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AxkmyanbHocmb uccriedosaHUs COCMoOUM 8 CyuecmeogaHuu npobnemsl HeA0CMamoYHOCMU UHoOpMayuuU npu cbope u aHanuse 2eo-
J102U4ECKUX U (hU3LKO-XUMUYECKUX cgolicme paspabambigaeMbix 3anexell. B yacmHocmu, makas npobnema kacaemcsi aHU3omponuu
NPOHULAEMOCMU, 3Ha4YeHUe KOmopol MOXHO y3Hamb NEPBOHaYarbHO UL HA OCHOBE KEPHOBbLIX aHHbIX, NOMyYaeMbiX 8 pe3ynbmame
6ypeHus ¢ kepHoombopHukamu. 3ayacmyto daHHasi onepayusi sensiemcs 3ampamHoli 0ns Hedpononb3ogamens. O0Hako npu nocmpoe-
HUU 2eono2o-2udpoduHamuyeckoli Modenu eenuyuHa aHU3ompPONUU NPOHULAeMocmu A8nsemcs 00HOU U3 KIYesbIX Xapakmepucmuk
nracma u 3Ha4umerbHo enusiem Ha e2o nogedeHue.

B uyenu daHHol pabombi 8xoduno npogecmu nodbop onmumasibHO20 3HaYeHUsI 8epMUKabHOU aHU30mponuu Ha 0cHoge AOCMYNHbIX
OaHHbIX U npednoxums eapuaHmbl N0 yyHweHUr cywecmeyroweli cucmembl pa3pabomku 8 xo0e 2udpoduHaMUYecKux pacyémos aHu-
3omponHoli Modenu.

O6bekmom uccredosaHust siesiemcs 00HO U3 HeghmsHbIX MecmopoxOeHuli Tomckol obracmu, coCmOosEee U3 meppUSeHHbIX OMIIoKe-
Huti. OcobeHHOCMbI0 MECMOPOXOEHUS ABNSEMCS €20 MECMOPACNOIOXEHUE 8 CUCMEME CIOXHbIX J10KabHbIX NOOHAMUl pa3Hoeo no-
psAdka. OcHosHOlU npodykmusHbIl Komnekmop npedcmasneH HPCKUMU OMIIOKEHUSIMU, CGHOPMUPOBABLIUMUCS 8 PEe2PeccusHo-
MpaHC2PEeCCUBHYI0 CEpUt0 0CadKOHaKONITEHUS U UMEWUMU CIOXHOe pacnpedeneHue hulbmpayuoHHO-eMKOCMHbIX c8olicme.
MemodbiI: usyyeHue ocobeHHocmell meyeHus ¢hroudos 8 nopucmoli cpede, usmepeHue U no0bop 3Ha4YeHUs 8epmMuUKabHOU aHU30mpo-
nuu hpoHUyaemocmu, a makxe nposedeHue 2udpPOOUHAMUYECKUX 8bINUCTEHUl C y4émoM npednazaemMbIX ynyqweHuli cucmeMb! paspa-
6omku.

B pe3ynbmame uccriedogarus ydanoch y3Hame, Ymo nosbIeHUe 3Ha4YeHUs 8epmuKanbHOU aHu3omponuu He ecez0a npusodum K yee-
JIUYeHUI0 8bipabomku 3anacog 8 30He pabombi CK8aXUHbI. Tak, npu 3Ha4YeHuU eepmukanbHol aHusomponuu 0,5 eenuduHa HakonneHHoU
006b14u Hegpmu cocmasuna 1,968 mnH M3, 8 mo epems kak Onsi 3HaqyeHus 0,86 sma eenuduHa pasHsinack 1,913. Takol pesynbmam
€8f3aH C 2607102U4ECKUMU 0COBEHHOCMAMU NPOOYKMUBHO20 niacma U No04YepKusaem 8axHOCMb 8USHUSI aHU30MPONUU NPOHULAeMo-
cmu. Kpome amoeo, 8bInonHeHb! 2udpoduHamuyeckue pacyémbi Ha U30MPONHOU U aHU30mpPonHoU Moderisix, no3gonugwue 8bi0enums
onmumarbHble 8apuaHmbl onmumu3ayuu mekywel cucmembl paspabomku. Koaghgpuyuenm ussneyeHust Hegpmu Ons u30mponHol Mo-
0Oenu cocmasun 23,4 %, a Ons aHuzomponHol modenu — 22,8 % omHoCUMEsbHO pasMepa U3grekaeMbiX 260/102U4ECKUX 3anacos. Takum
obpa3om, nonyyeHHas pasHuya 8 0,6 % eHoBb nokasbisaem 8aXHOCMb SIBIEHUS aHU30MPONUU NPOHULAeMocmu U He0bXxo0uMOoCcMb Kak
MOXHO BONbLIE20 KONUYECM8a OaHHBIX.

Kntoyesblie crnosa:
AHU30MPONUST NPOHULAEMOCMU, Macwmab aHUu30mponuu, 8epmuKaibHasi aHu30mponus,
2udpoduHamuyeckoe ModenupogaHue, cucmema paspabomku.

Beepexune

B knaccuueckoM TpeACTaBleHUM O] (DHIBTPALIMOH-
HOM aHM30TPONUE NPOHUIAEMOCTH TIOHUMAETCS COOTHO-
IIIEHHE TOPU30HTANBHOM (Kj,) M BEpTHKAIBGHON MPOHMIAe-
mocreii (k,,) [1, 2]. XopomIo u3BeCTHO U YCTAHOBNEHO, YTO,
KaK MPaBUJIO, TOPU3OHTANIbHAS COCTABIAIONIAS TTapaMeTpa
npeo0iajaeT mo OTHOIIEHHIO K BepTuKaibHOM [3]. Bonee
TOr0, MHOXECTBO [AHHBIX OTPAXAIOT, YTO H3MEHEHHE
(UITBTPAIIOHHBIX CBOICTB MMEET Pa3HBIN XapakTep ITpo-
ABJIEHHS TAKKE B CaMOI TOPU30HTAJIBbHOM mockocTy [4].

Takue pesysbpTaThl IPUBENU K HEOOXOIUMOCTH Mepe-
CMOTpa OCHOBHOT'O 3aKOHA JBUKEHHS XKUIKOCTEH U ra30B
B mopuctoil cpeae — ypaBHenus [apcu. lapcu OTKpbLT
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CBOM 3aK0H B 1856 ., IPOBO/IS CEPUIO IKCIIEPUMEHTOB 110
W3yYeHHIO ABIKEHHS TOTOKA KUIKOCTH MpPH (UIbTpa-
LMK 4epe3 MOpOBOE MPOCTPAHCTBO LIIMHAPHYECKOTO
necyaHoro oOpasua mopojsl. B kadecTBe Ccuibl, mei-
CTByIOIIEH Ha (IIOW, OH HCIONB30BAN TPABUTALHIO (B
COBpPEMCHHEIX JIAOOPATOPHIX HCIIONB3YIOTCS HACOCHI).
B pesynbrate cBoero askcmepuMenta Jlapcu momyqun
SKCTIEPHMEHTATBHYIO 3aBUCHMOCTD, BHIPAXKAIONIYIO CBA3b
ckopocTd (uiIbTpanyy (IIona OT IpajleHTa JaBIeHH.
Ero muddepertmanshas hopMa i 0JHOMEPHOTO CITy-
qas MOKET OBITh TIPEACTABIICHA B CICAYIOMEM BUIE:

r=(Q) =22t
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rae V — ckopocth (uibtpanuu (M/c); k — kodddurment
(MpOHMIIAEMOCTD), ABIAIOLIMIICA TUMHAMUYECKOH Xapak-
TEPUCTUKOM TIOPUCTON CPEIbl U HE3ABUCSALIUI OT CBOICTB
¢dmonna (MJ]); AP — mepena) JaBieHAs, CO3TAHHBIA Ha
koHuax obpasua (I1a); 4 — abcomtoTHas BsBKOCTH (uton-
na (mlla-c).

Munyc B (opMyne MOKa3BIBAET, YTO HATPABICHHE
IBIDKEHHS (ITIOHA SBISETCS TPOTUBOIONOKHBIM TOJIO-
KUTEIFHOMY HAIpaBIEHHIO TpaguenTa masneHus. Oc-
HOBHBIC JOMYLICHUSA, IPUHUMACMBIC IJI1 BbIBOJA JaHHO-
TO BBIPAXKEHHUS:

a) TAMAHAPHBIN WTH «TIOJ3YIIUID) PEKIM TCUCHIS (ITIOM/Ia;
0) mopoj1a Ha CTO MPOIICHTOB HACKINIIEHA OTHIM (DIIFOMIOM;
B) (hirron XMMHYECKH HEe B3aMMOJICHCTBYET C TIOPOJION;
T) TIOpO/ia SIBISETCS TOMOTEHHON M M30TPOITHOM.

[Mozxe OBLIO YCTAaHOBIEHO, YTO TAKyl K€ 3aBHUCHU-
MOCTb MOXXHO TOIYYHThH ITYTEM OCPEOHEHHS YPaBHCHHS
Hasre—CroKkca, SBIAIONIErOCS OMHMM M3 BasKHEHIIMX
ypaBHEHUH THAPOANHAMUKH.

W3 xypca MaTeMaTH4YecKOro aHaIW3a W3BECTHO, UYTO
TPAJIMEHT €CTb BEKTOp, KOTOPHI CBOMM HAIpaBlieHUEM
yKa3bIBaeT HAMpaBiIeHHE HAMOOINBIIETro pocTa (u3mde-
CKOM BeNMYMHBL [pajieHT MOXeT OBITh 3amicaH Kak
BEKTOPHAs ONepalys B CICAYIONIEM BH/IE:

A Iy
= —i+— —_

dx  dy’ oz’
rae i,j,k — enunnunbie BexTophl. JlaHHas omeparus
MOXeET OBbITh MPOBEJEHA HaJl CKAISPHON BEIMYUHOM, Ta-
KO KaK JJaBJICHUE, P:

op 6P__+6P_,+6PE
=—i+—j+—*k

ax' oyl "oz

W3 dopmyssl MOXHO BUIETh, YTO BENTHYMHA VP ecth
B JICHCTBUTENBHOCTH BEKTOP TPAJUEHTOB JaBICHUS B
HarmpaBiieHuH X, y, Z (puc. 1). Torna e€ MOXHO mepenu-
cath B clenyrouei Gopme:

py.V

e

ap/dx [ ) X
px le
K \

XX

Puc. 1. Hanpasnenus éekmopos ckopocmell ¢huabmpayuu u
epaouenmos oasnenus [3. C. 7]

Fig. 1. Directions of filtration rates vectors and pressure
gradients [3. P. 7]

W3 onucaHHOro BBIIIE CIeAYyeT, YTO MPOHUIIAEMOCTb
€CTh TAKXE BENIMYMHA BEKTOPHAS U €& M3MEHEHHE TIPOKC-
XOAUT B TPEX B3aMMHO OPTOTOHAIbHBIX HATPaBICHUSX.
OT0 26T BO3MOXKHOCTb OTICHIBATH NAHHYIO BETMUHHY
KaK TEH30p, UMEIONIHNI TPEeTHH MOPSIOK, U paccMaTpu-
BATh €T0 KaK MPSAMOYTOJIBHBIN Mapaiieenumne];

kxx kxy kxz
k=ky kyy Ky,
kzx kzy kzz
TE Kyy, kyy, k,, — >neMeHTHI IaBHOW JWAroHaNTM MaT-

PHIBI, SBISIOIIMECS OPTOTOHAIBHBIMH K IUIOCKOCTSM
napajuielienune/ia ¥ Ha3bIBaeMble HOPMAIbHBIMU COCTAB-
JSIOMMMH BEKTOpa NMPOHHMIIAEMOCTH; OCTABIIHMECS LIECTh
3HAYCHUH €CTh KacaTeJbHBIC KOMIIOHCHTHI BEKTOPOB
IIPOHMIIAEMOCTH U HA3BIBAIOTCS CHMMETPHUYHBIMH SJIe-
MEHTaMH (pHC. 2).

yy

Puc. 2. Hanpae]leHuﬂ HOPMANbHbIX U MAHCEHYUATIbHBIX CO-
cmasasiiowux menzopa nponuyaemocmu [3. C. 10]

Fig. 2. Directions of normal and tangential components of
permeability tensor [3. P. 10]

Takum 00pa3oM, MPOM3BENCHHE NPOHHUIIAEMOCTH M
rpajiieHTa JaBjieHus B 3akoHe Jlapcu MOryT OBITH 3ammu-
CaHBI CIEAYIOIMM 00pa3oM:

aP-
kyy Ky axl\

Ko Xy
- = 0P -
k-vpP = kyx kyy kyz . | —j | =
x %

kzy ki, \aPE/
0z

r dP dP JP\ 1
Foxx (_x) T ey (7) T ez (a—z)
P

= lon (5) + 1 (55) + 502 (5)
Y \ox Y \ay Y2 \az/|

daP dP dP
| (a) Tk (@) Tk (a).

OzaHako onucaHue sBICHAS aHU30TPOIHH C TIOMOLIBIO
TaKOr0 MaTEeMaTHYEeCKOro MpeCTaBlIeHHUs MPOHHUIAEMO-
CTH IOKa SABJSETCSA KpailHEe 3aTpyIHUTEIbHBIM. DTO CBS-
3aHO C TEM, UYTO SIBICHAE aHWU30TPONHU MPOHHUIIAEMOCTH
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HEJIOCTATOYHO U3Y4EHO C TO3UIUU TECOPUH, TIPHYUH BO3-
HUKHOBEHHS, MEXaHU3Ma TIPOSIBICHUS CBSA3M TEONOTHYC-
CKUX M MeTpopU3MUECKUX OCOOEHHOCTEH M MpaKTHde-
CKO¥ 3HAYNMOCTH TSl Pa3padOTKH MECTOPOKACHHUI [5].

Fu.qpo.quHaMqucKue paC‘iéTbI Ha auuso‘rponHoﬁ moaenu

Co3naHue aHM30TPOITHOW MOJIEIH TpeboBao MpuMe-
HEHHs [aHHBIX 10 BeIM4MHaM axu3otpormu [6-10].
[TepBbIM marom B 3TOM YacTH CTajO M3y4YEHUE BIMUSHUSA
BEPTUKAIBHON aHHU30TPOIHNH (3,) Ha TOBEACHUE MOJIEIH
wiacta. Ha ocHOBaHWM JOCTYNHBIX NAaHHBIX OBLIO BBHI-
OpaHO TpH BO3MOKHBIX BapHAHTA 3HAYCHHH BEpPTHKAIb-
HOM aHM30TPONMH, MPH 3TOM 3HAYEHHUS JaTepaabHON
AHM30TPONUU OBUTM HAHCHBl HA OCHOBE TPEX UCTOYHH-
KOB JIAHHBIX H MCIOJB30BAHBI B JAJBHEHIIEM B pacuéTax
[11-13]. Pe3ymbraTsl pacyéToB BapHalMy BEPTUKAILHON
AHM30TPOINHU OTPAXKEHHI B TA0. 1.

3nech k — HCXOAHBINH KyO NPOHHIAEMOCTH MOJENH
(permeability cub of model); Q, — HakoreHHas KOOBIYA
uedu (cumulative oil production); Q, — HakorUeHHas
nobbraa Boxsl (cumulative water production); Qip —
HAKOILIEHHAs 3aKauka Bojsl (Cumulative water injection);
KHWH - xosddunment ussneuenus uedrn (0il recovery
factor). MutepecHbiM (aktoM 37ech SBISETCS TO, YTO
HaKOIUICHHbIE NOoOBYa He(TH ¥ 3aKayka BOJBI MpPH

a; = 0,5k wumeror OOMblIME BETMYMHBL, YEM IPHU
a, = 0,86k. IIpexmonaraercs, 94To TakOH pe3ymbTar CBS-
3aH ¢ 0COOCHHOCTSIMH CTPOCHIIS Pe3epPBYapa, TAKUMH Kak
IPUCYTCTBHE BBICOKOIPOHHMIAEMBIX ~ IIPOIUIACTKOB B
HIDKHEH yacTh mnacta. Kak pesynmbrar, 3TO mpHBENO K
TOMY, 4TO (POHT 3aBOJHCHMS JBHUTANCSA BBINIC MPH
a, = 0,5k, gwem mpu a, = 0,86k, u, Takum 00Opa3oM, BEHI-
TeCHsU Oonblree KonuyecTBo HedTH (puc. 3-5). AHamm3
pe3yIbTATOB MOKA3BIBAET, YTO 3HAYEHHUE a, = 0,5k sBs-
ercs Oojiee HaJAEXHOW oneHkoi [14—16]. Bennuuna na-
TEPaNbHOM AHWU30TPONUU B JBYX HAMpaBICHHAX ObLia
B3saTa papHoi 0,67k u 1,48k cooTBeTCTBEHHO.

Tabnuya 1. Pesynomamoi 6apuayuu 8epmuKdaibHOU AHU30-
mponuu

Table 1.  Results of vertical anisotropy variation
Cuenapuii, MiH wm°/Scenario, MM m?®
Teccumuctrunstii| Hanbonee BeposTHbIi| ONTHMHUCTHYHBII
a Pessimistic Most likely Optimistic
a, =01k a, = 0,5k a, = 0,86k
Qo 1,849 1,968 1,913
Qu 1,350 1,281 0,893
Qinj 3,082 3,142 2,655
KHH
ORF 0,139 0,148 0,144

Qil saturation

(HedreHacbigHHOCTS)

-2584

04

0.2
0

2584

et

2696

-2600

a, =05

a, = 0,86

Puc. 3. Cpasnenue pponmos npoosudicetis 600bl MeHcOy mpems 6aPUAHMAMU SHAYEHULl BEPMUKATLHOU AHUZOMPONUYU
Fig. 3. Comparison of waterflood fronts between three variants of vertical anisotropy values
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Puc. 4. Cpasnenue nakonienHot 006biuu Hedhmu mexcoy mpemsi 6apUAHMamu 3HAYeHUull 6ePMUKATbHOU AHUZOMPONUU
Fig. 4. Comparison of cumulative oil production between three variants of vertical anisotropy values
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Puc. 5. Cpasnenue HaxonieHHoU 3aKa4Ku 800bl MeIUCOY MpeMsl GAPUAHMAMYU SHAYEHUT 6EPMUKANLHOU AHU30MPONUU
Fig. 5. Comparison of cumulative water injection between three variants of vertical anisotropy values

OnTumusauus cuctembl papaboTku CKBOKHH COOTBETCTBYET DPETMOHY IIPOBEICHHUS Tpaccep-

Jlns ynydineHust CHCTeMbl pa3padOTKU paccMaTpuBa-
Nach MOJICPHH3ALMS CYIIECTBYFONIMX CKBaXuH. Jlist mpo-
BEJICHHUS ITHX YIYYIICHHH OBUIO BBIACICHO TPH TPYIIIIbI
CKBaXHH (pHc. 6).

I'pyrma A (Group A) coctout u3 ckBaxkun D3, D4, D5,
D6, D7, D8, D9, D10, D11, D12, D13. [{annas rpymma

HBIX HCCIEOBAaHUA. M3 pe3ynbTaToB TPACCEPHBIX HCCIE-
JOBAaHMH M3BECTHO, UTO 3T 30HA HMEET BHICOKOPOHHIIA-
eMbIe (PMITBTPAIMOHHBIC KaHAIBI CEBEPO-BOCTOYHOTO ITIPO-
CTHpaHUs, MOITOMY XapaKTepU3yeTcs MOBBINIEHHOH 00-
BOJHEHHOCTHIO NpoAaykimH [17]. OnHako oHa Takxke uMe-
€T BBICOKHE 3HAYCHHS BENMYNH OCTATOYHBIX 3amacoB. Tak
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KaKk OypeHHe TOTOIHUTENBHBIX JOOBIBAIOIINX CKBAXKHH B
00BOIHEHHO! 30HE B JJAHHOM CIly4ae Hepa3yMHO, HanOo-
Jiee TPUBICKATENBHBIM BApHAHTOM YIYUIICHHH CTAlo
Oypenue OokoBbIX cTBOJOB (BC, sidetrack) [18]. Xopomnio
M3BECTHO, 4TO OypeHHe OOKOBBIX WM TOPU3OHTAIBHBIX
CTBOJIOB BIOJb (DHIIBTPAIOHHBIX KAHAIIOB YBEINYMBACT
005acTh APeHUPOBAHMS CKBaXHHBI O€3 pe3koro oOBoIHE-
Hud [19]. B naHHOM ciiydyae HampaBieHHe CTBOJIOB COBIIA-
IO C HANpPABICHHEM YJIYYIICHHBIX (IIIBTPAIMOHHBIX
CBOICTB, T. €. TIO]] a3UMYTaNbHBIM yriioM 45°. Kak mokaza-
T pacy€Thl, Hanbosee PPEKTUBHBIM M BBITOIHBIM CTAJIO
Oypenne bC B ckaxxunax D5, D8 u D12. Jimna kaxaoro
ctBoza coctauaa 300 M.

I'pynna b (Group B) cocrout u3 ckaxxun D14, D18 u
D19. Boinenennas TeppuTopus XapaKTepu3yeTcss HU3KH-
MU 3HauCHHsAMHE TpoHHIfaeMocTd. HecMoTpst Ha 370, OHA
COJICPKUT BBICOKME 3HAYCHHS OCTATOYHBIX 3aIacoB H
ABJAETCS HauOoJee BHITOJHBIM MECTOM JUIS ONTHMH3a-
LUK CUCTeMbI pa3paboTku ¢ momoubio Oypenust bC. Ilo
pe3yibTaTaM pacuy€ToB, ONTUMANBHAS [UTMHA CTBOJIOB
cocrasuia 300 m.

I'pymma B (group C) coctout u3 ckBaxuu D1 u D15.
3necs Oypenue BC 06110 3 (eKTUBHO JIMIIL B CKBAKUHE
D1. CkBaxkuna D15 uMena 10CTaTOYHO BBICOKHE 3HAYe-
HHSI 0OBOJHEHHOCTH B CBOEH 00JNACTH JPCHHUPOBAHWS,
9T0 yMEHbIIaNo 3¢p¢pexTuBHOCTH Oypenust bC.
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(YcnosHbie o603HaueHun)

Boundary
(rpanuupl ydactka)

& Injection water
(HarHeTaTesIbHble CKBaXKMHDI)

® Qil (no6bisatoume ckBaxmHbI)

@ Fracturing (ren)

\ f.\}Groupr A
(Tpynma A).

Kpome omucaHHBIX Mep, OBUIM H3y4YeHBI ONLKH MO
npoBeieHnto ruapopaspsisa mwiacta (IPIL, fracturing). U3
TPOJIENaHHON PabOoTHI yaanoch BBIABHTB, YTO HamOoIee
s dextrBHBIM 00pazoM omepanus ['PI1 Obuta npoBeaeHa
B HOBBIX MPOOYPEHHBIX JT0OBIBAIONMX cKBaxkuHAx D23 u
D27. TlpoBeneHue omepanuy B JAPYrUX HOOBIBAIOIIMX
CKBaKMHAX MPUBOIIIO JINOO K pe3koil 00BOJHEHHOCTH
NpOAYKIMH, 1uO0 TpeOOoBaNO JaNbHEHIIEro aHaIu3a.
Takum 00pa3oM, Bce BBIMIE TPEIIOKEHHBIE MEPHI OBLITH
BKJTIOYCHEI B THAPOJUHAMIIECKUE PACUETH H30TPOIHOM
M aHM30TPONIHOH MoJeneld Ha CPOK MPOAOIDKHTEIBHO-
cTbi0 5 ner. PesynmbTathl pacu€ToB IpejCcTaBIeHH B
Tabm. 2.

Tabnuya 2. Cpagnenue U30MPONHOU U  AHUZOMPONHOU
MoOenu ¢ YIyHueHHOU CUcmemou paspadbomru

Table 2.  Comparison of isotropy and anisotropy models
with improved development system
Tapaverpst Pe3yanaT1>_1 pacuéToB B MJIH M33
The calculation results in MM m
pa3paboTKu
Development | !Horportias Ammorpormas
parameters Isotropy model Anisotropy model
Qo 3,119 3,069
Quw 6,204 5,237
Qinj 9,716 8,745
KUH 0,234 0,228

/e 0 500 1000 1500 2000 2500m d
o I — PETREL
1:50000

Puc. 6. Kapma c yxaszanuem evioeneHHbix epynn ckeéascut — ckeasicur ¢ bC u I'PIT
Fig. 6. Map showing selected well groups — sidetracks and wells with fracturing
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Epwmekos P.. n ap. ccnegosanne BNNSHUS aHM30TPONMM NPOHULIAEMOCTH Ha pa3paboTky MofenbHOro 6rioka TeppUreHHoro ...

W3 pe3ynbTaToB BUIHO, YTO IApaMETPbl U30TPOIMHOM
MOJIETH OKa3ajiCh BHINIC TApaMETPOB AHM30TPONHOM
Mozenu. Takoil pe3ynbTaT yKa3blBaeT Ha TO, UTO YIyIIe-
HHE W3 MOJEIBHOTO MOCTPOEHHS AHH30TPOIHH MOXET
TPUBOAHTH K 3aBBIICHHIO NTAPAMETPOB pazpaboTku. J1o,
B CBOIO 04Y€PCAb, MOXKCT BbI3BATH IPEBLILICHUE OXKUIAC-
MOH 00bI4Y U NMPUBECTH K HENPABUILHBIM KOHOMHYE-
ckuM pacuéram. [laHHOE OOCTOSTENLCTBO BHOBb MOJ-
TBEPIKIACT 3HAYNTENHHOE BIUSHIE aHU30TPOIHH IPOHH-
IIAEMOCTH Ha pa3paboTKy.
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INVESTIGATION OF PERMEABILITY ANISOTROPY IMPACT ON DEVELOPMENT
OF BLOCK OILFIELD OF TERREGINOUS OIL-SATURATED RESERVOIR DURING SIMULATION
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The relevance of the research lies in the problem of insufficient information in collection and analysis of geological and physical-chemical
properties of the developed reservoirs. In particular, such problem concerns permeability anisotropy, the value of which can initially be
realized only on the basis of cores obtained by core drilling. This is often costly and not beneficial for the subsurface user. However, during
construction of geological model, the permeability anisotropy value is one of the key characteristics and significantly effects its behavior.
The aim of this work is to determine the optimal value of vertical anisotropy based on the available data and to propose options to improve
the existing development system during simulation of anisotropy model.

The study object is one of oil fields of the Tomsk region, consisting of terrigenous sediments. A feature of the field is its location in the
system of complex local lifted blocks of various orders. The main productive reservoir is represented by Jurassic sediments, created in a
regressive-transgressive sedimentation series and have a complex distribution of poroperm properties.

Methods: studying the flow characteristics of fluids in the porous medium, measuring and selecting the value of vertical permeability ani-
sotropy, as well as carrying out simulations considering the proposed improvements of the development system.

As a result, it has been learned that increasing the value of vertical anisotropy does not always lead to a growth in production of reserves
in the well area. Thus, at a vertical anisotropy value of 0,5, the value of cumulative oil production was 1,968 MM m3, while for 0,86 this
value was 1,913 MM m?. This result is related to the geological features of reservoir and emphasizes the importance of the permeability
anisotropy effect. Simulations on isotropy and anisotropy models were performed, which allowed highlighting optimal options of optimiza-
tion of the current development system. The oil recovery factor for the isotropy model was 23,4 % and for the anisotropy model 22,8 %
relative to the size of the geological reserves to be extracted. Thus, the resulting 0,6 % difference again shows the importance of the per-
meability anisotropy phenomenon and the need for as much data as possible.

Key words:
Permeability anisotropy, anisotropy scale, vertical anisotropy, hydrodynamic simulation, development strategy.
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