MECTOPOXKACHUH ¢
HanOoJyiee BBICOKOM BSA3KOCThIO B Mupe, BocobeHHoctn B Kamage. CymectByer Oombioe
KOJINYECTBO JIAHHBIX, YKa3bIBAIOIIMX HA TO, YTO MPH JOOBIYE MECKa 00pa3yrOTCs JUIMHHBIE KaHAJIBI C
YBEJIMUEHHOM MPOHUIIAEMOCTHIO («IEPBOTOYMHBI»), KOTOPHIE pa3pacTarlOTCsl U3 CKBAXXUHBI BHYTDPb
HeTeHOCHOTo Iacta Ha pacctosHus 0T 200 M u 6osiee OCHOBHBIM CBOMCTBOM JaHHOTO croco0a



SBJIIETCS 00pa30BaHME U 3aKaUYMBaHUE B YEPBOTOUYMHBI BCTICHEHHON He(TH, M0 MEpe TOro Kak OHU
pa3pacTalTcs BHYTPh HE(PTCHOCHOTO Iuiacta. «YepBOTOYHMHBI» OOCCICUMBAIOT YITYYIICHHBIHN
noctyn K miacty. K duciay nmpeuMymecTB X0J0MHOW JOOBIYM OTHOCHTCS M YCIIEX 3TOTrO Crocoda
IIPH UCIOJIH30BAaHUU HA OYEHb TOHKHX IECUAHBIX IIACTaX, B 30HAX C 3(P(PEKTUBHONH MOIIHOCTHIO
miacta Bcero 2 M. [IpakTWdecKuil ONBIT TPUBEN K MOSBICHUIO ONTUMAIBHBIX [PHHIIUIIOB
9KCILIyaTallii, UCIOIb3YEMbIX B CAMBIX Pa3HOOOPa3HBIX IMOJIEBBIX YCIOBHSIX: JIOBOJIBHO OBICTPOE
MIePBOHAYAIILHOE CHIDKCHHE JIABJICHUS B IUIACTE (3@ MEPHOJ OT HECKOJIBKUX HEAENb 10 HECKOIbKHX
MECSIIEB), MOCIIE KOTOPOrOo COXPAHSECTCS OYCHb HHM3KOE JIABJICHHE B MPHU3a00MHOM IPOCTPAHCTBE
(mpeamoyTUTENEHO MeHee S5 cioeB kuakoctu). [ebut mecka, 0,2-0,3% moObIBaeMOM KUAKOCTH,
MEHBIIIC Ha THITHYHBIX KaHAJICKHX MECTOPOXKACHHIX. Takue 00beMbl IecKa JIerko 00padaThIBarOTCS
MIPU CTAaHIAPTHBIX PEXKUMaX padOThI TTyOMHHBIX HACOCOB. IIpOMBICTIOBBIC NaHHBIE CO CKBAKHH
MecTopoxkaeHus KapakanOac Tak ke CBUACTECIbCTBYIOT 00 YBEIUYCHUN MTPOAYKTHBHOCTH CKBAYKUH
IIpY MPUMEHEHUH MeToJa JO0ObIYM C BBIHOCOM IUIACTOBOrO Iecka B 3-6 pa3 IO CpPaBHEHMIO C
MOKA3aTeIsIMU TIPH TPUMEHECHUH METOJOB OrPAaHMYUBAIONIMX BBIHOC IUIACTOBOrO IIECKA, 4YTO
TOBOPHUT O 3HAYMMOCTH DPEKHMMa BBIHOCA TUIACTOBOTO TECKa BBIHOC TIACTOBOrO MECKa — 3TO
HEOOXOUMBIN M BBITOJIHBIN aCIEKT MPH J0ObIYE BHICOKOBS3KOW KapakaHOacckon Hedtu /7/.

NPORONXHTENBHAR AobkmMa necka
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Pucynok 3. Meton xonomHol 100b4u HePTH

B Teuenue 12-18 mecsueB gocturaercs ypoeHb oOmieil 1o0bun 30.000 T., ¥ CKBaKHMHBI
MPOAOIDKAIOT paboTaTh ¢ XopomMMHU AeduTaMu o npoimectBuu 18-30 mecseB. OOBOJHEHHOCTh
OCTaeTcsl Ha NPUEMJIEMOM YPOBHE, U IPUTOK BOJbI HE MPEMSITCTBYET 3KOHOMUYECKH BBHITOJHOMN
no6srie Hetu. Metox n0OBIUM TSDKETOM He(pTH C BBIHOCOM IUIACTOBOIO TECKa I103BOJIAET
n30exarb pPacxXoJ0B CBSA3aHHBIX C TPOU3BOJCTBOM Iapa, M MPEIOCTABISET BO3MOXKHOCTh
pa3pabarbiBaTh TOHKHE He(TEHACHIIIEHHbIE IUIACTBI, KOTOpble HMHAaye HEBO3MOXKHO OBLIO Obl
9KCIIyaTUPOBAaTh KAKUMH-TMOO TEPMMUECKUMU WM TPAJAULHUOHHBIMU METOJAMHU JIOOBIYH.
Mecropoxaenne Kapakanbac oOnagaeT MHOTUMH XapaKT€pPUCTUKAMH, OJaronpUATHBIMU IS
IIPUMEHEHHS METOA «XOJIOJHON» JOOBIYHU C ITIECKOM.

Hanpumep, HernmyOokoe 3aneranve He(TEHACHIIIEHHBIX IUIACTOB, COCTOSALIMX TIJIaBHBIM
o0pa3oM M3 MecYaHWKa C OOJIBIION MOPUCTOCTBIO, M PE3EPBYAP COAEPKUT TSKEIYyH0 HE(PTh C
pactBopeHHbIM CH4. OTCYyTCTBYIOT aKTHBHBIE IIOJOIIBEHHBIE BOJABI, IPOAYKTUBHBIE 30HBI
TOMOTE€HHBl B Ilerecoo0pa3Hoil creneHH, He(TEeHACBHIIIEHHOCTh BBICOKAs, M OTCYTCBYIOT
MOOMIJIbHBIE MOJIOCKH BOJbI. Takoil MeTon compsikeH ¢ A00bIdei OONbIIOro KOJIMYECTBA MECKa U3
CJ1a00CIIEMEHTUPOBAHHOTO KOJUIEKTOpA, YTO B CBOI OYEpedb MPUBOJUT K CYLIECTBEHHOMY
yBeIUYEHUI0 00bemMa 100b1un HedTH. Ecnu npu oObIYHOM pekume AeOUT cocTaBisieT 2 - 5 TOHH B
CYTKH, TO 33 CYET NIPUMEHEHHUS XOJOJHOTO METO/AA 3Ta Ludpa MOXKET Jerko yBeauyuThbes 10 10 -
15 TonH B cyrku. HampoTus, oObIYHBIE METOABI MEPBUYHOIO MU3BJICUEHUS HE(PTH (HU3KUI 1eOuT
KHUJKOCTHU, BHICOKUI TUHAMHUYECKUN YPOBEHb M YCTaHOBKA Hacoca BBILIE HMHTEpBasia nepdopannn)



HE BBI3BIBAIOT BBICOKOTO HM3BJCUCHMS IeCKa M TMOAJEPKUBAIOT SKCIUTyaTal[MOHHBIE 3aTpaThl Ha
HEOOJIBIIIOM YPOBHE, XOTS B TO € BpeMs HE MO3BOJSIOT MHOTUM CKBa)XMHaM paboTaTh ¢
MaKCUMaJIbHO BO3MOXHBIMH JUIA HUX aeOuTaMu. [IpoMbicioBble HAOMIOACHUS HA MECTOPOXKICHUU
KapakanOac cBHIETENBCTBYIOT O TOM, YTO 3KCIUTyaTalUsi CKBaKHUH C MCIIOJb30BaHHMEM BHHTOBBIX
HACOCOB MO3BOJISIET CO3/1aBaTh 3HAYMTEIbHBIC JETPECCUU U MOTydYaTh BBICOKUE eOUTHl HE(PTH, Ha
IIOBEPXHOCTb U3BJIEKAETCS Ta30)KUIKOCTHASI CMECH C IIECKOM.

Takum 00pa3oM, B YCIOBHSIX MCTOILEHHS 3allacoB TPAJUIIMOHHOHN JIETKOJOCTYITHON HedTH,
HE00X0AMMO Bce OOJIbllle pa3BUBATh TEXHOJIOI'MU OCBOEHHS TaKOI'O0 MCTOYHMKA YIJIEBOJOPOJHOIO
CBIPBSI, Kak OuTymMuHO3Hast HePTh. Kazaxcran obmamaeT OrpoMHBIM MOTEHIIMAIOM B 3TOW 00JIacTH,
HO 3TO TpeOyeT OrpOMHBIX KallUTAJOBJIOXKEHUH, K KOTOPbIM HE BCE OTEYECTBEHHBIE
HedTeno0bIBalONIEe KOMIAHUM TIOKa TOTOBBL. [y yBenwueHHsl OOOBIYM «TSDKENOW» HedTn
HEOO0XOAMMO JajibHEHIlee COBEPLICHCTBOBAHME TEXHOJOIMM W CTUMYJIMPOBAHUE HAJIOrOBOM
MOJTUTHKH CTPAHBI.
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AybIp MyHai#i 6HIIPY dicTepiH Tanaay
MyHaii KeH OpbIHIapbIHAa OHIIPY Ke31HJETl Heri3ri npobyiemMa ayblp alblHATHIH MYHaiap.
Makaiana MyHail eHAIPYAIH TYpJi OMICTEPiH KIKTEYiH KapacThIpFaH. Ayblp MyHaii MEH TaOWUFH
OUTYMHBIH OHJIIPY TEXHOJOTHMACHIH TaJIJaybl XYPri3iuireH. Atam aiiTkanga, KaOaTTapIblH MyHail
OepyiH apTThIPY KeHIHEH KOJJAHBUIATHIH 9MIiCTePiH Oipi ayblp MyHaWIbl CYbIK KYMMEH IIBIFAPBIIT
OHJIIpY OOJIBIT TaOBLTAIBI.
Ty#inal ce3aep: MyHal, ayblp MYHal, )KOFapbl TYTKbIP MYHAM.

Baimakhanov G.A., Shakirzyanov R., Slihanov R., Amirhanov N..
Kazakh National Research Technical University after K.I. Satpayev, Kazakhstan, Almaty
Galymbek0l@rambler.ru
Analysis of methods the heavy oil production

Annotation. The main problem in the field of oil for mining is as reserves. The article deals
with the classification of oil by different methods. The analysis of the extraction technology of
heavy oil and natural bitumen. In particular, one of the widely used methods enhanced oil recovery
are cold heavy oil production with sand.

Keywords: oil, heavy oil, highly viscous oil.
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¢« TeXMHKANWMEK FRHAKNMIApP

Tk 0paioss, UHAHOGAKTEPHE MMERTT WHPHKGE PICTIPOCTRANRETHE B NPHPOLE, OGIATAHIT MAIGTHMK
MU HTENLH R MH cmﬁc‘rnamu, HCTMUIEROREAHHE II;HEH‘ﬁaK‘I’EPHﬁ B K3YCCTREE GUREETa GHOTEXHOTOMHH BECh-
UL MEPCHLETHRHD W IS8T XOPGINHE POEVILTATH.
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Horai M.O., Kopaarosa H.HL
BuoTexno AR K oibekTl peringe unanobakrepraaapasn pail
Tysiinmesse. Byn masaesss meapodaktepuanapaes Suooepaied 0Ll MeH KOUIIAHEITYED S3OHE KRICK CHNAT-
TAMACH TYPAARL ARTRNATH, COHBMEH KOCA LIHAROSAKTCPHANAPILE A30TTH ThHIHBATERIN PeTiHe KONIAHAIR.
Heriwri [EER T H |:|ua|.-||:n’§urn_-|mx.||a]'n, ||,|mm'l."|al.'|L1‘mmm]1\.:|,u.n. ROUBAHELTYEL, a:imdmmu,uu, AT
TREHATNTREIITA, BACAHIR KOHCOPIINYSLAP.

Yugay M.O., Kordakova NI
Cyanohacteria as an ohject of Biotechnalogy
Summary. The article deals with a brief description of cyanobacteria, their use and the role of the bosphere. Al-
5o mised the issee of the use of cypnabacterin as a nitrogen fertilizer,
Key words: cvanohacteria, the use of cyanobacteria, nitrogen Gxation, nitrogen fertilizers, artificial consortia,
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{Kazaxexnil HaNOHATERRIN HoCIeAOBATENBCKHE TEX HHIECKIH YHHBEPCHTET HACHH
K. Cornpess, Koanxermn, Ansvarst, GabymbekO ] irambler.ru)

AHAJIH3 METOAO0B JOBBIYH TAAEIOH HE®TH

Anpornumn, Ocnopnodi npofnesoil Ba MecTOPO®ICHEN M0 T00RME HelfTH FHARCTCH TPYARGIRNCKISMBIE 1~
nacel. B etaree pacesorpent knacosdieany sedreotsamn pazEkive Merotami. [Tposenen ananns rexsnonordil -
BICHEHHA THECTEN Hodimedi 0 npapoiHEy OrTymMop. B acTHOCTH, GaH0 13 IHPOED HEIOIEI VEMBIK METOIHE YREITH-
HErAA II|.'I|I1'I5|I1'.'|,LI'|ID| HILIRHITCH MOKTOLHELH _-mFu.ula THALION ||u||r|'v| BMECTE C IRECKOM.

Kawnuerrie coona: 1006Ha pedimn, Taxenas BediTe, BRICOKOBATEAR HE(ITE.
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¢ TexuuyecKEHe HAYKH

aoiean, Mecropmenenne KapasanOo: o0namaer MeoriMy  XopikTepicTaKamMy, GIarapaaTHemMn 108
NPEMEHEHNE METOA @XBIOIHONY TO0RHE ¢ [12CKos.

Hamprwep, nernyBoroe jancronme He@TeHACHOICHHEE IUIBCTOR, COUTORINE [IABHEM OOpa3oM K3

ECHRMMER € BOOBWOH NOPHCTOCTENY, W PEIEPRYAP COLEPHNT THRIVI  Hefih © pacTBopeiibin
CHA, Creyicmyion aETHBHEE MOIOMBEHHBE BOOR, NPOAYETHREE J0HM DOMOTEHHBL B Welecon0pa i
CTENEHH, HEPTeHACHUHHONTE BRCOKAS, H OTCYTCRY T MODHIEHBE NOI0CKH Bojtk, TaKofl MeTon conps-
weH © e0RYe DoibInoro KOMHYeSTE Necka 1 candocueMeHTHPOBIHHOMD KOUICETOPR, ST0 B GO 059¢-
Pl NPFHBGLET K CYDIESTREN IOMY YReanaeiie ofnema Aoy wedrn, Ecom npy odunos pesnse 1elur
COCTARISET 2« 5 TOMN B CyTRIL, TO 33 CULT NPHMSHENH Xaloiore MeToLa ¥8 widpe MoweT 1erko yBein-
spprecd g0 10 - 15 voun & cyrwm, Hanpors, ofbqnbie Meroibl eprisnoro Aamieaeind nelas (Hnikai
NefT HHIKOCTH, BRCOKIH IHARMIHECKHA YPOBEHE W VCTAHORKS HACOCR RMITE HHTEpRRNR neplopainm) ne
BREALIBAKT BRICOKONS HIRICHCHHS NeCka 0 MOLIEpeEH BT IKCTYATAHONALIE EaTPETL Wi HEGO R0
YPOBHe, XOTE 6 OTOOKS BPesE e DOEEUTEET MICTHM CRBARIIRM pﬁﬁﬁ‘fﬂh C MEECHMATLHO DS O LM
ST HHE AedHTami, TTposeicionkie HaGmomesna Ha MecToposiennn Kapamaniac CEHICTENLCTRYIOT O TOM,
STO AKCTUTYATAIMA CHEGKWH © HCTIONRIORAHHEM BHHTORMY HACOCOR TIOARGIAET COIARATH FHATHTEIRHLIE
JENPECeu M NOMyUaTh BRCOKHE RefuTi Hefmn, B NOREPRHOCTE HIRNSKASTEN TASNKHIROCTHAL CMECE ¢
TECKOM,
Taxmy o6pasoM, B YEIOEHAX HCTMISHHA 3AN8C08 TPaANIROHHME nerkonocTynioi nedT, reofxoammoe ee
GONkINE PATRIBATE TEXHONOTH OCROSHNA TAKOTO WCTOMHIKE YIEROEOPOIHOTO CRIPEA, KAK GHTYMHHOGHAR
sedirh. Kataxeran ofnamaer orpoMHEIM DOTEHIHAWM B 9T 080acTH, Ao 30 TPelyer orposHbix
BTN TAIOBIOECHHI, K KOTOPEIM HC BCC OTCHCCTECHHEIC HeDTCIODRBLNHIME KOMIAHHN Noxa rorosst. s
VECAHMCHHA N00RMH aT@acnodiy Hofmn seolxomuso Janerciles: COBCPIICHCTROBAHKHE TCXHOMOMEH |
CTHMYTHPORIHHE HATOTOROH IOTHTHEH CTPEHEL,
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Baiisaxapes ' A, llakmpaanos P, Ciuxonos P, Asoprasos H,
Aybip mynail opaipy anlevepin Tanaay
Tyiiinnewe. Mywail xen opRAIAPHEAN GRTIPY  KEHHIET HEriIn mpobnesa aysp LissaTsm mysninap. Mas-
A0 MYESA eHIIPYAH TYRE SIcTeplE IKTeyiH KapAcTRPFan. Aveip MyHLl sMed Tadors GUrysiHuE SHIIPY TEXHEI0-
FHACKIH TALTA YR EYPrisinren. Atan alTeasan, galaTrapiss wysai epyin apTTRIpY KeHiHeH KONIAHEUATRIH 23iCTep-
Air Gipd aysip syEaIR CYRIE BYMMCH LILIFAPEN eHAIpY (0akin TAGRAAIkL
Tryfinni cozmep: mymail, aywp sopwall, Korap TYTRLIP MyHak.

Baimakhanoy G.A.. Shokirzyanov B, Slihonoy B, Amirhanoy M.,
Analysis of methods the heavy oil production
Annatation. The main problem m the field of il for minimg is 05 reserves. The article deals wath the classifica-
tion ol ol by different methods, The analysis of the extrsction technology of heavy aal and natura] bitumen, In partsco-
lar, ome of the widiely wsed methods enhanced oal recovery are cold heavy ol production wath s,
Keywards: oal, heavy oil, highly viscous oil,
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