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Coaep:kanme J0KJIaaa qilp

L AKTyaJbHOCTH MPOOJIEMBI

U Ces3ps KUH ¢ mJI0THOCTBIO CETKH CKBAXKHH M TEMIIOM 0T00pa

] HepaBHoBecHasi HetuHeliHas puabTpanus. O0001eHNEe TeOPEeTHYECKHX,
IKCMEPUMEHTAJbHBIX M IPOMBICJIOBBIX JaHHBIX

U MoageaupoBaHue mNpoueccoB HeJIUHEHOi GuIbTpamun MeToa0M
auHamMu4decknx OPII

U Anpo6amus Jokaau3aluu 3a1acoB Ha MOJeJIsIX HeJIMHEeHHOM
HEPABHOBECHOM pUJIbTPALMM

1 BeiBoanl



AKTYaJIbHOCTb NP00.J1eMbl '|||||'

B Hacrosimiee Bpemsi OOJBLIIMHCTBO Ppa3padarbiBaeMbIX MECTOPOKACHUH KOMIIAHUM
«PocHe(TH» HaxomATCsl HA MO3AHHX cTagusax paspadorku (60%, Texkymme 3amachbl HedTH
0oJ1ee 5000 MJIH. T)

OTH 3amachl XapaKTEePU3YTCH HU3KHUMH TeMIIaMH OTOOpPAa M HEJOCTHKEHHEM INPOCKTHOM
HedTeoTIAYH

CyumecTtByeT TEXHOJOIMYECKAs BO3MOKHOCTH [IOM3BJICYCHHMS TAKHX 3alacoB, OJHAKO
3P PEeKTUBHOCTH 3THUX TEXHOJOTMHA 3aBHCHUT OT 3HAHUHA CTPYKTYPbI 3alacOB OCTATOYHOM
HedTH.

IIpoOsieMa ajeKBATHON JIOKAJM3ALMM MOABMKHBIX 3allaCOB He MOXKET ObITh pelleHa B
paMKax <«JIHHEHHBIX» MoOJAeJied, B KOTOPbIX OCTATOYHAS He(PTEHACHIIIEHHOCTH 3aaeTCs
CTATHYECKUM pacrnpenejeHueM B 00beMe 00beKTa pa3padOTKH U He 3aBHCHT OT CHUCTEM
pa3padoTKH.

OnpIT pa3padoTKM OrPOMHOI0 YMCJIA MECTOPOKIEHUI MOKA3LIBAET, YTO TEXHOJOTHYeCKH
KHWH cymecTBeHHO 3aBHCHT OT IJIOTHOCTH CETKHM CKBAaKMH U TEMIIOB 0TOOpA.



YeMy HeT 00 bACHEHUA B paMKax fIMHEeMHOro 3akoHa [lapcu. l|||||l
CBsa3b KMH ¢ nNOTHOCTLIO CETKM CKBaXXWUH

3aBucumoctb KUH 0T yne/ibHOM IJIOTHOCTH CETKH CKBAKUH

U1 Pa3JIMYHBIX 00bEKTOB pa3padoTKu

3apucumMocth KMH 0T MJIOTHOCTH CETKH CKBAXKHH
U THAPONPOBOJIHOCTH IJIACTA

Mecropoesme(mact) VienbHas MI0THOCTh CeTKH CKBAKHH, T'a/CKB 7 ﬁ:ﬁgg:gg:gﬁ:ggi e Srmwe
. 2 10 20 30 40 100 | FWAPONPOBOAHOGTS, 5 oM MKMAIMIa’c

Boctounnti Texac

CIITA 0.8 0.78 0.76 0.73 0.71 0.59 0.6

(Byabaiin)

baganackoe 0.74 0.72 0.69 0.67 0.65 0.52 7

Tyiimazuackoe ([Ji1) 0.69 0.65 0.6 0.56 0.51 0.32 T

PomamknaHCKOE, s

AbgypaxmanoBckas 0.63 0.62 0.55 0.48 0.43 0.21 |

nromazs ()

(IlenxaueB B.H., 1974)
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0 20 40 60 80 100
MNOTHOCTb CETKU CKBaXXUH, ra/CKB

(Maptoc B.H., Kypenkos A.H!., 1989, no 30 MmecTopokaeHUusIM
Ypano-Ilookbsa u 3anagHoii Cudupm)



YeMy HeT 06 bSICHEHMA B paMKax NMHENHOro 3akoHa Japcu. l|||||l

dopcupoBaHHbIN OTOOP.

3aBucumocTtb TexHonornyeckoro KUH ot temna or6opa
M NJIOTHOCTU CETKN CKBaXuH no 189 o6bekTam pa3paboTku

n = 0,0041 gk_-—0,091 gu_ +31,05K,+0,138h,
- 0,03p+ 1,27T — 2,748,

rne kw — KOAPPUILIMEHT NPOHUILIAEMOCTU, S — OTHOCUTENR:
HbI pasmep BogoHedTAHON 30HLl; h — addekTuBHas HedTeHa
CbllWEeHHad MOUWHOCTb, U —OTHOCUTENbHAA BRA3KOCTb, p— NNOT-

HOCTb CeTKu ckBaxuH; T—Temnul otGopa xugkoctn; K —koad
DULIMEHT NECHAHUCTOCTW.

M.M. UBaHoBa, 1977

PopcupoBaHHbIN OTOOP
(npombicnoBble AaHHbIe, okorno 350 ckB.)

= KPaTHOCTb YBENM4EHUA nebura no XuagKocTn

KpaTHOCTb yBenmieHust aebura no HedTu
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MpoaomkMTeNnbHOCTL PaboThbl CKBaXUHbI, MecC.

CoHuu B.IM., YepemucuH H.A., 2002

rae:

3aBucumocTb TexHonornyeckoro KMH ot temna orbopa
xunakoctu no 37 yyactkam nnactoB AC, 6C U IOC
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KoadppuLUMeHT HedTenseneueHna, %;

cpejHAA MakcumanbHaa NpoHUUaeMOoCTb Konnektopa Ha ydacTke nna-

cTa, oTHeceHHada K 15% TOoMWMHbI NnacTa, MKMZ;

cpegHAA MUHUManbHaA NPOHMUAeMOCThb KONNeKTopa, oTHeCeHHaA K 15%

TOMNWMWHBI MNacTa, MKM?;

cpegHWA yaenbHbIN AeBUT CKBaXKUH MO >KMAKOCTU, T/CYT.-M;

cpeAHUA yaenbHbI koadULMEHT pacuneHeHHocTH, 1/m.

B.A. MuwapuH, 2001
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O0001eHHBIN 3aK0H /lapcu, ypaBHeHUs (PUIbTPALIMMA
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HepaBHOBeCHasl HeJIMHEHHASA (PUIbTPALIUS

3aBucumMocTh (a30BbIX NMPOHUIAEMOCTEN B MpoLecce BbITeCHeHUs HeQTH BOAOH
TOJbKO OT JIOKAJbHOU HACBILIEHHOCTH (PUIALTPYIOIIMXCH (Pa3, mpeanogaraer Mx
TEPMOJIUHAMHUYECCKU- PABHOBECHOE pacnpeaejeHisi B MIOPOBOM NPOCTPAHCTBE, MPH
3TOM KANWIAPHbIE CHJIbI B JIOCTATOYHO MAJOH 00J1aCTH MOTYT MPe0dagaTh HaJ
BHCIIHUM NepenaaoM JIaBJICHUS.

OnbIThI Ha He JKCTPATMPOBAHHOM KepHE MOKa3aJHd, YTO0 CIHOHTAHHAS
KANWUIAPHAs MPONHMTKA, KaK ABMKYWIas CWiIa nepepacnpeneneHus ¢as,
NMPAKTHYECKH He NMPOSABJIAET ce0s B Mpouecce BLITCCHEHUA HepTH BOAOM.

OaHuM M3  CJIEACTBHHA OTCYTCTBUSI TEPMOAUHAMUYECKH — PABHOBECHOIO
pacnpenesienue (a3 B mpouecce pa3padorkm siBiasiercs 3aBucMMOcTb O®DII He
TOJIBKO OT JIOKAJILHOM HACBIIIEHHOCTH (a3, HO M CKOPOCTH PUIbLTPANUN/TPATUEHTA
AaBJICHUA.



KarmmmpHaﬂ ITPOITUTKA, OIIBIThI HAa KCPHC

Koneunblii ko3¢ puuneHT HeQTen3BIeHeHUs NPH
CIIOHTAHHOM NPONUTKe HepTeHACHIIEHHBIX 00pa310B
KE€pPHAa BOJ0OH B 3aBHCHUMOCTH OT BPEMEHH UX CTAPEHUs NP
IJIACTOBBIX YCJI0BUAX (OCTaTO'-lHaﬂ BOJOHACHILIEHHOCTH 06pa3uoB 15-25%,)

OtcyrcTBHe nepepacnpeneieHusi HeTeHACHIIIEHHOCTH
CJI0€B 110 BBICOTE OT BpEMEHH BbIIEPKKH
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Kodiivuverwr edr eunsBneuemsa

peuHoi necok 97%mac.;rmuHa 3%mac.; BogHbIR pacTBop ¢ obwen
MWHepanusauuei 20 r/n.; HedTe nnacta AC12 3anagHo-KaMblHC-
. KO® MecTopowaeHHe KoadhhuyMeHT HauankHoR necpreuachlmeuq
HOCTH cooTBeTcTBEHHO Ki/n=0,3;0,5;0,7 : B

PeYHON necok 97%mac.; rmuHa 3%mac.; BogHbIA pacT-
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(JImmuuHckuii, Auapees, Kucenes, 2007) ]
(Zhou, Morrow, Shouxiang, 2000)



3aBHCHUMOCTD COECPKAHUA OCTATOYHON He(PTH B MECHAHO-AJIEBPOJIUTOBbBIX I
mopoaax INpH ee KANMUJIAPHOM BbITECHEHUH MO/ AeHCTBMEM PACTBOPOB M ll Il
BHEIIIHET0 JIEKTPUUYECKOTO TOJIsI
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: 20 * - KoHUueHTpaums HCI=24%+150r/n NaCl;
H - MUHUpanus3auusa soabl = 150 r/n NacCl;
® - MmmHepanusauusa Boabl = 20 r/n NacCl,
\ paBHasi MMHepanm3auum NopoBon BoAbl;
=3 60 — 4 - cocTaB oTpearMpoBaHHOM
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(Conmu B.II., 2003 )



OcraTouyHast HePTEHACHIIIEHHOCTH (PYHKIUA IPAAMEHTA naBJIeHml*lllllll

Kow =Ky -@-2)+Z-9-K,

KOH _ (1_¢) KH

14 K -KB'K\VP\-e
Ki Mg

._|_¢.KH,

riae: ‘vp‘ - MOJyJb rpaaueHTa naBicHus, [1a/m;
Kn - TOpHCTOCTH KOJIJIEKTOPA;
¢,0 - Kko0d(dUIKMEHTHI, 3aBUCSIINE OT OCOOEHHOCTEN CTPOEHUS IJIACTOB
K _ a0OcoroTHast IMPOHUIACMOCTh KOJUICKTOPA, M2;
KB _ OTHOCHUTCJIbHAsA (ba3013a51 MPOHUIACMOCTD I1O BOJAC B HpOMBITOI\/’I 30HC,

p BSI3KOCTB BOJHI, I1a-c;
B

I* - KpUTHYECKHI paauyc mop (MEHbIIE TBIKSHUE OTCYTCTBYET), M

Z - oObeMHas J0JIs1 ITOPp, U3 KOTOPBIX BBITUCHUJIACH He(bTB

3Ha4yeHus napameTpoB
no rpynnam niacroB

Fpynna ¢ (6:105 c/m

nnacTos
A 0,3% 1,98

b 0413 1,43

0] 0,390 1,9
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OcTaTo4yHasa HehTeHaCbIWEeHHOCTb KaK (pyHKLUA rpagveHTa aaBneHna®

OcTaro4yHoii He(pTEeHACHIIIEHHOCTh KaK

OcTaroyHas HedpTeHacbIWEHHOCTb

0.7 —+—

0.6 — A

05 —

04 —

03 —

(yHkuus rpagueHTa 1aBjieHUs U

NMPOHUIAEMOCTH KOJJICKTOpPA

4 —=f=—  0.01 MkmM**2
Y —@— 0.1 Mkm*™2

X‘ —@— 1.0 Mkm*™2
\

1

0.001 0.01 0.1 1
'paguveHT pgaBneHus, MMa/m

10

(mopucrocts —0.25, HayaabpHas HeTeHACHIEHHOCTH-0.7)

'pagueHT paBnexus, MiMa/m

papueHT naBneHusi npu punbTpauum
BOAbl B 06pa3uax KepHa ¢ OCTaTO4YHOM
HedTeHaCbIWEeHHOCTbI0

50 —

40 —|

—@— pacuet no metoavke/1,2/
20 —¢ [ ] akcnep T (A.A. 3arop

o 20 40 60 80 100
MNMpoxHnuaemocTs,mD

OcrtatoyHas He)TeHACHIIIEHHOCTH B 00pa3ax KepHa

cocrasJsiaa 29-30%
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CpeaoHun pagnyc nop ¢ KanumnnspHo-3awemMneHHoON HePTbIo B |
3aBMCUMOCTHN OT rpagueHTa aaBrieHUsA ||| Ill

Cpennuii paguyc nop ¢ KanwiJIsipHoO-3a1eMJIeHHOH HedTbI0
B 3aBHCHMOCTHOT OCTATOYHOH He()TeHACHIIIEHHOCTH
(nponunaemocts — 100 m/l, cp. paguyc nmop — 25 Mmxm)
3aBHCHMOCTH KPUTHYECKOI'0 PAJAUYCa IOP OT

rpaaueHTra 1aBJICHUA

16 1

11

Pacnpenesienue kane/jib 0CTaTO4YHON HePTH
10 pa3MepaM B 3aBUCHMOCTH
OT CKOPOCTH BbITeCHEHUS

CpeaHuit paguyc 610KMPOBaHHBIX NOP, MKM
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OcratouHasa He@dTeHaCbIWEHHOCTb

Muxaiizios H.H., 1992 12



OcTaroyHast He()TEHACBHIIEHHOCTh KAK (PYHKIUA KANMUJLJISIPHOTO YHCJIA. |||||||
JlabopaTopHble J1aHHbIE

. IM'uapoduiabHbIN KOJIEKTOP
I'mapoguabHbIi KOJLIEKTOP
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Yepemucun, Conny, barypun, 1997



Jqunamuuyeckue OPII

O®II o He)TH NPH OCTATOYHOI BojIE O®II 1o BoE NPHU OCTATOYHOM HePTH

OTHocUTEenbHast NPOHULAEMOCTb Mo HedTn
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KWH

Biausinue IICC u TemnoB or0opa Ha HedTreoTaauy |||||||
(Mo pe3yJbraraM 4YMCJIEHHOT0 HEJIMHENHOT0 MOAEeJTMPOBAHUS)

0.7
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0.5 \\
\\
0.4
0.3 S —
0.2
0 40 80 120

[MNOTHOCTb CETKU CKBaXXWH, ra/ckB

G====4 "/1HeiiHas" MOfenb,0HOPOMHbIN NAacT, NPoHMULaeMocTb 50 M
@=@=0 HenvHeiiHast Mopenb, OAHOPOAHIVA NNACT, NPOHULAEMOCTb 50 M

HenuHeiHasi Mopenb,0AHOPOAHLIA NO NMOLLAAY, CP. NPOHULAEMOCTb 50ML
K0agh. BapuaLyy NpoHuLiaemMocTv no paspesy 0.5

0.5
l//»
o /// |
: — —
—
//
v -
< 03 ‘/ // —
~ v
// ///
. / //
<
0.1
5 10 15 20 25 30

YpaenbHbi [eduTt ckBaxuH, T/(M*cyT)

Q=== nnacTbl B, 0AHOPOAHbIE, NPOHMLAeMOCTb 200 M
@—@—® nnactui B, HeoHOPOaHbIE, MPOHMLAEMOCTb 75M[]
Aribemd 11113CTB FO, BLICOKOHEOHOPOAHbIE, MPOHNL@EMOCTb 15 M
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XapakTep BbIPA00TKH 3a11aCOB B HEJIMHEHHON M «JIMHEMHO» MOJeJIsAX Illllll

HedrenacpbineHHOCTD,
HeJIHHEIHHAs MoJeIb

OcraTouHas Heq)TeHaCLlHleHHOCTb,

HeliHasi M

0O6BOAHEHHOCTb
MPOAYKLMN CKBaXXMWH
98%

JaBJsienue,
HeJIMHeiHasa Mojeb

HedreHnachbleHHOCTD,
«JIHHEIHAM» MOoJe]b

16



Anpobanus aaropurmos u [0, cexkTop 6-10 Camotiopckoro

MeCTOPOK/IEHUSA

O6mee koruuecTBo siueek B I'JIM 360882 , cpeannii pazmep siueex 100x100x0.97

Pacnosoxkenune yuacrka

c esrop 610 {\
\\

Teonoro-pusnyeckue napameTpsbl NNacTos B rPaHULAX ceKTopa

Mnactbi
MapameTpbl

AB,*? AB,? AB33 ABss
CpeaHan rnybuHa 3aneraHuWa nnacTa B cektTope 1662 1681 1723 1791
HavanbHoe HacbilgeHe H HB HB B
Tun 3anemu B cekTope Mnacrosan, cBogoBan
CpegHasa obwan TonwmHa, m 24.2
CpeaHan apdexTMBHAA TONWMHA B LENOM NO NAACTY, M 8.5
CpeaHaa HedTeHacklWeHHaA TOAWMHE, M 8.5 139 66.8 68.0
MopucTocTs, % 22 7.1 33.4 35.6
CpeaHan HedTeHacblWeHHOCTb , % 32.8 5.3 2.0
MNpoHuuaemocts, M 9.5 27 28 28
KoadduumeHT necyaHucTocTu, AonM ea, 0.34 41.6 384

17



CexkTop 6-10 CaMOTIIOPCKOT0 MECTOPOXK/ICHHUS, |||||||
pe3yJbTaThl pACY€TOB

He(TeHachbIIEHHOCTH 5 CJ105 Hedrenacpimennocrs S cios He@TenachbIenHocTh 5 cJ10st
Hayaj10 pa3padorku 1990 Ha 01.01.2008, Heanueiinast Mmoae1b Ha 01.01.2008, 1uneiinas Moxeanb

3anacel HeTH B rpaHMIAX ceKTOpa 42.7 MJIH. TOHH, 0TOOPAaHO 1O JIMH. MoAeJH 16.7 MJIH.T, 110 HeJIUHEHHOH -15.8 MJIH.TOH,
no ¢axkry Ha 01.01.2008 — 15.824 MJIH. TOHH

18



Anpo6auus anroput™mos u IO, 00beKT HCCIETOBAHMS: ||||||'
CeBepo-XoXpsIKOBCKOE MeCTOPOK/IeHue, paiioH Kycra 118

OTKPbITO B 1976 Fo4y
BBEJEHO B PASPABOTKY B 1988 roly 3anexb6 ()

MapameTpbl

CpegHsasa rnybuHa 3aneraHus, 2728
M
Tun Konnektopa TEPPUTEHHbIN,
NopoBbI

Tun 3anexu nc, Tu10
CpegHsa obuan TonlwmHa, m 10.2 9.4
HHT, m 4.2 2.6
Mopwucroctb, % 14 16 I'Iapameprl MOAENN:
KHH, % 57.0 64.5 C E100
Kn, *10-3 mkm? 3.0 8.7 UMYNATOP:
Knecuy, a.en. 0.28 0.46 Pa3N|epHOCTb: 228 * 228 * 38
PacuneHeHHOCTb 17 1.9 Pasmep ayeek:50*50
FasocopeprkaHue, m3/T 215

Acp / HarHeTaTenbHbIX CKBAaXXWH: 6
BAskocTb HedpTH B nAa.ycC., 0.43
mMa*c : [06bIBaOWMX CKBAXKUH: 17
MNnoTHocTb HedTM B NA.YC., 0.660 ) - . o
e \ 3anexs 4 Komnencauua: 110 %
P nn Hay., Mna 27.1 k. {
P Hac., MMa 155 1= p
HW3 (BC1), MAH.T 0.9 17.2 e
KWH, a.eq. 0,354 ("‘\_ 3anexb5
Hwu3Kan NPOHNLUAEMOCTb NAacCTa, BbICOKOE Tra3oconepraHue
HedTH, NOBbILEHHOE AAB/IEHNE HACbILEHMUA 19




U3Bnekaemsble 3anackl yyacTtka nnacta K01 CeBepo-XoxpsiKOBCKOro l|||||l
MeCTOpPOXAeHUA

AN

Tekyume MoTeHIUAJBLHO-TIOABHKHBbIE
3anacel Ha 01.01.2013, TeIc. T/Ta

Texkymuii 0XBaT BO31eHCTBHEM
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BbIBOABI qilly

U ITpobsiema ageKkBaTHOI JIOKAJHW3AIUM NMOABHKHBIX 3aMacoB He MOKeT ObITh pellieHa B
paMKax «JIMHEHHBIX» MoJejedl, B KOTOPbIX OCTATOYHAA He(TEeHACHIIIEHHOCTh 3a1aeTcs
CTATHYECKHM pacnpeaejieHneM B o0beMe 00beKTa pa3pad0oTKM W He 3aBHCUT OT CHCTEM
pa3padoTKm.

U HepaBHoBecHasi HeJuHeiiHass (UIbTpamusi - OObLEKTHBHBIH (aKTOp CylIeCTBEHHO
BJIMSIIOIIAI HAa TNpouecchl Pa3padoTKM HePTAHBIX W Tra30BbIX MeECTOPOKIACHHH. ITO
MOATBEPKAACTCH NPAKTUKOUA Pa3padoTKH, JJA0OOPATOPHBIMH M TEOPETUYECCKUMM JAaHHBIMH.

U Jlokaau3anus 3amacoB Ha MOJeJsIX HEPAaBHOBECHON HeJMHeiiHOH (UIbTpanuu TpeoyeT
Pa3sBUTUHA HOBBIX MOAXOA0B K KOJIMYECTBEHHOMY aHaau3y J3(PPEeKTHBHOCTH CHCTEM
3aBOAHCHUS

0 OrcyTcTBHA TepMOOMHAMHMYECKHM — PABHOBECHOIO pacnpenejieHue (a3 B mporecce
pa3padorku Tpedyer YTOYHEHHMS HMCHOJb3YyeMbIX B KOMMEPYECKHX CHMYJIATOpPax
00001IeHHOr0 3aKoHa Jlapcu ¥ ypaBHeHH QUJIbLTPALIMH.

21



, KoHTakTHaa nHpopmauyms
l II.' r. TiomeHb, Ocunenko 79/1

POCHE<DTb Ten. +79634551854

/ e-mail: nacheremisin@tnnc.rosneft.ru
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Cnnacu0o 3a BHUMaHHE
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