








Orrsrn oQur¡ua.rsHoro onrroHenTa
Ha Àr.rcceprar¡HonHyro pa6ory Eapuuruurcosa Hnrco¡aq A¡encan.qpoBr.rqa

<<flnyxQarHue crpyüHbre rerreHøq B noprlcrbrx cpe,qax>, [pe¡craBJreHHyro Ha concmaHr,re
y.reHoü crerrenu KaHÀHAara Qøruxo-uareMaruqecrcnx HayK rro cnerluaJrbuocrn 25.00.10 -

IeoSuruxa, reoQr.rcuvecnue MeroÃbr rrorrcxoB rroJre3Hblx LIcxonaeMbrx

Crpyrrypa r¡ o6reu npeÀcranJrenHoro MareprraJra

Ha or¡rls flpeÄcraBnena ÄItccepralløounaq pa6ora ",{nlxftaeurre crpyñHsle rer{eHøq B

nopllcrÉrx cpe¡ax" ø anrope$epar. [øcceprarløonHar pa6ora cocrolrr r{3 BBe.(eHHÍ, qerbrpex

rJIaB, BbIBoÀoB Iì cnncKa nrìTeparypu (93 HaHMeHoBaHør). Pa6ora lr3Jro)r(eHa øa 129 crpaHrãuax

MarløHorrøcHoro reKcra, Br-rrloqas 27 pøcyurcon ø 4 ra6lnqrr.

AnropeSepar pa6oru ø3JroxeH øa27 crpaøøqax u coÄepxør 14 pøcynrcon.

Arcryalsnocrb reMbr .quccepraqr¡onnoü pa6orsl

Pesxoe coKpaIrIeHIìe 3arracoB HeSrø B He,{pax 3eu¡ø kr Bo3pacraHøe Äonr4

TpyÄHoll3BneKaeMbrx 3anacoB craBHT 3aÄar{y o6 onrøuø3a\øvt Mero.qoB paspa6orxø He$rrurx

nJracroB c rleJrbro rroBbrrrreHr,rr ne$reor¡avn.

B HacroÍulee BpeMr nupa6orxa 3anacoB BÍ3Køx ue$reü rì3 naecropox¡euøü He

npeBbtttraer 30%. Bsrpa6orrca 3anacoB Hetþrø Ha MecropoxÄeHnÍx rerKHX Heftreñ,

3aJlerarotqøx B HIr3KorIpoHI,IqaeMbx KoJrJreKTopax, TaK)r(e 6rusra x 30 - 35%. B noÄr¿t3oBbrx

3oHax nupa6orxa 3anacoB Hetþrø eule Høx(e - Ha ypoBHe l0 - 20%.

OÄHnu ø3 ocHoBHbrx MeroÄoB r.rHTeHcn$øxaqøø Äo6slqø ue$rø rBrqercÍ MeroÃ

3aBOÃHeHøq, CYTb KOTOpOTO COCTOIIT B HarHeTaHI.Iq BOÄbr B rrOpOBOe [pOCTpaHCTBO KOnneKTOpa

c Llenblo no,4ÄepxaHr4q rrJracToBofo ÄaBJIeHu.rI Ha nocToÍHHoM ypoBHe.

SS$exrønHocrr Mero,qa 3aBoÃHeHr,rÍ Bo MHoroM onpeÄeJrÍercr cxen¡oü B3alrMHoro

pacnonoï(enl{f HarnerareJrbHbrx ø ¡o6unarouux cKBÐKúrH, a rax}r(e o6reuon ø pe)KøMoM

3aKaqKI4 BoÀbr. Or nu6opa 3THX napaMerpoB 3aBr4crr xoe$tþøqrzeHT r,t3Brer{eHur ueSrø,

o6reuu KanI4T¿rJIrHËrx e¡oxenøü na pas6ypøBaHøe Mecropox(Äenuú u 3KcnJryararlnonnbre

3aTpaTbr.

9acroü npo6nerr,toü. Bo3HriKaloqeü npø racnoJrb3oBaHur, ÀaHHoro Mero.qa, rBrqercÍ

paHuøü npopbrB BoÄbI or HarHerareJnsoñ x ¡o6rrnaroqeü cxsaxøHe úr, KaK cJreÃcrBlre,

6ucrpoe o6no¡ueHøe noc¡leÄneü. OcHosHas qacrb 3arracoB B 3oHe ÀpeHrapoBanør

Äo6ursalolueñ cxsÐKnHbr ocraercr rtpø groM He H3BJreqeHHbtMlì.

flpøvøHauø panHero npopbrBa Bo,qbr ,{BJrrercs Harvtqþre BbrcoKonpoHr4rlaeMbrx

nponnacrKoB B HeoÄHopoÄHbrx KonneKTopax, a Ãrs o.qHopoÄHbrx KonneKropoe c ue$rruø

n oBbrueH H oü s.s gxocrø - Heycroüu u Bocrb rpaH n Ubr pa3.qena xø¿xocreü.
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Ärq o6ecneqesør :SSerrlrBHocrø MeroÄa 3aBoÄHeHprr ø o6ocHosaHøs

TexHoJIorøqecxll( pexl,rMoB pa6orrt cKBaxrìH rpe6yercr perxeHøe cloxsoü 3aÃaqø o

neycroüvønou B3ar{MHoM BbrrecHeH}rø HecMelrlnBa}otqøxcc pa3noBc3Knx xø¡xocreü B

Heo¡Hopo¡Hoü nopncroü cpeÃe, rrro, B cBolo oqepe.qb, rpe6yer pa3Br.rrrie KaK HoBbrx

3Kcnepr,rMeHT¿ulbubrx MeToÄraK, TaK r,r TeopeTplqecxlIx ruoÃeleñ.

llpe¡cranleHHar ÄucceprarløoHnar pa6ora HanpaBneHa Ha npoBeÄeHue

3KcnepI,IMeHT¿uIbHbrx llccle¿onauøü vt rocrpoeuøe analørnqecxoü Mo.{eJr}r pa3n,þt'lútfl

$ønrrpaqøosnoü Heycroüuønocrø Spoura BbrrecHeHøs pa3HoB-Í3Kr.rx )r(H.qKocreù øz flopprcrbrx

cpe¿ c yuërov Bll't4flHvtÃ Ka[r4JrJ]ÍpHbrx cøJr.

Tanøru o6pasou, øs6pauHar coHcKareJIeM reMa Àr4ccepraur,toHHoro Hccre,qoBaH14r

npeÄcraBnqercr aKTyÍInr¡roü xax c Hay*roü, raK 14 c npaKrøqecKoü roqerc 3peHøq.

HayvHan HoBu3Ha noJryrreHnbrx pe3yJrbraroB

Ps¡ pæyJlbraroB, non)¡qeHHbrx B xoÄe npoBeÄeHHbrx øcctegonauøít rro reMe

ÄHcceprarlr4 oHuoü pa6oru, o6la¡aror HecoM HeHHoü Hay.rH oü Hosø gH oü.

B nepnyro oqepeÄb K raKIrM pe3yn6TaraM Moxno orHecrlr cneÄyrorrlr4e rroJro)r(eHr..rr pr

BbrBoÄbr.

1. Paspa6oraH MeroÃ peFHcrpaqøH pacilpeÄeJreH14Í HacbtueHHocrr4 xø¡nocreü B

rlopoBoM rlpocrpaHcrBe orrrrrrrecKø [po3paqH6rx nopøcrbrx cpeÄ, nosnolnorqøü n

peanbHoM BpeMeHIt ltccJreÀoBarb.qr{HaMøKy B3auMHoto BbrrecneHøg xuÄxocreü.

2. SrccnepuueHTaJlbHo o6uapyNeHo, qro crpyø BbrrecHrlotr¡eü xø¡xocrø Qoprvrøpyor

SpoHr, npør{eM o6rëuHar ¡olr crpyü B rropoBoM rrpocrpaHcrBe Ha $poHre

BbtrecHeHøt nportopuøoH¿rJ]bHa BeJrr4r{r¿He KanuJIJIgpHoro ÄaBJreHHÍ u o6parHo

nporropqnoH¿IJrbHa cKopocrrì ÄBrör(eHør SpoHra BbrrecHeHüfl írpúr coorHorr]eH]rrx

eggxocreü BblTecHtrolqeü u g¡lrecuqel,foü )Kr¡ÄKocrø KaK MeHbrrre, TaK n 6o¡¡ure

CÃI¡HHI¡bI.

3. llpe¡loxeHa anaIwlrvlrecKar MoÃenr ¡ayr<Sa:noro crpyüHoro SølrrparløoHnoro

Teqeunt c yrërou BIrvtÃHvtfl Karlønn.rpnbtx cøJr, KoropaÍ aÃeKBarHo orrøcbrBaer

pe3ynbrarbr na6oparopHbrx sKcnep14MeHToB.

llepevøcleHHble HayqHble pe3ynbrarbr Är{cceprarlr4oHHoü pa6orsl sBrÍrorcrr HoBbrMr,r tr

BHocfr ou¡yrøuuü BKJIa.q B øccJre.qoBaHøe Heycroüqøsocrø tþpoHra BbrrecHenlrÍ pa3HoB.rr3Krrx

xø¡xocreü B nopøcrbrx cpeÄax.



J

IlparcruuecKafl IIeHHocrb noryqenubrx peyJrbraroB

flpaxrøvecxar 3Har{øMocrr pa6orbr He Bbr3brBaer cotrrsegøü ø noÄTBepxÄaercr, B

qacrHocrl¿, xopoIIJI{M Boclpor{3BeÄeHr{eM .qnHaM[Kr{ o6no¡nëHHocrø pr¡a ¡o6uBarcrqr.rx

cKBaxtIH flpøo6cxoro MecropoxÄeHøfl c noMoulblo nonyqeHHoü n pa6ore aHarrlTr.tr{ecxoü

3ABHCHMOCTH

Pa:pa6oraHHar MoÄeJrb ¡nyx$a:Horo crpyüuoro SralrrpaqøoHHoro reqeHr4s,

ytlurrlBaloulas BJrr4ÃHvre KarruJrJrrpHbx cnn Ha rpaur,rqax pa3Äena Sas, nosno¡lger 6olee

a.{eKBarHo orløcblBarb IBJIeHIIÍ, Bo3H}rKaroIqøe rtpø npo,qBl,Ix(eHøø Spoura BbrrecHeH]IrI B

ueQrerasonoM KoJIJIeKTope B npouecce ero 3aBoÃHetøfl, vr Moxer 6¡rr¡ øcnoJrb3oBaHa Ha

rIpaKTItKe Àrq oilTøMv3a\øu MeroÄa 3aBo.qHeHøq ø o6ocgo¡aHl¿q rexHororøqecKrrx pexuMoB

pa6orrt HarHerareJrbHbrx cKBaxI,IH.

O6ocHonannocrr, H ÃocroBepHocrb rroryqennbrx peyJrbraroB

,{ocrosepHocrr pe3ynbraroe pa6orrr o6ycloueua [peÀcraB]rreJrbHbrM na6opou

ra6oparopHux sKcrlepøMeHT¿ulbHbrx ÄaHHbrx, a raK)r(e corracoBaHHocrblo reoperuqecKux

pe3yJrbraroB c ÄaHHbrMr la6oparopnbrx H Harypubrx grccnepr,rMeHToB.

.{ocronepHocrb ypaBHenøit ananørwqecroü Mo,{eJrlr o6ycloueHa crporøM nsreo¡orrl eë

no¡oxenøü ltg QyH¡auenr¿LrrbHbrx 3aKoHoB n¿Äpo.qHHaMHKr,r, Qøsøvecxoü o6ocso¡alrnocrbrc)

øcnoJlb3yeMblx rHTIore3 Il ynporleHøü, a raxxre colocraBJIeHI,IeM Teoperøqecrltx npe¡cxa":auøü c

SKCnepI,IMelrTÍlnbHbrMr,r .4aHHbrMlr.

,{ocronepHocrr pe3yJlbraroB la6oparopnoro MoÄeJrr.rpoBannÍ no.qrBepxÃaercc

noBTopÍeMocTblo ø Boc[poll3Bo.qnMocTbrc noJryqeHHbrx ÄaHHbrx B rlpeÄeJlax IorpellrHocTr,r

la6oparopHslx nsuepenNñ.

Oqenra KaqecrBa o$oprvueHus Arlcceprar¡ulr

,{øccepraql{oHHaÍ pa6ora Bapsuunøxona H.A. r{erKo crpyKTypøpoBaua, xopouto

o$opnrneHa, xapaKreplßyerct HayrHoü crporocrÉIo vr [ocJreÄoBareJrbHocrbrc rßJro)KeHHl

MarepøÍln4. Terccr ÄHcceprar¡øu xoporuo øJrJrlocrpøpoBaH rrBerHbrMu rpadnrarr,tø,

tþororpafiøÃMtr vt ra6løqauø. Anropetþepar c Äocrarorrnoü no¡lnoroü orpaxaer ocHoBnbre

rroJro)r(eHrrr Ãøcceprarl[H, BbrÄepxaH no froprr,re ø o6reuy.

Ily6nuraqnø rro reMe¡ncceprarlun

llo reue.qøcceprarlr4ø ony6røroBaHo 14 neqarsrx pa6or, B ToM rrrìcre 3 crar¡H s

HafIHbIx I,I3ÄaHørx, peKoMeuÃoBaHHbrx BAK, a raKxe ÄoKJraÃbr n c6opHnxax rpyÄoB 14 Te3øcoB

Me)rqynapoÃHbrx rontþepeHqøü.
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Hayunrre Marepr4a.Jrbr, ory6ruxoBaHHbre rro reMe Är.rccepraqr{oHHoro lrccJre,uoBanvtÃ, B

ÄocraroqHoü crenesø pacxpbrBalor ocuoBHoe coÄepxanue npeÄcraB¡enuoü pa6orur, orpaxaror

eë ocHosnHe rroJroxeHøs, u pæynbrarbr.

3aue.ranufl rro Ancceprar¡Honnoü pa6ore

1. K coNareHrirro, B TeKcre .qncceprarløonnoü pa6orrr npücyrcrByer prÀ orterrarox u

HerorrHocreü, vro 3arpyÃHrer eë .rreHI,Ie

a. B cuøcxe nr{reparypbr øMerorcr rpr.r rroBropa (N060,6 I ,6 6 ø 89,91 ,93)
6. B ra6røue 1 ua crpaHøue 64 garoro¡rø rropoü ø rperueü KoJroHoK conrraÃaror
s. B ra6¡uqe 1 Ha crpanr.rue 64 nenepHo yKa3ana pasMepnocrb BÍ3xocru no nropoü
ø rpemeü KoJroHKax

r. Crpanøqa 110, uepnuü a6garl "...cpe¡Hm BoÄoHacbrrrleHnocrb pacrpeÄeJreHa

BÄonb noplrcroro MaccøBa corJracHo BbrpaxeHlrto (3.32)" - no-Br.r.ur.rMoMy, ccbrnKa

Äonxua 6rrr¡ sa Sopnayny (3.33)

2. He corceu noHÍTHo, KaK r,r3 tþoprrrynu (3.24) Ha crpaurlr¡e 94 no;ryreHo BbrpaxeHøe Änt
orHocr.rreJrbuoro r.r3MeHenr.rq Hachrrrleunocrr,r Ao/(o+Âo). Kar yquTbrBaerct

pacnpe.{eneHHe nop no paarraepau?

3. Co¡epxau¡øitcs, s naparpaSe 2.2 wopoîr rJraBbr anuwrs pe3yirbraron na6oparopHbrx

3KcrrepøMeHToB rro Bar,rMHoMy BbrrecHeHr4ro xprÃKocreü cle¡ona¡o 6u [peÄcraBøTb B

Br{.qe coorBercrByrou[x rpaQøron c yK¿ßaHueM norperxHocrr{ usuepeuuü.

Co¡epxaqøecs. B ra6løqe 2 npeuena [popbrBa BbrrecHÍrouleü xøÄrocrr.r K croKy ø

o6rërrr¡l crpyü nurecurrcrqeü xr4ÄKocrr.r B MoMeHT npopbrBa Ãrs. pa3nprqHbD(

oruorueuuü sssKocreü nurecsseuoü H nrrrecHgrouleü xø¡rocreü aHa.rrr.r3r.rpoBarb

cJroxHo, T.K. rrapaMerpu (Hava¡rnrrü nepenaÃ Ãaarrenufl. r{ rrpoHrrrlaeMocrb nopncroü

cpe.{br, clu. Ta6røuy 1) npone¡eunbrx orrbrroB HeMHoro pa3nr,rqarorcs. TeN,r caMbrM,

Harrpa[rr¡Baercr npe.qcraBneur.re pe3ynbraroB B BHÄe 6eapa:rraepHbrx napaMerpoB.

4. SrcuepuueHTbr no Bar,rMHoMy BbrrecHeur,rrc xø.qKocreü nponeÄenhr Äns MoÄenruoü,

ÀocraroqHo o¡nopo¿noü, nopøcroü cpeÄbr - nopoJroH (norøyperaH). OÄnaro

6o¡rurøncrso pe¿urbHbrx nopo.q, cJrararouløx KonnerTopa neQrn u tasa,

xapaKTepø3yrorcr Heroropoü HeoÄHopo.qHocrbro, rtpøqeM He roJrbKo rrpoHr{rlaeMocru,

Ho vt pacrpeÄeneHrrs cMaqøBaeMocrr.r (o"r., HarrpøMep LAndersonW.G. (1987).

Wettability literature survey - part 4: The effect of wettability on capillary pressure.

Journal of Petroleum Technology. # 10. pp. 1283 - 1300; Anderson W.G. (1987).

Wettability literature survey - part 5: The effect of wettability on relative permeability ll
Journal of Petroleum Technology.# 11. pp. 1453 - 1468]). Auarus r.rtflHvtfl, aMnnr4ryÃbr

r;apøawrrl rrpoHr{uaeMocrø pr cMarrøBaeMocrø Ha Soprrløponallux neycroüuøBocrr{

$poHra BbrrecueHrnr ne1þrø noÄoü B noprdcrhD( cpeÄax n pa6ore He BbrrroJruen. llpø
raroü creneur{ HeoÄHopoÃHocrr{ nopncroü cpeÄbr npuvøHoü Hapyrxeuprs tþpoura

BbrrecneHø s, ÃBrrÃer cs, Br3Ko crHa-s neycroüvøsocrr?
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O6ü¡aq orIeHKa pa6orsl

Orn¡eqensue B or3brBe 3aMerraHur He cnl{xa}or o6rqøü HaylHrrü ypoBeHb pa6orsr u ue

Moryr rroBJrnrrb Ha rroJroxøTenÉHyro oueHKy pa6orsr.

Anropefrepar BbrrroJrHeH c co6ruoÃeHrieM ycraHoBJreHHux rpe6onasøit ø c ¡ocrarouHoü

no¡uoroü orpÐKaer ocHoBHbIe noJro)r(eHnr Äøccepralllrl4.

OcnoeH¡le noJIolI(eHlIt Äøcceprarløu rrporrrnø ÄocraroqHyro anpo6aqøro Ha

MexÀyHapoÃHbrx xoHtþepeHqørx, Ha[rJrH orpaxeHrze s l4 neqarHrx pa6orax, B ToM qnc¡e 3

crarbø B Ha) rHbrx vßÃarøfl4 peKoMenÄoBaHurrx BAK.

B uenoM .ql{ccepraulzr EaprrurHøKoBa H.A. <[nyxtþa:Hue crpyüHsre reqeHør B

nopl4crblx cpeÃax) ÃBrfl,ercfl 3aKoHqeHHoü Hayuuo-xnaru$øraqøoHuoü paõoroü, ørueroqeü

Hafluyro ø ilpaKrør{ecKy}o I¡eHHocrË Iì orBeqarorueñ rpe6oBaHr.rÍM llo¡oxenøc 9 BAK o

noptÀKe npøcy;çqeHøÍ )¿qeubrx creneHeñ, npeÄbsBnqeMbrx K KaH,[r{.qarcKlrM Àr{cceprarlørM.

B npe¿craeneHHoü pa6ore coÄep)r(HTcr peureHue (paepa6oraHa H noÄTBepn(ÄeHa nyreM

cpaBHeHn.r c npoBeÄeHHbrMø la6oparopHuuu sKcrrepr,rMeHraMø aHaJrHTør{ecKar MoÀenb

¡uyxtþaauoro crpyüHoro $ulrrpaqlìoHHoro reveuør), raMeroulee cytr¡ecrBennoe 3HaqeHr4e Änq

p¿r3BIaTHt reoperør{ecKl{x ilpe.qcran.retøïr o npoqecce $oprranporaHr,rr Heycroüqueocrø tþponra

BbIrecHeHI{r HeSrn no¡oü B rrop}rcrrrx cpeÃax. Teuarnra pa6oru coorBercrByer rracrropry

cnequaJlbHocrld 25.00.10 - feo$øsøxa, reo$øauvecrøe Mero.qbr rroøcKoB noJre3Hbrx

I'TCKOIIAEMblx.

Anrop Äøcceprarløonsoü pa6orrr Eaprnuuøros HøKoraü Alerccau¡poBrrr{ 3acnyx}rBaer

npøcyxÄeHøÃ euy r¡cxorrroü yuëHoü cTeneHø KaHÄr4.qara søaørco-uareMaTr.rqecKHx HayK.

crapurøü HayrHuü corpy.qulrK
M OCKOBCKOfO H Ayq HO-nCCI eÄOBaTeJI bCKOTO IleHTpa
Schlumberger
x.$.-rr,r.n. .{.H.Mnxaüloe
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no.{rosrlü aÄpec:
I19285, r.Mocnna, yn. fly¡onrøHa
E-mail : dm ikh@yandex.ru
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