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CKOJIBKO KUTb HE®TAHOMY MECTOPOXJIEHUIO

[Ipobnema yBenuyenus: HehTeoTAaYH Ha pa3padaThIBAEMbIX MECTOPOKICHHSX SBISETCS KIIOUEBOH B He(Tera3o-
BOM Teopuu W mpakTuke. Pa3pabaTbiBaeTcs M BHEAPSAETCS MHOTO PAa3IUYHBIX METOJOB yBEIWYEHHs He(TeoTAaun
(MVYH). Ho nacunbctBennbie metonsl (MYH — EOR!), HampaBiieHHbIC HA YCKOPEHHYIO HHTEHCU(PUKALUIO pa3paboT-
KH, HE Jal0T MacmTaOHOTo 3 (deKTa U, KaK MpaBuio, He 00ECIEeUnBaIOT MOJHOE U cTaOuinbHOE He(TEU3BICUCHUE.
JlonoaHUTENbHBIH 00beM He(TH 3a CHET ITUX METOIOB SBJISETCS HEOOIBIINM 0 CPABHEHHUIO € OOIIUM 00BEMOM 100BI-
BaeMoi HepTH. B Mupe HacuuteiBaercs 1500 neliCTBYIOMIMX MPOEKTOB, M TOAOBON MPUPOCT A00bUH 3a cueT MYH
onenuBaercst B 100-120 muH. ToHH. DTO Beero muiib 3% OT Beeit 100bIBaeMOit He(hTH B MUPE, YTO TOUTH PABHO3HAYHO
CYMMapHOH MOTepe MPH TPAHCIOPTUPOBKE M aBapHsIX.

B CLUA no6srya Hedtu 3a cuer MYH ¢ 1986 roga mo 2008 ron nepxkutcs Ha ypoBHe 30-35 MITH. TOHH B TOA U HE
MPEBBIIIAET 3TOTO «IIOPOTOBOr0O» 3HaYeHUs. KonnvecTBo AeicTByOMMX MpoeKToB B 1986 1 0110 512, a B 2008 — 184,
TO €CTh OTMEYACTCs YeTKast TEHASHIUS K UX YMEHbIIeHNUI0. [[pHOI3UTeNnbHO TaKas Ke CUTyalus B IPyTUX PernoHax
mupa. Ha MHOTHX MecTopokaeHusX 3¢ ¢GeKkTuBHOCTh npuMeHeHuss MYH odeHb HU3Kasi, €CIIM TOBOPUTH O KOHEYHOMH
HedTeoTnaye.

ABTOp mpejIaraeT NPUHINIHATLHO HOBYIO HAy9HO-TEXHOJIOTHYIECKYIO TapaJnTMy OCBOCHHUS, COXPAaHEHHS 1 BOC-
MOJTHEHUsT He(DTETa30BbIX PECYPCOB.

Kniouesvie cnosa: yrneBomopoaHbIE pecypchl, He(YTEOTAaYa, KPUTHUECKUH MOPOT BO3MYIIEHHUS, PeaduInTamnys,

KHBas q)HIOI/IHO,HI/IHaMI/I‘{CCKaﬂ CHUCTEMA, YPAaBHECHHUE COCTOSAHUA, DKOJIOTUA, JOJITOJIETUEC MECTOPOKIACHUA.

3anexp HedTH — KUBasi cucTeMa’

I'maBHOI 0COOEHHOCTBIO 11000M YKUBOU CHCTEMBI SIBIISIET-
Csl ee PHEePreTHYEeCKUi MOTEeHIHall U PabOTOCIIOCOOHOCTS.
MO>KHO yTBEpXKIaTh, YTO 3aJI€3Kb HE)TU — ITO OTKPHITAsI '€0-
(ronioIMHaMUYEeCcKast CUCTEMa ¢ MepPeMEeHHON dKceprHeH,
HETOCTOSIHHBIMU TPaJJMeHTaMH Macco-3HEpronepeHoca, 1mo-
POTOBBIE 3HAUEHHUST KOTOPBIX OMpPEAEIAIOT IPaHUYHBIE TTapa-
METPBI CUCTEMBI Ha OIpe/IeJICHHBI MOMEHT BPEMEHH.

C yderoMm OoJjiee 4eM CTOJIETHEI0O MHUPOBOTO OITbITA aK-
THBHOT'O OCBOCHUSI HE(YTSAHBIX MECTOPOXKICHHH ONPEeInIIach
CTaJIMIHOCTD NX Pa3pabOTKH, KOTOPAsi MOXKET OBITh ITPEACTaB-
neHa cinenytommm rpadukom (Puc. 1). B kakoii-to mepe stot
rpad¥K HaIOMUHAET YeJIOBEUECKYIO KH3Hb.

PeaOunuranioHHbIe IMKIIBI B TIPOLIECCE OCBOSHMS JTI000-
T'0 MECTOPO’KACHHS 1 IAISIIME METObI YBeTHUeHNs HeTe-
OTZIau¥ SIBJISIOTCSI OCHOBOMW MPOAJICHUS JKU3HU MECTOPOSK/Ie-
HUSI 1 BO3MOYKHOCTH €r0 Pa3padOTKH Ha JUINTEIbHOE BpeMs
(3armBanos, 2002).

VYTBeprKaaeTcs, YTO AKTUBHBIE 3a11aChl HE)TU U ra3a Mo-
CYT BOCIIOJIHATBCSL B TIpoliecce pa3pabOTKU He(Tera3oBbIX
MECTOPOXKJIEHUH. DTO BO3MOXKHO B IBYX ciy4vasix. a) [Ipouc-
XOJIUT aKTHBHBIN COBPEMEHHBIH Mpoliecc 00pa3oBaHMs yrie-
BOJIOPOIHOM Macchl B JaHHOM Tuiacte (oyare). 9To ObLIO J10-
Ka3aHO Ha MOJIMroHe B MeKCHKaHCKOM 3aJTUBE, MECTOPOXK/IC-
Hue IOmxun Altnenn. Bo3moxkHa NOAMHUTKA MECTOPOXKICHHS
BHOBB 00pa30BaHHBIMH ITOPLHUSMH YTIIEBOJOPO/IOB KaK BHYT-
Y CUCTEMBI, TaK 1 3a e€ mpezenamu. 0) OcyiiecTBisieTcs nH-
JMBHIyalIbHO-IA s1as pa3paboTka 1 MepuoandecKkas pea-
OunMTanys, BCIEACTBUE YEro MPOUCXOUT cOallaHCHPOBaH-
HBII 0OMeH (urronaaMu Mesxay Marpuieid (6J0kom) U Gpuitb-
TPalMOHHBIMH KaHallaMH B TUTACTE,  TAK)KE COOTIONAeTCs paB-
HOBECHE MEKIY TOPHBIM M TUIACTOBBIM JaBlICHUAMHU (3amu-
BaJjioB, [lomnos, 2003; 3armuBaiios, JIobog, 2004).

' B MeskIyHapoIHOM MpakTHKe MCIonb3yioT aBe abopesuarypbl: EOR (enhanced oil
recovery) — MHTEHCHBHbIE METO/b! yBenndeHus Texyuleil Hedreoraaun; IOR (improved oil
recovery) — ylyuumennsle (waasmune) MYH

Teosior — Bpay, 3ajexkb He(TH — MALUEHT.
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O n0JroJieTuN MeCTOpPOXKIAeHUil (MpuMepbl,
paxTbI)

Ectp MecTopoxxaenus-gonroxutenu. JJoobua HehTH B
Wunnm Ha Mectoposkaennu J{ur6oii B Accame Haganach B 1890
TOZY U IPOJIOJIKAETCS 10 CHX TOP.

B CIIIA nacuutsiBaetcs 6onee 100 MmecTopoxkIeHHH, paz-
pabarsiBaeMbix Oogee SO net. Hanpumep, ruranTckoe Mecro-
poxnaenue Ucr-Tekcac B mecuaHMKax BEPXHEro MeJia OLIeHU-
BaJIOCh B | Myipa. ToHH He(TH. Ero paspadorka Hayanacs erie
B 1930 r 1 mpogosmKaeTcs.

[TokazaTenbHBIM IPUMEPOM SIBIISIOTCS a3epOaiKaHCKUE
npombIciibl. B I'po3HeHckoM HereHocHOM paiione OKT0pb-
ckoe, Tamkanuuckoe 1 OMCcyHIypcKoe MeCTOPOXKICHHS pa3-
pabaTbiBasinCh Oosee 60 JeT.

B 3anagnoii Ky6anu niutensHOCTh aKTUBHOM pa3paboTku
HEKOTOPBIX MECTOPOXAeHUH cocTaisaeT: HoBo-/lumutposc-
Koe — 52 rona, Jleskunckoe — 39 net, AOuHO- YkpanHckoe — 43
rofa, AxTeipcko-byryHnasipckoe — 40 s1eT U ceBepHOE KPbLIO
3b103bI-11y00KHH Sp — 56 net. B 3anaanoit Cubupu MHOTHE
MECTOPOKACHHs pa3padaTbiBatoT yxe Ooinee 40 net.

P.X. MycnumoB B 2007 rofy oTpa3ui HOBBIH B3I HA Iep-
CIICKTUBBLI pa3sBUTUA YHHUKAJIbHOI'O PomarnkuHckoro Hed)TH-
HOTO MECTOpOXJeHHs B TatapcTaHe, KOTOPOE HaXOAUTCS B
pas3padoTke ysxe 65-b1ii ron. Ceiiyac 100bya He(TH ACPIKUTCS
Ha ypoBHe 12-15 MJIH TOHH B roj1, 2 He(hTeoTa4a MpeBbIIIaeT
npoekTHy1o (Puc. 2) (Mycnumos, 2009).

OH cuuTaeT, 4YTo 3TO MECTOPOXKAeHUE OyaeT pa3padbaTsl-
BaTbes 10 KoHa X XI cToneTusi, TO €CTh €ro A0JrofeTre oOyaet
npesbiarh 150 sieT. B Apyrux mporuosax oH npoJuIeBaeT JKU3Hb
ATOT0 MECTOPOKACHUS aX 710 2285 To/a 3a CUET «IOAMUTKI»
HOBBIMH MOPLUSIMU YI7I€BOA0poa0B (Mycnumos, 2007; 2009).

MmeeTcst MHOIO IPUMEPOB B MUPOBOM U OTE€YECTBEHHOM
IPaKTUKE BOCCTAHOBJICHUSI aKTMBHOW (pOHTaHHOW pabOThI
CKBaYXHH MOCJIe HEKOTOPOTro nepuojia peadbuinuranuu (OTAbl-
Xa) B 11€JIOM BCEro MECTOPOKICHUS WM OTAEIbHBIX ero 0J10-
koB (Pe3nukog, 2008).
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Puc. 1. O606wennvlii epaghuk xHcusHu HepmsaHo20 Mecmopodicoe-
Husi. Ilo ocu opounam nokasana ounamuxa 0obvruu Hegpmu Q(¥).
PI] — peabunumayuonnvie yurxnvl, MYH — memoowr yeenuueHus
Hegpmeomoauu (waoawue), «llonkay — cmabunvhoe cocmostue
cucmembl (ONMUMAanbHLLIL yposens 000viuu). [numensHocms «no-
Kuy» onpeoensemcs HayyHo-060CHOBAHHbIM MOHUMOPUH2OBbIM
npoekmom paspabomru u npo@heccuoHaruzmMom NPOMbICI0GbIX
cneyuanucmos. (3anusanos, 2011).

Kak COKpaAIIAKT *KU3Hb MECTOPOKIACHUTIO
Bepx-Tapckoe MecTopoxaenue B Hopocnbupckoii oGnac-

TH SIBIISIETCSI IPUMEPOM OECTIONIAHON SKCILTYaTaIlUH JKUBBIX
HedTeHACHIIIIEHHBIX cucTeM. PeanbHblii rpaduk xxu3Hn Bepx-

Tapckoro MecTopoXXaeHHs MOXKHO CpPaBHUTS € pHc. | U puc. 2.
Kax BuHo, 31€ch «monku» Het (Puc. 3). TpeBoXXKHBIM MOMEH-
TOM SIBJISIETCS TO, YTO CEroJ(HsI OOBOAHEHHOCTB 100BIBaEMOM
nipoxykimy Ha Bepx TapckoM MecToposkieH|H cocTaBisieT 0o-
nee 80%. DTo pe3ynbraT CMOIb30BaHUS TUIPOPa3PHIBOB U 3a-
Kayku Bozpl. JloOBITYMKN He(hTH 3aHUMAIOTCS HE OCBOCHHEM
MECTOPOXICHUSI U JJaXke He pa3paboTKOM, a TONBKO BBIPa0OT-
KOU aKTHBHBIX 3aI1aCOB B 3aKPUTHYECKOM PEKHME.
I'mppopaspeiBy MoaBepraroTcs BCe BHOBH MPOOYpPEHHbBIE
CKBaKMHBI C CAMOTO HavaJia MX skcrutyaraimu. HedrsHoi mmact
FO1 ¢ nenpto nognepskanus mnacrosoro aasienus (II11) un-
TEHCHBHO ITPOTIOJIACKUBAETCSD BOJION B 00BEMAX, MHOTOKpaT-
HO TpEeBBIIAONIMX 100619y HedTsHOTO (uonaa. K anpernto
2010 r. nelcTBY IO SKCTUTYaTalMOHHBIH (DOH]] Ha MECTOPOXK-
JICHUM COCTaBJIsU1 92 CKBaXKUHBI, a ICHCTBYIOINI HArHETaTeb-
HBII QoHI — 74 ckBaxkuHbl. CpenHuil 1edut Hetu — 41 T B
CYTKH, a BOZIbI B 00bEME T0OBIBaEMOM KHKOCTH — 80 T B CYTKH,
T.e. B JIBa pa3a Ooneblie. B TakoM pexxrMe cuctema noaaepka-
HMS1 TUIACTOBOT'O JIABJICHUSI TOKE SIBILSIETCSI Pa3pyLLINTENBHOM IS
HedTeHachILeHHoro 1acta (3anusaios, 2010).
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Puc. 2. I'pagux scusnu Pomawkurckozo mecmopoocoenus, Ta-
mapcman (no PX. Mycnumosy). Jobviua u npupocm 3anacoé 6
MIH.moHH. 1 — dobvlua, 2 — npupocm, 3 — npupocm 3a cuem paszee-
dounwlx pabom, 4 — npupocm 3a cuem nepeciema 3anacos, ymou-
HeHUs napamempos, 5 — npupocm 3a cuem 00pazeedounblx pabom,
6 — npupocm 3a cuem KHH.

«[TopiHeBOi» NPUHIMIT BEITECHEHNS] HE(TH B TUIACTE HE
obecrnieunBaeT 3(hPEeKTHBHYIO MepKoIsumio. Cleayer uMeTh B
BUJTY, YTO MaclITaOHas 3aKauKa «MHOPOAHOI» BOJBI PE3KO U
HeoOpaTMO U3MEHSET MUHEPaIOTHIECKUH COCTAB PO TYKTHB-
HOTO IUIaCTa ¥ COOTBETCTBEHHO PUPO/IHBIE CBOHCTBA KOJUIEKTO-
pa, T.€. POMCXOANT aKTHBHBIN TEXHOTCHHBII METACOMATO3 C OT-
prunarensHbM ddexrom (Kpunapu, Xpamuaenkos, 2011).

K coxanenuto, B 3anagHoit CHOMPH MHOTHE MECTOPOK-
JIeHUs! pa3padaTbIBaloTCs aHaIornaHo Bepx-Tapckomy.

Heo6xoammo 3ameTnts, uto B CILIA B 2010 romy 6510 3a-
nericTBoBaHO 0Kkouto 200 MPOEKTOB 10 pa3padoTKe U MPUMEHE-
HUI0O MYH, HO HET HM OIHOTO TO THAPOPa3pbIBaM ILIACTOB.
AMepHKaHIIbI IUPOKO UCTIONB3YH0T 3akauky CO,. Keraru, ps-
noM ¢ Bepx-Tapckum mectoposxkaeHuem ecte Bocrouno-Me-
#oBcKoe (BecenoBckoe) MecToposkieHHe, T7Ie B OIHOH U3 CKBa-
suH Ob11 mosydeH pontan CO, ¢ nedutom 200 ThIC. MP/CyT.

Kaxk OLICHUTDb COCTOSIHUEC 3aJIC KU

Heob6xoamMo pa3nnvaTh ABa COCTOSHIS 3aJICKU B 3eMHOM
KOpe: IIPHPOITHOE, 10 BMEIIATeILCTBA YEIOBEeKA, U MIPUPOTHO-
TEXHOTCHHOE, B TIPOIIECCE AKTUBHOM pa3Be/IKU 1 pa3paboTku. B
TFOO0M COCTOSTHHUH 3aJIeKb HE(PTH MOXKET CUHUTATHCS KHBOH
QuronIoHaCHIIeHHOM cucteMoid. (3amuBanos, [Tomos, 2003).

[IpuponHOE cocTosiHAE TFOOOTO CKOTUICHUS YTIEBOIOPO-
JI0B (TouHEe ()TFOMIOHACHIIICHHOW CHCTEMBI) B T€OJIOTHYEC-
KO IIIKajie BPEeMEHH SIBIISICTCSl HEYCTOHYUBEIM. OHO MOXET
OBITh PAaBHOBECHBIM M HEPAaBHOBECHBIM B 3aBUCHUMOCTH OT
pa3muyHBIX QIyKTyarwii u oudypkamnwii. [IpupomHsie cKom-
JICHHSI YTIIEBOJOPOAOB MOTYT YBEIHMUUBATHCS JINOO YMEHB-
mIaThesl M JTaXKe MOJTHOCTBHIO Pa3pyIIaThCsS B OTHOCHUTEIHHO
KOPOTKHE TEOJTOTUIECKIE (UEeTOBEUCCKUE ) OTPE3KH BPEMEHH.
[To cymecTBy, 3T0 caMOOPTaHU3YIOIIAsCS CUCTEMA.

[IpupogHOE COCTOSIHUE YKa3aHHOW CUCTEMBI (KaK U BCS-
KoU (hU3UUECKOI CyOCTaHITNH) OMTUCHIBACTCS COBOKYITHOCTHIO
TEPMOJIMHAMHYECKHX MAPAMETPOB &, &,, ..., & , CPEIH KOTO-
pbix ocHoBHBIE P, T, V, p. He uckiatoueHo ucnosp3oBaHue He-
KOTOPBIX IOTIOTHUTEIBHBIX (SHTPOITHUS, SKCEPT U, SHTAIBITHS )
1, BO3MOYKHO, ITOKa HEM3BECTHBIX TTAPaMETPOB, HEOOXOTUMBIX
JUTS TIOJTHOTO OTIMCaHUS CUCTeMbl. OCHOBHBIE ITapaMeTPhI CO-
CTOSIHUS pacCMaTPUBACMOM CHCTEMBI B PABHOBECHOM COCTO-
SIHAU, KaK U B CITy4ae IPYTUX TEPMOJINHAMHYCCKUX CHCTEM,
JIOJKHBI OBITh CBSI3aHbI COOTHOIIIEHUSIMU BU/IA:

G,(aa,,...,a)=0; G,(a,a,...,a)=0; G (a,,a,...,a )=0,

rne G, G,, ...G, — pyHKIMHK OT IEPEMEHHBIX COCTOSHKA &, , a,
..., & . OTa 3aBUCUMOCTD B 0000OIIEHHOM BHIE OXBATHIBAET U
OITUCHIBAET MPAKTHUYECKH BCE JOMYCTHMBIE T'€0JIOTHYECKHE,
reoXMMHYecKre, reopuzndeckne, TepMOANHAMUYECKUE U
JpyTHe OCOOCHHOCTH CHCTEMBI.

W3 ypaBHEHUI COCTOSIHUS BBITEKAET, B YACTHOCTH, UTO W3-
MEHEHHE KaKoro-TM00 M3 MapaMeTpoB ¢ HEOOXOANMOCTBIO
MIPUBOJUT K N3MEHEHHMIO JIPYTHX TapaMeTpoB.

22"

IMopor kpuTH4YECKOro cocTOTHMS (TTOPOT
YCTOMYMBOCTH) (JIIOMIOHACHIIIEHHOTO TJIACTA.
HartypHble ucciienoBanus

AKTHBHBIE TECXHOT€HHBIE BOB,E[efICTBPISI ABJIAKOTCA, IO CY-
HIECTBY, CUJIbHBIM BOSMVYIIICHUEM KBaSHpaBHOBeCHOﬁ CHUCTC-
Mbl U CYHIECTBCHHO HCKAXKXAOT €€ MPUPOJHBIC MapaMETpPhI.
Ecmu ato BO3MYUIICHUEC ABJIACTCA IAAAIINM, TO CAaMOOpPTaHU-
3yromascsa CUCTeMa BbIPaBHHUBACT 3TO HECPABHOBCCHC. Oco-
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OCHHO ATO Ba)KHO Ha MO3IHUX CTAIUSIX )KU3HA MECTOPOXKIC-
Hus. JITATeIbHOE WITH HHTEHCUBHOE BO3MYIIICHUE, 3HAYUTEITh-
HO TIpEeBHIMIAIONIEE MMOPOTOBOE, YHUUITKACT cUcTeMy. Kak
CIICZICTBHUE, TTaTaeT IIACTOBOE IABIICHHE, PE3KO YMEHBIIIACTCS
neOuT, OOBOIHSIETCS TUTACT, U U3MEHSETCSI €r0 MHHEPAJIOTH-
YECKUI COCTaB.

[Topororoe Bo3MyIIeHIEe MOKHO OIICHUTH Yepes3 Jernpec-
CHIFO Ha Tu1acT. Ha mpakTHke ycTaHOBIICHO, YTO MaKCUMaITbHAs
JIepeccusi Ha IIacT (Pm —Pmﬁ) He 10/pkHa npesblaTh S MITa.
DOta BelMYMHA SIBISETCS IOYTH YHUBEPCATHLHOH 1T BCEX TH-
OB KOJUIEKTOPOB. 3HaUYCHUE ONTUMAaJIbHOH nenpeccun (S MI1a)
YCTaHOBIICHO TSI MHOTHX MECTOPOKICHUH. PaccMoTprM He-
cKkoubKo mpuMepoB (Puc. 4) (3amusainos, [Tomog, 2003).

[To MHOTMM HaHHBIM, BEJIMYWHA ONTHMAaJIbHOHN perpec-
cun (P, .~ P, ) ToxXe He noJvkHa npesbiuath SMIla, aro

naacm

0COOEHHO Ba)KHO JJIs1 IPOBCACHUA l“I/I,l'[IZ)Opa?»lI)BIBOB.3

IIpuHIUNIBI MOHUTOPUHTOBOIO YIIPABJIEHUS

(l)JIlOI/I[[OHaCbIHIeHHbIM nJaacTomM

DHeprus GIIIOUTOHACHIIIIEHHOW CUCTEMbI B IIEPUOJI Pa3-
PabOTKH MECTOPOXKICHHS AIEKBATHA paboTe, MPOU3BOAUMOMN
He()Tera30HaChIIIEHHBIM MIACTOM TPU U3MEHEHUH €r0 CO-
crosinust. [ToquepkHeM, YTO TIIaCT ¥ CKBAXKUHA, 110 CYIIECTRY,
SIBISIFOTCSI €TMHON IPUPOIHO-TEXHOTEHHOW CHCTEMOM.

HW3BecTHO CTpeMIIeHHE BCEX Pa3pabOTUMKOB MOIYUUTh KAk
MOXHO Oosibilie HepTH ¢ HaMMEHbLIMMU 3aTparamu. Komu-
4eCTBO JI00bIBaeMOi HeTH onpeienseTcs 1e0uTaMu CKBa-
xuH (Q, ) M KO3 QUIMEHTOM TTPOTYKTUBHOCTH TLIACTa (Knp).
B TpuBHATEHOM MOHUMaHUK BCE 3aBUCUT OT JIBYX BEJINYUH:
IJIACTOBOE JIaBlICHUE — TJIABHAsl DHEPreTHUeCKasl BENUYnHA
nyacra (P ) u 3a00iiHO€ 1aBeHHE — SHEPrUsl BHITATKHBAHMUS
(aronia w3 macta B ckpaxkuny (P ). Takum 06paszom cosep-
1aeTcs mnoJie3Has pabora. B cokpalieHHOM U yIpPOIIEHHOM
BHUJI€ MOYHO 3aMUCATh:

QH

A =—— =
niu . 2
( P Pgaﬁ) . Fqbp ()

nun

rne F o (hpakTanbHBIN TApaMeTp, YIUTHIBAIOIINI 1 IEPKOJIS-
LIMOHHBIE CBOMCTBA IJIacTa.

O dexTnBHas paboTa cucTeMsl (A, o AmfAnepK) 3aBUCHT
OT MHOTHX (haKTOPOB, T7I€ BCE BEIMUMHBI MOYKHO COTIOCTABUTH B
3HAYCHUSX SHEPIUHM WM JIABNCHHS. A — PaboTa NepKoIsL-
OHHOT'O MPOTHBOJCHUCTBUSI, OTPAXKAIOIIETO BCE OCOOEHHOCTH
(IO IOHACKIIIIEHHOH CUCTEMBI, BKITIOYas (PpaKTaTbHOCTb.

CrnemyeTt 0co00 MOAYEPKHYTh, YTO MECTOPOXKICHHE OTIH-
YaeTcsl TOCTOSIHHBIM CTPEMIICHHEM K PABHOBECHIO KaK BHYT-
pH caMOM CHCTEMBI, TaK U C OKpYXKarolei cpenon (qpyroi
Te0JIOTHYECKOM CUCTEMON ).

Junamuka TeoQIOuI0AMHAMUYECKONH CUCTEMbBI MOXKET
OBITH OMMCaHa YBOMIOLMOHHBIM BEKTOPHBIM TU(PepeHIraIb-
HBIM ypaBHEHHEM BHJA:

oMot =Z(x,t;a)l,a2,...an, Va1, Va2, ... Van), ()

r1€e A— OJIMH U3 NIapaMETPOB A, &,,... & COCTOAHMSA CUCTEMBI,
BBIOpaHHBIN B Ka4eCTBE OCHOBHOM BEJIMYHMHBI B TUHAMUYEC-
KO MOJENN CHUCTEeMBI, OML/Ot — YacTHas1 MPOMU3BOIHAS ITOU
BEJIMYMHBI 110 BPEMEHH, X = (X, X,, X,); Va,, Va,, ... Va —Tpaiu-
eHTBI (IIPOM3BOJHBIE 110 POCTPAHCTBEHHBIM NEPEMEHHBIM)
OCHOBHBIX TEPMOANHAMHYECKHX TAPAMETPOB. DTO DBOJIFOLIU-

*K coskaneHuio, B HacToOsIIee Bpems HedrepaspaboTunku B Pocenn peako mpoBoasT
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Puc. 3. I'paghux sxcusnu Bepx-Tapckozo mecmoposwcoenus. Tonvko
0ee cmaduu: e3nem u naoenue (3anueanos, 2011).
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Puc. 4. a) Hnouxamopuas ouazpamma u 3a6ucumocis Kosgguyu-
eHma NpoOYKMUSHOCHU Om 0enpeccuu N0 CKEANCUHam (Yugpol).
Mecmopoorcoenue FOocroe, Husicnesapmosckuii c6o0. 3anaouas Cu-
bups. 6) Hnoukamopuas ouazpavma no ckeadicute 43 bapcyxoscko-
20 mecmopodicoenus (Pecnyonuxka benapycs) (3anusanos, 2011).

oHHOe auddepeHnnanbHOe YpaBHEHNE UMEET MPOrHOCTH-
YECKUH XapakTep M OTpakaeT OOII1e ANHAMUUECKHE 3aKOHBI,
YHUBEpPCAJIbHBIE 1151 BCEX MECTOPOXKACHUNH. MOKHO paccuu-
TaTh BCE OCHOBHbIE (PU3MUECKNE BETNUNHBI (PIFOMI0ANHAMU-
YECKOH CHCTEMBI B JIF00OOH HHTEPECYIOIINNA MOMEHT BPEMEHU
t [0 M3BECTHBIM MX 3HAYECHUSIM B HEKOTOPBIH, TPOU3BOIBLHO
3a/1aHHBII NPEIIECTBY O MOMEHT BpeMeHU. Ero MoxHO
OBLT0 OBI Ha3BaTh OCHOBHBIM YPaBHEHHUEM TMHAMUKH HE(Te-
ra30BOH 3aJI€KH KaK )KUBOW CUCTEMBI.

OTHOCUTENHHO (PYHKUIUU Z MOXKET OBITh BBICKAa3aH PN
CoZieprKaTelIbHbIX OTPaHUUCHUH 1 peanonokeHnit. OnHo u3
HUX COCTOWT B TOM, YTO dHEPTHUs (dKceprusi) HehTerazoBon
(hron10AMHAMUYECKON CHCTEMBI, pACCUNTAHHAsI HA OCHOBE
JTAHHOTO ypaBHEHUsI, TOJKHA B PEXKMME 3KCIUTyaTalluu Mec-
TOPOXKIEHNS KQYECTBEHHO BOCIIPOU3BOUTH YKA3aHHYO BBIIIIE
dynaxmuio Q(t) (Puc. 2).

BriBOABI

1. ABTOp HCTIONB3yeT TP 0O0OMIAOIINX TOHATHS B CBOCH
pabore: sKceprus, nepkoasaus, Gppaxransl. OHU U3BECTHEI,
HO IPUMEHSIOTCA PEIKO. AlanTalys dTHX MOHATHH 171 Hed-
TEera3oBOi TEOPUH U IPAKTUKH BIOJIHE Ha3peJa.

2. Hano 6epeds sHEpruio miacta u ero nprupoIHbIe CBOM-
CTBa, 0COOCHHO MUHEPAJIbHBIH COCTAB.

Hano pa3spabarbiBaTh MECTOPOKICHHUS B ONTHMAILHOM
pexuMe, He IPeBbIIasi KPUTHYECKOTro Nopora yCToH4YnBoOC-
TH, IOKa3aTeJIeM KOTOPOTO SBIISETCS NeTIPECCHsI.

Cobmonenne kputryeckoro nopora (5 MIla), peadunura-
LIMOHHBIE LIMKJIBI U LAAAIINE HHIUBUYaIbHbIE METOIbI yBe-
JMYEHHUS TeKyILel 1 KOHeUHOH HedTeoTnaun — 00s3aTebHoe
YCIIOBHUE UTUTETHHOM 3 (PeKTUBHON Pa3pabOTKH HE(PTSIHBIX U
ra3oBbIX MECTOPOKICHUH.



H.II. 3anuBanoB CKOJBKO KHTh HeTIHOMY MECTOPOKICHHIO

3. Oco60ro BHUMaHUS 3aCITyKMBAIOT 3KOJIOTHYECKHE TTPO-
O1eMbl. YCKOpEHHBIE, HACHIILCTBEHHBIE METOBI Pa3pabOTKH
He(TSHBIX MECTOPOKICHNH CHIIBHO BO3MYIIIAIOT I'e0JIorHyec-
KYyIO Cpe/ly ¥ CO3al0T MHOTOUHCIICHHBIE TOUKH OMypKanu
B TNIyOMHHBIX HEJpaxX ¥ Ha MOBEPXHOCTH. DTO OUYEHb BaskKHO,
MOTOMY YTO Halla TUIaHeTa MPaKTUYEeCKH IpeBpaliacTcsi B
OITUH CIUIOIIHOM HedTera3oBslil MoauroH. Jlaxe Mopckoi u
OKeaHW4ecKui «ianamadT» 32 KOPOTKUH MEPUOJ CHITBHO U3-
MEHMJICS, @ B OTAEIBbHBIX PETHOHAX CTaJl HEYy3HABAEMBbIM.

Mlapsmas u uuTenbHas pa3paboTka MECTOPOXKACHUH
oOecrieunBaeT NOCTENCHHYIO U B3aUMHYIO aIalTaLUIO TIPH-
POIAHO-TEXHOTEHHBIX MPOMBICIIOBBIX 00BEKTOB U OKpYIKaro-
mei cpenpl. JKOHOMUUYECKHH (aKTop UIMTEIbHOTO OCBOE-
HUsI He(hTera30BbIX MECTOPOXKACHHI Oe3yclIoBHO OyaeT mo-
JIO)KUTETBHBIM.

4. Mpupony He oOMaHen s. Hy)kxHa mpUHIUIHATIBHO HO-
Basi HAyYHO-TEXHOJIOTHYECKasl MapaJiurMa 0CBOCHHsI, COXpa-
HEHHS 1 BOCTIOJMHEHUs He(pTera3oBbIX pecypcoB (3annBaioB
unap.,2011).

ABTOD HajieeTCsl, 4TO €T0 M1, KOHLETIINH 1 TTPEII0XKe-
HUS MOTYT OBITh YacThi0 oOIIenpu3HaHHO# HoBoH [lapa-
JIUTMBI.

Non progredi est regredi.

(Hannas pabota sBisieTcs pe3ynsraroM 60-1eTHel aesTebHOC-
TH aBTOpa B He(hTEra30BOii re0JI0rHH,C YHETOM POM3BOACTBEHHOTO
OIbITa, HAKOTIJICHHBIX 3HAHUH 1 TPO(ECCHOHAIBHBIX BHIBOJIOB).

Aemop Onazo0apum 3a KoHcmpykmugHoe oocysxcoenue Kupeii-
moea B.P, 0.¢puz.-mam.n. (mamemamura); Ilenvrosckozo B.H., 0.¢pus3.-
mam.H. (cudpoounamura); Kyckoeckoeo B.C. 0.ceon.-mum.H. (2uopo-
eeonoeus); Cmupnoea I'H., 0.¢puz.-mam.n. (usuxa), Lllemuna I'T,
0.2eon.-mun.n. (Hegpmsnas ceonocus). Ocobenno unmepecHsl u npo-
OyKmueHwl Ovinu Ouckyccuu ¢ Banepuem Pawuoosuuem Kupeiimosvim.
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N.P. Zapivalov. Dynamics of oilfield activity.

Presently the problem of enhanced and improved oil recovery at
producing fields is a key one in petroleum theory and practice. Many
enhanced oil recovery methods (EOR)* are currently being used at
local oilfields. But forcible secondary, tertiary and quaternary methods
of enhanced oil recovery do not provide a scale effect. There are
about 1500 active projects in the world using varios EOR technologies,
and their annual production build-up is estimated as 100-120 million
tons. It makes just 2% of all produced oil in the world, which is
equivalent to the total transporting and other losses. The author
offers a fundamentally new scientifically-technological paradigm of
exploitation, preservation, and rehabilitation of petroleum resources.

Keywords: hydrocarbon resources, oil recovery, threshold of
critical state, rehabilitation, a living fluid-dynamic system, equation
of state, ecology, oilfield longevity.

“There are two different abbreviations used in the global oil-and-gas practice: EOR
(enhanced oil recovery) meaning intensive, forcible methods, and IOR (improved oil
recovery) meaning advanced and moderate methods.

KajgemMuueckoe msnareabctBo «leo». 2005. 207 c.

Nuaus — nyTh K 60abmoii HegTu. 1955-2005

3ammBanoB H.II., I1aBioB @.B.

INDIA - WAY TO BIG OIL
50 neT Ha3aJ HAYaJI0Ch AKTUBHOE COBET-

CKO-MHJUHCKOE COTPYIHHYECTBO MO HeYTH
1 Tasy, 110 CBOEH pe3yJIbTaTUBHOCTH HE NMe-
IOIIlee aHAJIOTOB B MEXK/yHAPOHOH MPaKTH-
ke. bonbinas HedTh B VIHIMK Oblia HalieHa
Onaroyaps 6eckopbicTHOM oMoty CoBeTc-
koro Coro3a, KOTOpasl OXBaThkIBala BECh
CIIEKTp 1po0iIeM: PUHAHCOBBIX, TEXHUYECKHX
Y KaJ{POBBIX.

B xparuaiimme cpoxu Munus Gsuta no-
CTaBJeHA HAa HE(TAHYIO KapTy MHpa. DTO
OBLIO CIETAaHO BOIPEKH 3aKIIOYEHHSIM W MHEHHSM aBTOPHTETHBIX
HMHOCTpPAHHBIX SKCIIEPTOB, KOTOPHIE OTBEPTaJIi BO3MOKHOCTB OTKPBI-
Tust 6ombioit Hedru B Muauu. [lobena Obl1a 1oCTUTHYTA B pe3yiib-
Tare TpyaHol 60pBOBI 1 TsDKeNoH padboThl. Bricokuit npodeccrona-
JIM3M ¥ CAMOOT/Ia4a COBETCKHUX HE(PTSIHUKOB, CAMOOTBEP)KEHHOCTh U
MaTPHOTH3M HHIMHCKUX CIEINAINCTOB CTAJIN 3aJI0T'0M 9TOH ITOOE/IBI.
BeTtepaHb! TOMHST CBOM COBMECTHBIE JIeIa, CBOIO APY>k0y. O0 3TOM 1
Harrcatna kaura. Oco0y1o ee 4acTb COCTaBIISIOT BOCIOMHUHAHUS POC-
CUHCKHX BETEPAHOB.

[IpumeuarenbHO, 4TO OAHOBpEMEHHO oT™MevaeTcs S0-netue Kop-
noparuy no Hedt 1 npupoanomy razy (ONGC), cranoBieHue U
pa3BHUTHE KOTOPOW BO MHOTOM CBSI3aHO C JESTEILHOCTBIO COBETC-
kux crienmanucToB. Hedrerazosas npomeiniennocts Muaum nopa-
KaeT CEro/IHs JMHAMUYHOCTBIO PA3BUTHS M OOJIBIIUMH yCIIEXaMU.

B XXI B. HaunHaeTCst HOBAS 9PA-POCEHHITKO-MHMICKOTO COTPY1-
HHUYECTBA, B TOM YHCIIE O HEYTH U a3y, K(\)T/Qpﬁ\ﬁ/HaH CHa cojiep=
JKaHUEM, COOTBETCTBYIOIIMM HOBE 5
MSTB O IPYXO
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