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AxkmyanbHocmb uccriedosaHusi 00ycriosnieHa N0BCEMECMHbIM UCNOMb308aHUEM 2€051020-2UAPOAUHaMUYECK020 ModenuposaHus Onist npo-
yecca npoekmuposaHusi pa3pabomku HeghmsHbIX U 2a308bIx MecmopoxOerul. [pu ucnonb3ogaHuu cmaHOapmHo20 nodxoda co3daHust
2e071020-2UdpoduHamuyeckoli Moderu 8eposimeH HeAoyyem CIOKHOCMU CMPOEHUSs U HEOOHOPOOHOCMU C80Licme KOMeKmopa, 4mo Moxem
OKa3amb He2amuBHOE B/IUSHUE Ha NPOZHO3HbIE MEXHOI02UYECKUE U 3KOHOMUYECKUE nokasamesnu pa3pabomku MECMOPOXAEHUS..

Lens: paspabomka memodudyeckoeo no0xoda KOMNIEKCHO20 aHanu3sa u ydema umerouelicsi pasHomacuwimabHol npombicriogol u nabo-
pamopHoUli uHghopmayuu npu co3daHuu Kyba abconmromHol npoHUYaeMocmu NpUOPUMEMHO20 MECMOPOXOEHUS.

06Bekm: crioxHonocmpoeHHas kKapboHamHasi 3anexs Hegpmu BocmouHo-/lambeliwopcko2o MecmopoxdeHus.

MemodbI: oueHka oxeama uccnedogaHUsMU CK8axXUH; cmamucmudeckas obpabomka daHHbIx uccredosaHuli cmaHOapMHbIX U NOHO-
pas3MepHbIx 06pa3yos8 KepHa; nepeurmepnpemayusi U KOMNIEKCUPOBaHUEe NPOMbICII080-260(hU3UYECKUX U 2UOPOOUHaMUYECKUX UcCre-
008aHull ck8axUH, co30aHuUe U ucnhonb308aHue Makpocos e cpede Visual Basic 0na asmomamu3ayuu umepayuoHHbIX NPOUeccos cop-
MUpOBKU, aHanu3a OaHHbIX U C030aHus kapomaxHol kpusoli abcomomHol NPOHULaeMocmu; cmoxacmu4eckas UHmMepnonsyust nomy-
YeHHbIX GaHHbIX ¢ y4yemom celicmudeckol uHgopmayuu e 2eonoaudeckom cumynsimope IRAP RMS (ROXAR); co3daHue u ucnonb3o8a-
Hue ghunbmpayuoHHoU Modenu 8 eudpoduHamudeckom cumynsmope Tempest More (ROXAR).

Pe3ynbmambi. [JaHa xapakmepucmuka niacmos paccmampugaemoli 3anexu Hegomu, 0COBEHHOCMU 2€0/102U4ECK020 CMPOEHUS; pas-
pabomaH memoduyeckull nodxod N0 NOCMPOEHUID U YMOYHEHU0 Kyba abcomomHol npoHuyaemocmu 8 2e051020-2udpoduHamMuyeckol
modenu, obecneyugarwuli CHUXeHUe cmeneHu HeonpedeneHHoCcmuU cgolicme npodyKmueHo20 nnacma; npogedeHa cpagHUMesbHast
Xxapakmepucmuka 08yx hunbmpauuoHHbIx Modenel, co30aHHbIX Ha 0CHOBe cmaHAapmHo20 cnocoba yyema abcomomHol NPOHUUaemMo-
cmu u coenacHo npednazaemoli MemoduKu; ommeyeHa 60s1ee 8bICOKas CMeneHb CX0OUMOCMU PacyemHbIX U (hakmudecKux mexHooau-
yecKux nokaszamerell paspabomku npu UCNOb308aHUU pa3pabomaHHO20 Memodu4yecko20 nodxo0a ymoyHeHUss abComomHoll npoHuUya-
eMocmu npodyKmMuUBHO20 niacma, ¢ Uenbio OUEHKU NPO2HO3HOU cnocobHocMU 2eono20-2udpoduHamuyeckoli Modenu niacma ucnosb-
308aH Memo0 pempOoCNEKMUBHO20 NPO2HO3a MEXHOM02UYECKUX Nokazameneli paspabomku nnacma, ommedeHa y0osnemeopumersHas
€X00uMOoCMb.

Knroyeenie crnosa:

leonozo-2udpoduHamuyeckoe ModenuposaHue, KOMNIeKcuposaHue pe3ynbmamos uccnedogaHul,

abconmomHas u (hazosasi NPOHULAEMOCMb, CITOXHONOCMPOEHHbIU KapbOHamHb Il KONIEKMOop, KOMNIIEKCHas KapomaxHast

Kpugasi abcomomHol npoHuyaemocmu, 2udpoduHamudeckue UccredosaHus, KepH, NOMOKOMeMpPUYeCKUe uccriedo8aHUust.
Beepenue TUAPOJUHAMMYCCKUX Moenen Ipy  MPOrHO3UPOBAHUU

Pa3paboTKH MECTOPOXKICHUH SBISETCS y4eT Teoorude-

[TocTosHHO nENCTBYIOIAS TEONOrO-TEXHUYECKas Ma-
CKOW HEOHOPOIHOCTH, YTO MO3BOJIAET C BHICOKOM TOYHO-

tematnueckas Mmozenb miuacta (IIITTM) B Hactosee

BpeMsl SIBIISIETCSL HEOTHEMIIEMOM YacThI0 METOAMKH TIPO-
THO3MPOBAHUS TIpoliecca pa3paboTKu HE(TSHBIX M Ta3o-
BbIX Mectopoxaenuii [1]. [IAI'TM no3BosisieT cporHo3u-
pOBaTh MHOXECTBO TEXHONOTMUECKHX TOKa3aTenedl Ha
KpPAaTKOCPOYHYI0 M JONTOCPOYHYIO IEPCIEKTHBY, TaKUX
KaK 7100bI4a HeTH 1 ra3a, TeMITbl 00BOIHEHHS, TLIACTOBOE
1 3a00iiHOe JaBIEHHUS U MHOXECTBO APYTruX [2, 3]. OnHum
U3 TNABHBIX  JIOCTOMHCTB MpPUMEHEHHS  TeoJoro-

164

CTBIO  IIpPeACKa3aTh  (WIBTPAlMOHHBIE W (PH3HKO-
XMMUYECKUE MPOLECCHI, IPOUCXOAIINE B MPOTYKTHBHbIX
mactax. HanexHocTb U TOYHOCTb MPOrHO3a ¢ IOMOLIBIO
[TAI'TM HampsiMyro 3aBUCHT OT KauecTBa M KOJIMYECTBA
FICXOTHON MH(OpPMAINH, YIUTHIBAEMOH HPH MOCTPOCHUH
MOZENH. 3a4acTylo OLEHKA M y4eT pe3yJbTaToB pasiuy-
HBIX METOJOB MCCIEJOBAHUA IUIACTA OCYIIECTBILIETCS B
OTAENBHOCTH JIPyT OT ApYra U B PasHble NMEPHOABI CO3Ja-
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Hus [IAI'TM [4, 5]. B pesynbTate cTeneHb HeompeeneH-
HOCTH CBOWCTB MOJIENI OCTAETCS BEICOKO, B TOM UHCIIC
IpU JIOCTAaTOYHOM 00BbeMe WH(OPMAIUH, YTO OKa3bIBACT
HEraTUBHOC BJIUSIHME HA MPOTHO3HBIC TCXHOJOTUYCCKUE U
HKOHOMHYECKHE MOKA3aTeNH paspabOTKU MECTOPOKICHHS.
[Tostomy 17 obecrieueHHs] BHICOKOTO KayecTBa MPOTHO-
supyemoii criocobHoctu TTJII'TM HE0O0X0aMM KOMILTEKC-
HBII aHATK3 Beeit nexomHor mHpopMariu [6-11].

Taonuua 1. Kpamkas eeonoco-gusuueckas Xxapakmepucmuxa

Table 1.  Brief geological and physical characteristics
ITapameTpbl Pa3mepHOCTH 3uauenue 3uauerne
PaMeTp MEPHC Dsfmy(el) | Dsfmy(zd)
Parameters Dimension
Value Value
Cpennsisi riy6ouna abe. abc. o™/
orm./true -
3aJieraHusi KpOBIIH . vertical true verti-
Average depth of the denth — cal depth
roof P —3655,9
3581,5
AOGCONIOTHAS OTMETKA
BOZIOHE(TSIHOrO KOHTAKTa -3661,0— B
Oil-water contact (true M 3737,0 36721
vertical depth)
J1aCTOBO-MaCCUBHas“A,
Tun 3anexu ) B cBOTOBAS
Type of deposit massive, vaulted
Tun kosnnexTopa B OPOBbIH, KABEPHO-TIOPOBbII
Collector type pore, cavernous
Cpenusst spdexTuBHas
He(i)TeHaCBIH.IeHHaS[
TOJIIIUHA M 28,5 7,6
Average effective oil-
saturated thickness
Koadduuuent nopu- JIOJIH €11,
CTOCTH fraction of 0,08 0,07
Porosity coefficient units
acwmemoon | O €A
1CBILICHH fraction of 0,79 0,70
Oil saturation -
- units
coefficient
IIponunaemoctsb 103 mm®
Permeability 10° mkm? 930 24.3
Koadpunuent necua- JIOJH e]1.
HUCTOCTH fraction of 0,41 0,43
Net to gross units
Pacunenennocts en.
Dissection units 13,2 41
HauanpHoe miacToBoe
AGBICHHC MIla/MPa 40,1 39,9
Initial reservoir
pressure
BsiskocTs HEBTH B
IUIACTOBBIX YCIOBUAX mlla*c
Oil viscosity in reser- mPa*s 0,564 0,550
voir conditions
TInotxocts Hedytv B O~ o
BEPXHOCTHBIX YCIIOBHSIX tm? 0,825 0,833
Surface oil density
O0BeMHBIIH KO Pu-
LUEHT HeTH AOIH €]1.
Oil formation volume fracnpn of 138 147
units
factor
I[B.BHSHI/IG HAaCBIIICHUA Mria
HedyTH razom 22,35 21,60
. MPa
Gas saturation pressure
T"azoconeprxanue HM/T
Gas-oil ratio nm/t 1808 2017
Ko WUIUCHT BBITCC-
Heﬂlibﬂd](BOﬂOﬁ) AOTH 1.
: . fraction of 0,458 0,395
Displacement coeffi- -
A units
cient (water)

OzfHUM M3 BaXKHBIX CBOWCTB ILIACTA, MOJAETUPYEMBIX
npu co3ganun [I[JI' TM, siBnsieTcst abcomoTHas MPOHMUIA-
€MOCTb, TIOCKOJIbKY JJAHHOE CBOMCTBO OIpEAENAeT AUHA-
MUKY IUIACTOBOTO AABJICHUA, TCMIIbL O6BOZ[HCHI/I$[ CKBa-
KUH, a TAKXKE UMEET BBICOKYIO CTETIEHb HEOIPE/eIeHHO-
CTH, YTO HE TO3BOJIAET C JOMYCTUMON TOYHOCTBIO CIPO-
THO3UPOBATh TEXHOJIOTHYECKUE M I3KOHOMHYECKHE MOKa-
3aTeNy pa3padoTKH MECTOpOKIeHuH [12].

B nmauHO# pabote mpencTaBieH METOAWYECKHH MOJ-
XOfl, TO3BOJSIONIMA TPOU3BECTH KOMIUIEKCHPOBAHUE
Pe3yJIbTAaTOB pa3HOMACIITAOHBIX HCCIEIOBAHUM HpU CO-
37aHUM U YTOYHEHUU aOCOMOTHON MPOHMLAEMOCTH ILIa-
cra B II/Il'TM Ha npumepe MHOTOIJIACTOBOIO MECTO-
POXICHHS, XapaKTEPU3YIOMIETOCs CIOXHBIM T€0JIoTuye-
CKUM CTPOCHHUEM.

006beKT uccnegoBaHus

B xauecTBe 00beKTa HCCIEAOBAHUA paccMOTpeHo Bo-
crouHo-Jlambeiimopckoe Mecropoxaenue Hedru. IIpo-
IyKTHBHBIC IUTACTHI CIIOKEHB! KApOOHATHBIMH PH(OBBIMI
TIOCTPOMKAMH, XapaKTEePU3YIOTCS CIOKHBIM TeOJOTHYe-
CKUM CTPOEHHEM, Pa3BUTHEM BTOPHUYHBI TIpoOLIeccoB. Tur
3aJIeKU — IUIACTOBO-MACCUBHO, CBOJIOBAsL, THII KOJUIEKTO-
pa — TOpOBBI, KaBepHO-TIOPOBBIH. CyMMapHBIe CpelHHe
3¢ dexTrBHBIC HE()TEHACHIIICHHBIC TOIMIMHBI COCTABIIS-
10T Oonee 35 M. PazpaboTka MecTOpOXKICHHS HA MEPBOI
craauu. B Tabnm. 1 mpuBeneHa Kparkas TeoNoro-
(r3IUecKas XapaKkTepUCTHKa 00BEKTA.

Ha o0pexre B mporecce pa3paboTKH 3aIeKH MPOBE-
JIeH pAJl MCCIEIOBAHNM, TAKUX KaK KEPHOBBIC HMCCIENIO-
BAaHUS, TUIPOJUHAMHUYCCKUE HCCIENOBAHUS CKBAKUH
MeTOflaMH KpHBO# BoccTaHoBieHus AasneHus (KBJ) u
unaukaTopueix auarpamm (M), Taxxke mpoBeneHsl
TPOMBICIIOBO-TEO(QU3MIECKAE  MCCICAOBAHUS  CKBAKHH
(IITH), a ¥MEHHO MOTOKOMETPUYECKHE HCCIIC0OBAHMUS
JOOBIBAIOIIMX M HArHETaTeNbHBIX CKBAKUH, CTaHIApT-
Hbell KoMmuieke reodsnyeckux uccnenoBanuii (I'MC),
crenpanbHeie ueenegosanus I'UC, takue xkak FMI, MCI,
MDT u BonmHOBBIE aKyCTHUECKHE KApPOTaXKH, TAKXKE HMe-
I0TCS JIAHHBIE 10 WMHTEpPBANaM MOTJIONMICHHs OYpPOBBIX
pacTBopoB. Beero Ha obbexte mpoOypeHo 36 CKBaxHUH,
OXBaT TEPEUHUCICHHBIMH HCCIIEIOBAHUAMU MpPEJCTaBIEH
Ha puc. 1.

U3 pucyHka BUAHO, YTO Ha BCEX CKBAKMHAX TIPOBELEH
cranaaptHelil kommieke ['MC, o ocTanbHBIM HCCIEN0-
BaHUAM u3ydeHo MeHee 50 % CKBaXUH, OJHAKO KOM-
IUIEKCHPOBAHUE PE3YJIbTATOB MO3BOJUT YTOUHUTH MPO-
HHIIAEMOCTh B NPHCKBAXKWHHOW M MEKCKBAXKHHHOM 30-
Hax IJIacTa.

Llenbro TaHHOTO WCCIEIOBAHUS ABIACTCS MOBBIIICHIE
JIOCTOBEPHOCTH TPOTHO3a OCHOBHBIX TEXHOJIOTMYECKUX
nokasartesieil pa3pabOTKi He(TAHBIX U Ta30BBIX MECTO-
POKICHUM.

B pamkax maHHOM pabOTBI CO3MaH METOIMYECKUI
MOJX0/, 00ECTICUMBAIONINN ONTHMATBFHOE HCIIONB30Ba-
HUE JaHHBIX HCCIENOBAHWN JUIS CHIXKEHHS HEOoTpese-
JIEHHOCTH (DUIIBTPALIMOHHBIX CBOMCTB TIIACTA.

Ha puc. 2 mpencraBneHa OioK-cXeMa METOIUKH
YTOYHEHHUS a0COMOTHOM mpoHuIiaeMocty B [T TM.
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Puc. 1. Oxeéam uccnedosanusimu 00ObI8AOWUX U HACHEMAMENbHbIX CKéaxCcun: @) cmanoapmuwiti komnaexce TUC; 6) uccnedo-
6aMUs KEPHA, 8) 2UOPOOUHAMUYECKUE UCCIE0068AHUSA; &) NOMOKOMEMpUYecKue UCCIe008anus, 0) CheyuabHbie Memoobl
2eousuyecKkux Uccaed08anull (A3UMYymManbHbll SNeKMPULECKUL MUKDOUMUONCED), ) UHMEPSAIibl NO2LOUJeHUs]

Fig. 1. Research coverage of production and injection wells: a) standard complex of geophysical research of wells; b) core
research; c) well test; d) flowometric studies; e) special studies (integrated formation microimager); f) intake Intervals

Yuer cTaHAAPTHBIX reopu3nUecKNX Uccae10BAHUM

Co3aHre KOMIUIEKCHOM KapOTa)KHOW KPUBOW aOCOIIIOTHOM poHHUIiaeMocTu B (hopmare Log
ASCII Standard (ITepecuetr m B K, 110 meTpohu3nuecKoii 3aBUCHMOCTH)
Accounting for standard geophysical research
Creating a complex absolute permeability logging curve in Log ASCII Standard format
(Recalculation of m in k, by petrophysical dependence)

YueT KEPHOBBIX ncc.nez(onaﬂnii
YTouHEHHE 3HAUCHUHA ka IO pa3pe3y CKBAKUH COTJIACHO KEPHOBLIM JJaHHBIM
Accounting for core research
Refinement of k, values by section of wells according to core data

Yuer JaHHBIX THAPOIHMHAMUYECKHX ncc.ﬂenonamlﬁ
o YTouHnenue pa60Ta}01uei/'I TOJIIIUHBI COTTACHO JaHHBIM IIPOMBICIIOBO-
reopu3nIecKuX UCCICAOBAHUM
e OmpeneneHue cpegHer kq, JUTS KaXKI0TO paboTaromero HHTepBaia
e Ilepeox Ky B K,
o Kammbposka K, mo paspe3y CKBaXHH K TaHHBIM TIPOMBICIIOBO-TCODU3MICCKUX 1
TUAPOAUHAMUYECKUX UCCIIEI0BAHUI
Accounting for well test data
Clarification of the working thickness according to flowometric studies
Determination of the average ki, for each working interval
Transformation of ko, to k,
Calibration of k, by section of the wells to flowometric studies and well test data

HNurepnoasinus
WNurepnossinus K, mo Bcemy 00beMy MOJIEH C yYETOM CEHCMHUIECKOTO TPEHIA

Interpolation
Interpolation of k. over the entire volume of the model, taking into account the seismic trend

Puc. 2. bnok-cxema npoyecca ymouneHusi aOCOMOMHOU NPOHUYAEMOCHU NPU MOOETUPOSAHUU NPOOYKMUGHBIX HeDMHbIX
niacmoe: ka — 3Hayenus abconomuou nponuyaemocmu, kli) — 3HAYEeHU:s d)asoeoﬁ nporuyaemocmu, m— omKpuslmasi
nopucmocnib

Fig. 2. Flowchart of refining absolute permeability when modeling productive oil reservoirs: k, — absolute permeability val-
ues; kg — values of phase permeability; m — open porosity
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Co3paHne KOMNNEKCHOW KOPpPensaLMOHHOM

KPUBOM NPOHMLLAEMOCTH

Ha nepBom 3rame oCylIeCcTBIEHO CO3aHUE KOMILIEKC-
HOHM KapOTaXKHOW KPHBOW aOCOMIOTHOW MPOHUIIAEMOCTH B
¢opmare LAS (Log ASCII Standard) myrem mepecuera
KapOTaKHOIH KPHBOH MOPHCTOCTH, MCXOIS U3 METPOPU3H-
YeCKOM 3aBHMCUMOCTH IPOHHIAEMOCTB—IIOPUCTOCTD € IlIa-
roMm B 10 cM. Jlnd pudOBBIX enenKnux OTIOKESHHH
Dsfmy(el) merpodusmueckas 3aBucumocts umeet Bup (1)

Knp = 0,0007 * m*7%03 | 1)
10000
1000

100

10 b Sy ot OD3e

Kup, w1

® HIBCCTHAK

* 1010MHT

0.1 ¥ = 0.0007x47003

R2=0.35

0.01

Kn o6m, %

ala

rie Ky, — abcomornas nponunaemMocts; MJI; M — nopu-
CTOCTB, Y.
Jnst 3amosckux otnoxenunit Dsfmy(zd) (2)
Kyp = 0,0006  m*52% | 2)
Heo0xoamuMo OTMETHTB, 9TO T KapOOHATHBIX CIIOK-
HOMNOCTPOCHHBIX KOJUICKTOPOB C BTOPUYHBIMU 06pa3OBa-
HUSMH 3aBHCUMOCTb [IPOHUIIAEMOCTb—TIOPHCTOCTD UMEET
HU3KYH0 KOPPEJIIHMIO, TIPH OJHUX U TeX K€ 3HAUCHUSX
TIOPUCTOCTH HAOMIOAaeTC 3HAUMTENBHBIN pa30poc 3Ha-
YeHHi aOCOMIOTHOM TPOHUIIAEMOCTH (pHC. 3).

10000
1000 e
100

10 OD3zd

Kup, »,1

® MIBCCTHAK

* 100MHT

0.0006x 5296
R-0.36

0.1 :

0 s 10 15 20 25
Kn o6m, %

0.01

olb

Puc. 3. I[lempoghusuueckue 3a8ucumocmu npoHuyaemMocms—nopucmocms ons omaosxcernui. a) D3(el); 6) D3(zd)
Fig. 3. Petrophysical relationships permeability—porosity for deposits: a) D3 (el); b) D3 (zd)

B Ttabx. 2 npezcTaBnensl cpefHee 3HAUCHHE U ama-
30H 3HAYEHUH MPOHUIAEMOCTH, MOMYYEHHOH MO METPo-
¢usnueckoit 3aBucumoctu (I'UC), xepuy u I'JIU B un-
TepBatax mepoparuu ORHOH M3 M3YUECHHBIX CKBAXHH.
Cpennee 3Hauenue nponunaeMocty no I'MC B untepsane
nepdopanuy OTIMIaeTCs B ABA pasa OT 3HAYEHHH, MOy~
YEHHBIX 110 pe3ynbTaTaM uccienoBaHud kepHa u [N
Cpennue 3Hauenus no kepay u I'/IW nocratouno 6mu3ky,
OJTHAKO HeO6X0[LI/IMO OTMETUTh, 4YTO MNPOHUIACMOCTbD,
MOJTy4eHHas MO pPe3yjibTaTaM THAPOJUHAMHYECKUX HC-
CIIeNOBaHui, sBiseTCA (Da30BOM, CIENOBATENBHO, I
KOPPEKTHOT'O COTIOCTABNECHUS HEOOXOAMMO OCYIIECTBUTH
nepeBoz ($a30Boi NPOHMIIAEMOCTH B a0COMIOTHYIO.

[Ipy moCTpoeHUM KOPPENSIMOHHOW KpHUBOH abco-
JIOTHON MPOHULAEMOCTH JUIS OJJHON U3 CKBAXUH HaOMI0-
JAI0TCS.  3HAYUTENbHbIE OTKIOHEHHS NPOHULAEMOCTH,
TIOJYYEHHOM IO pe3ynbTaTaM MCCIENOBAHUH CTaHAApT-
HBIX U [OJTHOPa3MEPHBIX 00pa3IoB KepHa OT HeTpodu3m-
YeCKOM 3aBUCUMOCTH (pHC. 4).

Pacripenenenue abCOMIOTHOW MPOHWIIAEMOCTH  TI0
paspe3y CKBa)XHHBI UMEET YCPEAHEHHYIO XapaKTepUCTH-
Ky ¥ HEJOCTaTOYHO IETAIbHO BOCIIPOM3BOAUT HEOIHO-
POJHOCTb PEANbHOTO MIIAcTa, TAK KaK HE B MOJHOI Mepe
YUHTHIBAET UMEIONIUICS 00BEM MPOMBICTIOBON HH(OpMA-
LIUH.

Taxke O OLEHKH YCTOWYMBOCTH 3aBHCHMOCTH TIO-
CTPOEH KpOCC-TUIOT 3HAYEHHH aOCOMOTHON MPOHUIIAEMO-
CTH, TIONYYEHHBIX MO METPO(PU3NUECKOH 3aBHCUMOCTH U
KEpHY.

TakuM 00pa3oM, MOXXHO CZeaTh BBIBO, YTO MCXO.-
Has TPOHHUIIAEMOCTH, TIOMYYEHHAs 10 METPOQU3MIECKOM
3aBUCUMOCTH, HE CMOXCT 0Tpa31/m, (baKTI/I‘-IeCKI/IC HpO-
neccol QupTpanmu. [lomyueHHbI paspes3 Mo abCcomoT-
HOW TMPOHMIAEMOCTH HEOOXOMMMO YTOYHSATH TPSIMBIMU
UCCIIEOBAHUAMU KepHa, uccnenoBanusamu ['J[W, moto-
KOMeTpI/I‘{eCKI/IMI/I n leyFI/IMI/I HCCICOI0OBAHUAMU.

Taénuua 2. Conocmasnenue 3HaweHutl RPOHUYAEMOCMU 6 UHMePSale NepPopayuU CKEANCUHbL

Table2.  Comparison of permeability values in the perforated interval
Ierpodusnueckas 3aBucu-
B Hece1oBaHus wocrs (THC) IIpsimble nccnenosa- I'maponnHaMuyeckue uccne-
- HUS KEpHa JOBaHUA
Study type Petrop(fx;lllcisggdgei;r)]zgdence Core research Hydrodynamic research
Cpe)JHee 3HAQUCHUE IPOHUIIAEMOCTH B UHTEP-
Bayie nepgopanuu, M/

Average value of permeability in the perfora- 9,09 18,04 201

tion interval, mD

Min-Max, mJI/mD 0,19-49,99 0,01-225,82 -
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ABcomoTHas TPOHUIIAEMOCTb, MJ]
Absolute permeability, mD
0 100 200 300 400 500
4060

4070

4080

4090

r_‘lyﬁﬂﬂllﬂﬂ OTMETKA, M
Measured depth, m

4100

4110

4120

Puc. 4. Koppernayuonnas xpueas abcomomuoi npouuyde-
Mocmu no ckeadcune. 3enenas iunus — abcoromuast
NPOHUYAEMOCTb, NOJYHEHHAS NO NEMPOPUIUYECKOT
saesucumocmu, Cunue mouku — abconiomnas npOHU-
yaemocmao, nOJIY4YeHHAsl NO KepHy

Correlation curve of absolute permeability along the
well. Green line — absolute permeability obtained
from petrophysical dependence; Blue dots — abso-
lute permeability obtained from core

Fig. 4.

HHAM KepHa, MJ{

TIpoHHIIaeMoCTh 10

0.01 .
TTponmiaeMocTh 1o nerpodusideckoii sapucumocti (FTMUC), M1
Permeability by petrophysical dependence (GIS), mD
Puc. 5. Kpocc-nﬂom npoHuyaemocmu nempodmw'-tecmm
3A6UCUMOCHb — KEPH
Fig. 5. Cross-plot of
dependence — core

permeability petrophysical

Yyer pe3ynbTaTtoB KEPHOBbIX nccneaoBaHum

Ha cnexyromem sTame ¢ 1enbio yTOYHEHHS 3HAYCHHIH
NPOHHUIAEMOCTH [0 BEPTHKANBHOMY pa3pe3y CKBaXHH
MpOaHAIM3UPOBAH BeCh KEPHOBBIA MaTepuan. B Tabm. 3
IpesicTaBieHa 00mas CTaTHCTHKA MO0 abCOMOTHOM Mpo-
HULIAEMOCTH U HOPUCTOCTH IO CTaHAAPTHBIM M IOJHO-
pasMepHBIM 00pa3siaM KepHa A Bcex CKBaxkuH. 13 Tab-
JHIB! BUHO, YTO OOBEKT MMEET BBICOKYIO HEOJHOPOI-

168

HOCTb, TaK KaK 3HAYECHUs NMPOHUL[AEMOCTH MMEIOT BBICO-
KYIO JIUCTIEPCHIO W CTAaHAAPTHOE OTKIOHEHHE B OTIHYHE
OT 3HAYeHHUH TOPHUCTOCTH.

Tabnuua 3. Obwas cmamucmuxa 3uavenuti aOCONOMHOU
NPOHUYAEMOCIU U NOPUCMOCMU NO Pe3yIbma-
mam 06pabomku KkepHa

Table 3.  General statistics of absolute permeability and
porosity based on core processing
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N
N
N
>
il
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Full size
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Cran-
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Standart

861 | 49,9 |12,7(0,1| 4527,1 | 59922,8 | 244,8

K, w1 Tlonxo-

pas.
Full size

161 |220,1|7,4]0,1|11543,0| 1387353,4 | 1177,9

BBuiy TOro, 4ro 3aBMCHMOCTH IIPOHHIAEMOCTb—
IIOPUCTOCTh  HEYCTOMYMBEI, INPOM3BENCHO yTOYHEHHE
3HAYEHHUH 110 Pa3pe3y MyTeM 3aMeHbI Ha IPOHKUIIAEMOCT,
ONPEJIETEHHYIO 10 KEPHY B MHTEpBaNax 0TOOpa Marepu-
ana (puc. 6).

Komnnexcupoaauue rmapoauHaAMUY4eCKnxX
U MOTOKOMETPUYECKHUX nccneaoBaHui

Jlanee BBIMONHEH KOMIUICKCHBIN aHAJIW3 THIPOMHA-
MHYECKHX W TMOTOKOMETPUYECKHX HCCIEIOBAaHWN CKBa-
xuH. Vcxond U3 3aKIIOYEHWH MO CHATHIO KPUBOM BOC-
CTaHOBJICHUS [IABNECHHS, MPOHUIAEMOCTh OIpEeeHa
4epe3 THAPOIPOBOAHOCTH (3)

Knp = %1 (3)

rie € — THAPOIPOBOAHOCTh Mnacta, MJI*m/mIla*c; u —
JMHAaMUYecKasi BA3KocTh (umonna, mIla*c; h — cymmap-
Hasl BCKpHITAs TOMIINHA, M.

Ilpyn aHanu3e MOTOKOMETPUYECKUX HCCIETOBAHUN
BBIBJICHHAS pa0OTAIONIas TONMIMHA 3a4acTyl0 MEHBIIE
BCKPBITOI, TaK KaK 10 Pa3pe3y BCTPEUAOTCs MPOIIACTKH
C HU3KUMH (WIBTPALMOHHBIMH U EMKOCTHBIMH CBOM-
ctBamu JOo cyokomekTopsl [13]. B pesymbrate mepe-
CYeTa TOJBKO Ha PabOTAIONIYI0 TONMIMHY 00Iast MpOHH-
IIaeMOCTh BO3pacTaer. IloToxoMeTpHyecKue HccIenoBa-
HUS TIO3BOJIAIOT ONPEAETHUTH BKJIAJ KaXAO0ro U3 paboTa-
IOIIMX MHTEPBAJIOB B OOLIMI IPUTOK K CKBAKMHE, CIIEI0-
BATEIBHO, B COOTBETCTBHH C MPEICTABICHUEM CIOHCTO-
HEOJHOPOAHOTO IUTACTa CYMMApHBIH JCOWT CKBAKHHBI
MOXHO PAacCMAaTpPHUBATh KaK CyMMY I€OUTOB IO BBISBIICH-
HBIM TIPOTIIACTKaM (4)

21 PP,

Q =2Q; = Zk;h; * =Xk;h; *X=kh, (4

" lnﬁ+5
Tc
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rie Q — 1eOHT CKBaKHMHBI NPl OCTAHOBKOM, M/CYT;
Py — naBnenne Ha KoHType TmTanus (1wactoBoe), MIla;
P, — 3a00iiHOE NaBJCHHE B CKBAXHMHE Mepe]] OCTAHOBKO,
MIla; Ry — paguyc KOHTypa MUTaHUs (30HBI APCHUPOBA-
HUA), M; I — PaJlyCc CKBRXKHUHEI MO JOJOTY, M; S — CyM-
MapHBIi CKUH-(aKTOp, A. €.

[TapameTpsl ¢ HHIEKCOM | 03HAYAKOT MPHHAIICKHOCTD
K mpormactky. [ockonbky st Hanbonee 000CHOBaHHOTO
pacuera BIMAHUA AeOMTA CIOS HA OOMMH TOTOK, M
KaXJI0T0 TPOIUIacTKa He0OX0IUMO 3HATH TJIACTOBOE JIaB-

JeHue, CKUH-(QaKkTop U T. 1., HEOOXOIUMO MPOBOAUTDH
JoporocTosinie onpodoBanus miacto Ha kabene (OI1K),
HampuMep, ¢ momoimpio mpubopa Modular Dynamics
Tester (MDT), koTopble He Beerjia SBISIOTCS OINpPaBIaH-
HBIMH, TPUMEHEHa OSKchpecc-Meroauka. Cuurtas, uTO
napameTp X OJMHAKOB BO BCEX CIOAX, MOXHO OINpese-
JUTH MPOHANAEMOCTh KaXKIOTO MporviacTka. B tabm. 4
NPEeICTaBIeH pPEe3yNbTaT pacyera MPOHUIACMOCTH M
KaXI0r0 paboTaromero MHTepBana Ha MpUMepe CKBaKH-
Hbl No 2 BocTouno-JIamMOeHopekoro MecTOpOXICHHUSL.

Tabauya 4. Pacnpedenenue cpedHeli RpOHUYAEMOCIU C Y4emOoM NOMOKOMEMPUYECKUX UCCTeO08aHUL

Table 4.

Distribution of average permeability taking into account flowmetric studies

Cpez[H;m IPOHUIIAEMOCTb
IUTSL HHTEpBaia nepgopa-
n, M/
Average permeability for
perforation interval, mD

Wnrepsan nepgopa-
UUH, M
Perforation interval,
m (measured depth)

Pa6oraroniue unTep-
BaJibl, M
Working intervals, m
(measured depth)

4074,0-4075,7
4076,3-4078,8
4083,7-4085,0
4085,6-4087,4
4087,4-4089,7
4091,0-4092,0
4094,0-4095,8
4098,0-4099,9
4104,0-4106,0
4108,5-4110,0
4110,0-4111,0

4074,0-4111,0 20,1

Cpezu—mﬂ NIPOHULIAEMOCTDH Cpem—mﬁ NIPOHULAEMOCTH B
U1 pabOTAIOIIEro HHTEP- paboraroiieM UHTEpBae,
Basa, M/| Ml
Average permeability for Average permeability in
working interval, mD working interval, mD
ki 13,5
ko 22,2
Ks 41,2
Kq 23,2
Ks 64,4
39,5 Ks 20,8
ks 16,6
ks 9,9
Ko 17,4
K1o 35,7
K11 2154

[Ipu orcyrctBum BocctaHoBieHHBIX KBJ[ MoxkHO HcC-
oJB30BaTh pe3yibrathl mHTepHperamun KCJ (kpuBoii
CTaOMIIM3AIINH JJABICHHUS), OCKOIBKY BPEMsI HCCIIEI0Ba-
HUS B JIAHHOM CIIydyac dalle BCEr0 HAMHOTO Ooiblie,
CpaBHEHHE MPOHMIIAEMOCTH MO JBYM METOJaM MOKa3bl-
BAET WX XOPOIIYI0 CXOAUMOCTSH [ 14].

Heo0XxomuM0 OTMETHTB, YTO MPOHHUIAEMOCTb, MOJTY-
ueHHasg B pesynbraTe uccienosanuii I'JIM, sBigercs
¢azoBoii. [Ipu Teonoro-ruapoJMHAMUYECKOM MOJIENH-
POBaHHUM Yallle BCEro 3aJaeTcs abcoNoTHAs MPOHUIAe-
MocTh. [l nanpHeWmiel KaanOpOBKHM KOMILIEKCHOW
KpHBOH aOCONIOTHOH TpoHHMIaeMocTH Ha ganHele /I
HeoOXO0AMMO OCYIIECTBUTH MepeBo (Ppa3oBoi MpoHHIIa-

20
18 ®
16 ®
L s
° 12
i‘—& 10 ?
x«s
1
x }
([ ]
&

eMOCTH B aOCONIOTHYIO Ha OCHOBE aHAW3a IIPSMBIX
onpezeneHuii ha3oBbIX NPOHHUIIAEMOCTEH Ui 00pa3IoB
kepHa [15]. OmpeneneHo OTHOUIEHWE aOCONIOTHOH K
(asoBoii mponumaemocty npu 100 % ¢unbTpanum
HedTH, TaKk Kak JO MPOBEICHHS THIPOAUHAMUYECKOTO
HCCIIEIOBAHNS CKBaXHMHA padoTana Ha OE3BOJHOM pe-
KUME

K
K=-5, ()
bH
rjie k, — abcomoTHas ra3onpoHUIaeMocThb Mo KepHy, MJI;
Kyn — (pa3oBast MPOHMIIAEMOCTD 10 HE(TH, OpPeeIeHHAs

Ha kepHe, M/[.

y=5,9692x031
R>=0,8076

o N B OO

0 20 40 60 80 100 120 140

®da3oBasi IPOHULIAEMOCTb, M/|
Phase permeability, mD

160 180 200 220

Puc. 6. 3asucumocms k03pduyuenma omuowienus npoHuyaemocmei om Gazogoi npoHUYaemMocmu
Fig. 6. Dependence of the permeability ratio coefficient on phase permeability
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Bceero npoanamizupoBano 45 00pa3ioB KepHa ¢ MPOHH-
raemocthio ot 1,83 mo 211,6 m/I. Ha puc. 6 npencrasnena
3aBHCHMOCTb Kod(¢uimenta oTHormeHus (5) ot (a3oBoit
TIPOHUIIAEMOCTH. 3 3aBUCHMOCTH HAONIO/IAETCA 3HAYH-
TENBHBIN pocT KO3 (HIIeHTa OTHONICHUS PU TIPOHULIAE-
MOCTU MeHee 5 M/I, UTo CBS3aHO C KaMMIUIAPHBIMH CHJIAMH
U MEXaTOMHBIM B3aHMOJICHCTBUEM (DIITBTPYIOLICHCS KU/~
KocTH # Topojbl. KodhuimeHT Koppemauu cocTaBIser
0,898, 4T0 MOATBEPKIAET YCTOMUMBOCTD 3aBUCUMOCTH.

HMcxons M3 MOTy4eHHOH 3aBUCHMOCTH, OCYIIECTBIEH
nepecueT (a3oBO MPOHHUIAEMOCTH, OMPENENCHHOH 10
pesyiabTatam I'JIU 1 MOTOKOMETPHH, B a0COTIOTHYIO IS
ckBakunbl Ne 2 (tadi. 5).

Hanee mpousBeneHa KanmuOpoBKa paHee MONyYEHHON
KOPPENALMOHHON KPUBOW MPOHULAEMOCTU IyTEM COIO-
CTaBJICHUS C TIEPECYNTAHHOW aOCONIOTHOM TMPOHUIIAEMO-
CTBIO 10 pa3pe3y coriaacHo pesyasTaram I'JIU u motoko-
MeTpuuecKux HccienoBannil. Ha puc. 7 mpencrasien
BECh IIPOIECC YTOYHEHHS KOMIUIEKCHOM KapOTa)XHON
KpPHBOH TPOHHUIIAEMOCTH M KaTHOPOBKA HA JAHHEIC THI-
POIMHAMUYECKHUX U IOTOKOMETPUYECKUX MCCIEL0BAHHI.

AnarornyHas mpoueaypa MpoBeleHa Ul BCeX H3Y-
YEHHBIX CKBAKWH, YTO TIO3BOJIAET BBHITIONHUTH UHTEPIIO-
JIUIO [0 BCEMY 00BEMY THAPOINHAMHYECKOH MOIEIH
TIacTa.

Taonuua 5. Pe3ynvmamul nepecuema ¢azosoil nponuyaemocmu 8 adCoONOMHYI0

Table 5.

Results of the conversion of phase permeability to absolute

Paboratonye HHTEpBAbI, Cpepsin pasoBas NPOHMIAEMOCTS B paboTaro- IlepecuerHast abCONOTHAS IPOHUIIAEMOCTb,
M 1[eM HHTEpBAJE, 1_\4}2[ ) Ka/Kpu, €11. Wl
Working intervals, m Average phase _permeablllty in the working KafKono, un. Recalculated absolute permeability, mD
interval, mD
4074,0-4075,7 Ky 13,5 2,66 36,0
4076,3-4078,8 ky 22,2 2,28 50,7
4083,7-4085,0 k3 41,2 1,88 77,7
4085,6-4087,4 Ky 23,2 2,25 52,3
4087,4-4089,7 Ks 64,4 1,64 105,7
4091,0-4092,0 Ks 20,8 2,33 48,5
4094,0-4095,8 ky 16,6 2,50 41,5
4098,0-4099,9 Kg 9,9 2,93 29,0
4104,0-4106,0 kg 17,4 2,46 42,8
4108,5-4110,0 Kio 35,7 1,97 70,3
4110,0-4111,0 K1 2154 1,13 243,1

AdcomoTHas MPOHNIIAEMOCTh, M]]
Absolute permeability, mD
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Absolute permeability, mD
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Puc. 7. Ilonnwiti npoyecc ymouHenus KOMNIEKCHOU KApOMadicHOU KpUusoll adcomomHoll npoHUYaeMOCmu CO2IACHO Pe3yib-
mamam: a) 2eopusueckux UCCIe008aHull U nempopusuueckol 3agucumocmu, 6) 2eou3uuecKux ucciedo8anull,
nempo@u3uieckol 3a8UCUMOCIU U NPSIMbIX UCCIEO08AHUL KEPHA, 8) 2e0U3ULEeCKUX UCCIe008aHUtl, nempogusuie-
CKOUl 3A8UCUMOCTNU, NPAMBIX UCCIE008AHULL KePHA, 2UOPOOUHAMUHLECKUM U HOTMOKOMEMPUYECKUM UCCIe008ANUAM

Fig. 7.

Full process of refining the complex absolute permeability logging curve according to the results of: a) well logging

and petrophysical dependence; b) well logging, petrophysical dependence and direct core studies; c) well logging,
petrophysical dependence, direct core studies, well test and flowmetric studies
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WHTepnonsaumsa no obbemy moaenu

JIns KOppEeKTHOW WHTEPTONANUH HCIOIb30BaH CEM-
CMHUYECKHH aTpUOYT KOTEPEHTHOCTH, Ha OCHOBE KOTO-
poro moiy4yeH Ky0 KapcTOBBIX MyCTOT. Mcmonb3oBaHue
CEHCMHYECKUX aTpUOYTOB U TPOTHO32 PAcIpocTpa-
HEHUS KOJUICKTOPCKHX CBOHCTB B MEKCKBOKHHHOM

ala

IPOCTPaHCTBE omucaHo B padortax [16-22]. Ha puc. 8
TIpeICTaBIeH Ky0 KapCTOBBIX MYCTOT, T/IE 3¢IEHBIM IIBE-
TOM BBIJICTICHBI 30HBI € TIPEATIOIOKHTEIBHEIMI 30HAMH
pa3BUTUS TIAEOKapcTa C 3aBHIICHHOH MPOHHIIAEMO-
CTbIO OTHOCUTENBHO OCTaNbHOTO 00bEeMa MPOAYKTHBHO-

ro miacra.

o/b

Puc. 8. Ky6 kapcmogvix nycmom, Xapaxmepusyiowuil 30Hbl pa3eumus Naileokapcma: a) niam, 0) npou3eonbulil pazpes
Fig. 8. Cube of karst voids characterizing the zones of development of paleokarst: a) plan; b) arbitrary cut

OtMeyaercs, 4To 30HBI MPEATIOJIAraeMOro Pa3BUTHS
KapcTa MPUYPOYCHB! K IPeOHIO OPraHOTCHHOTO KOMIIIEK-
ca ¥ UMEIOT HEPABHOMEPHOE Pa3BHTHUE TI0 MPOCTHPAHHIO
U TI0 TTyOuHe mposiBIeHUs. B kauecTBe MeTo1a HHTEpIIO-
JAIMK BBIOPAHO CTOXACTHYECKOE MOJCTMPOBAHHE C HC-
TI0JIb30BaHKE TPEH/IA 10 KyOy ceficMIiecKoro atpudyra.

Janee mpoBeaeH BU3yalbHbIA W CTATHCTHYECKUN aHa-
o3 Kyba aOCONIOTHOH NPOHHMIAEMOCTH B TEONOro-

IIponmmaemocts, M
Permeability, mD

TUIPOJMHAMUYECKOW MOJENH IUIACTa, CO3NAHHOM CTaH-
JApTHOH METOAMKOM, TO €cTh IyTeM Ilepecyera Kyoa mo-
PUCTOCTH 4epe3 MeTPOPU3NYECKYIO 3aBUCHMOCTB, C TIPO-
HHIIAEMOCTBI0 IOCNE KOMIUIEKCHPOBAHHS pE3yNbTaToB
uccnenoBanuii. CpeqHee 3HaueHHe abCOMIOTHOM MPOHH-
IaeMOCTH BO3POCJIO B [IBa Pa3a, a MaKCUMaJbHOE 3Haye-
Hue — B 4,5 pasa (puc. 9).

TIponmiaemocTs, M1
Permeability, mD.

ala

olb

Puc. 9. Buzyanvras xapakmepucmuxa Kyoo8 adconomHoll npoHUYaemMocmu. 8) CIaHoapmHas Memoouxa, 6) KOMnIeKCUposanue
Fig. 9. Visual characteristic of absolute permeability cubes: a) standard technique; b) proposed methodology
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Mposepka apcheKTUBHOCTN METOAMYECKOrO NoAXoaa

Ha crnemyrommem sramne ocymiecTsieHa TpoBepka hdek-
THBHOCTH TIpeyiaracMoit Metomuku. [IpoBeneHa CpaBHH-
TENbHAS XApaKTCPUCTHKA PE3yJBTATOB BOCIPOU3BEICHUS
HCTOPHH Pa3pabOTKH TMAPOJUHAMUYECKON MOJIeNH, e ab-

COJTIOTHAS MPOHHIIAEMOCTh TTOCTPOCHA CTAHIAPTHBIM CIIOCO-
0OM JIyIsT HAYATTbHOM CTAIMK CO3IAHHS MOJICIH TLIACTA U MO-
JIeJH, T7ie MPOBEICHO KOMIUICKCHPOBAHUE PE3yNIbTATOB HIC-
creioBaHui (Tabd1. 6). 3a/1a4a BBITOIHEHA OJTHOUTEPAIOHHO,
JononHuTenbHOM HacTpoiiku [T/ TM He ocyIecTBisiocs.

Taonuya 6. Cpagnumenvhas Xapakmepucmura pe3yibmamos 80Cnpou3seoenus UCMopuy paspadomxu Ha MOOexX

Table 6.

Comparative characteristics of the results of reproducing the development history on models

Merton co3nanust THIPOANHAMUYECKON MOIEIH Tloka3arens ®dakr Pacuer Ommbka, %
Method for creating the hydrodynamic model Indicator Fact Calculation Error, %
crangaptHas meroauka/standard method HakomienHas no6sraa HebTH, THIC. T 9123.1 5874,2 35,6
KoMIuIeKcupoBaHue/integration Qil production total, kt ' 7854,7 13,9
cranjapraas Merozuka/standard method HakoruieHHas uaKoCcTd He(TH, THIC. T 9996.2 6216,2 37,8
KoMIuIeKcupoBaue/integration Liquid production total, kt ' 8375,7 16,2
[IpuMeHeHne KOMIUIEKCHPOBaHUS PpE3YJIbTATOB HC-  HAMHUKMA TEXHOJOTMYECKMX IIOKA3aTeled, HAacTpOMKa

CIIEIOBAHUH TO3BOIIAIIO ¢ OOMNBIIEH TOYHOCTHIO BOCTIPO-
u3BeCTH (haKTUUECKHE HAKOIUIEHHbIE OTOOPHI KUIKOCTH
1 He()TH B IIEJIOM 10 U3y4aeMOMy MecTopoxaeHuto. [o-
9TOMY MOJETh C Y4YETOM MOAU(HUIMPOBAHHOTO KyOa
TIPOHUIIAEMOCTH MOKET SIBIATHCS OCHOBOW IS Jalib-
HeHIIeH MOCKBAaXXUHHOM afanTalluy. 3ajavyell ajanrtaiyuu
ABJIAETCS BOCIIPOM3BENCHUE MCTOPUH Pa3paboOTKu — Ju-

Haxoruiennas LlOGbIlIa KAIKOCTH
Luquid production total

Hakormnennas 3akauka BOJIbI
Water injection total

TPEH/IOB [IACTOBOTO U 3a00iiHoro aasnenus [23-30].

ITo pesynbraTam jpanbHeiIield MOCKBaKMHHOW ajiar-
TallM¥ HAKOIUICHHOE OTKJIOHEHHE 1O HEe(T! 32 Bech Iie-
puon uctopuu o0bekTa pazpaboTku coctasiser 1,9 %, 3a
mocienanii Tox — 1,1 %. KauecTBo mMOCKBaXXMHHOM ajar-
tapu [IJIITM MOXHO OLEHHTH C TIOMOIIBIO Kpocc-
wiotos (puc. 10).
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Puc. 10. Conocmasnenue axkmuueckux u pacHemHvix ROKA3AMenell o CK8ANCUHAM 3d 6eCb Nepuod paspabomKu: a)
HaKONACHHAsL 000bIYA U 3aKaUKa, 6) niacmogele u 3a00lHble 0A8ICHUs, KDACHAS NYHKMUPHAS JUHUSL — DYKOBOOSUULL
OOKYMEHM NO CO30AHUIO U NPUEMKe 2UOPOOUHAMUUECKUX MOOeRell 20CYOapPCMEEHHBIMU OP2AHAMU, 3€/leHAst NYHK-
MUPHASL TUHUS — PYKOBOOAWUTE OOKYMEHM NO CO30AHUI0 U NpUEMKe SUOPOOUHAMUYECKUX MoOenell 8 pamKax busHec-

npoyecca «Mnmezpuposannoe mooenupoganuey

Fig. 10. Comparison of actual and calculated indicators for wells for the entire development period: a) total production and
injection, b) bottom hole and reservoir pressures; red dashed line is a guiding document on creation and acceptance
of the model by government bodies; the green dashed line is a guiding document on creation and acceptance of a
model as part of «the Integrated Modeling business process»
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PeTpocneKkTUBHbIN NPOrHO3

OcnoBHo#t 3amauedt moctpoeHust [IJII'TM snsercs
TNIPOTHO3MPOBAHUE TOKa3aTelel, Takke BhIpabOTKa pe-
KOMEH/JIaIMi 0 JanbHEHIIeMy peryJIupoBaHHI0 paspa-
00TKH MecTOpoXKIeHHH He(TH U Taza. C HeNblo ONCHKH
HPOTHO3HOH CIIOCOOHOCTH MOJENH PENICHO IIPOBECTH
PETPOCTICKTHBHBIN aHANMN3 CXOAMMOCTH (PaKTHYECKHX U
pacueTHbIX mokasatenei [31, 32].

B ¢{uipTpaimoHHON MOJENH HCKYCCTBEHHBIM 00pa-
30M OCymIecTBIeHa ocTaHoBKa pacdyera Ha (01.12.2018,
Jajiee 3aIymieH KPaTKOCPOYHBIH ITepHO TIPOTHO3UPOBA-
Husg o 01.06.2019. BriBoa (akTHUecKHX CKBAXHH Ha
IIPOTHO3 OCYIICCTBICH HA PEXUME 3aJaHHONH KOHTPOIH-

180

pyeMoii Jienpeccuy, COOTBETCTBYIOMIEH (pakTHIEeCKOH Ha
TIOCIIEAHIO JaTy MCTOPUYECKOTo MEpHofa, TO €cTh Ha
01.12.2018. OrpanuveHuss Ha TPOTHO3HBIE JCOUTHI IO
He(TH 1 )KHUAKOCTU B MOJIETb HE 3a/1aBaJUCh.

JUist OLIEHKH KayecTBa CXOAUMOCTH PETPOCIIEKTUBHO-
r0 MPOrHO3a ¢ (paKTHUECKUMH JAHHBIMH TIPOBENEH aHa-
JU3 mapaMeTpa MecSYHOH 100b4M HeTH 10 BceM 100bI-
BAIONMM CKBakuHaM. M3 puc. 11 BuaHO, 9TO perpocmek-
THUBHBII [POTHO3 C BBICOKOM TOUHOCTBIO BOCIIPOM3BOJUT
(paKTHYECKYI0 TUHAMUKY MECSYHOU NOOBIYM HE(TH, YTO
HOATBEPKIAET COCOOHOCTb YCOBEPIIEHCTBOBAHHONH MO-
JIeNI K TIPOTHO3UPOBAHUIO.

160
140 \/
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40
20

Oil production per month, ksm?
Mecsunas 1o6bua He()TH, ThIC. M3

1 2 3 4
TIpOTHO3HBIIT MecALl

MonHdHIHPOBAHHAL MOJTE @aKTHYECKHe NaHHbIe

Improved model Factual data

Monens ¢ HCXOAHOH MeTPodH3HTECKOIH 3aBHCHMOCTHIO
Model with initial petrophysical dependence

Puc. 11. CpasnumenvHulil ananu3s pe3yabmamos pempoCneKmusHo20 NPOcH03a NO NaApamMempy «MecsuHdas 000viuu Hemuy
Fig. 11. Comparative analysis of the results of the retrospective forecast for the monthly oil production

JUiss  omeHKH  TexHosormdeckodl  dddexTuBHOCTH
HpeaIaraeMoro METOAM4ECKOro MoAXoaa KOMILIEKCUPO-
BAaHMS PE3yNBTATOB PA3HOMACINTAOHBIX HCCIEHIOBAHHI
(MIBTPAIIOHHBIX CBOWCTB ILTACTA TIPOM3BEICH CPaBHU-
TENbHBIH aHANN3 PETPOCHEKTUBHOTO MPOTHO3a C MOJe-
7bI0, CO3/aHHOM CTaHAapTHBIM crocoboMm. Heobxoaumo
OTMETUTb, [ CTAHJAPTHOH MOJENM MPOLEHT OTKIOHE-
HAS OT (PaKTHYECKHX JAHHBIX MMEeT HApacTAlomMi Xa-
pakTep. Ha 01.06.2019 otkionenue cocrasmser 58,3 ThIc.
M~ (35,2 %), 4TO CBUIETENBCTBYET O 3aHIKEHHUH
HOTeHUHana 100bMM HE(TH HAa IPOTHO3HBI IEpuosi B
CPaBHEHUH C YCOBEPIICHCTBOBAHHOI MOJIEIBIO.

3aknioyeHue

B ycnoBusx pocTta IOMH TPYAHOM3BJIEKAEMBIX 3ara-
COB aKTyaJbHBIM BOIPOCOM SIBIISICTCSI Pa3padoTKa CIOXK-
HOHOCTpOCHHI)IX KOHHCKTOpOB. HpI/I CTaHILapTHOM noa-
XOJIe CO3JaHMsA MOCTOSHHO JAEHCTBYIOIIMX TeONOro-
TEXHOJOTHYECKUX MOJIENEll He YUHTHIBAIOTCS OCOOEHHO-
CTH CTPOEHHS, & TAKIKE BTOPUUHBIE MPEOOPA3OBAHKS 10~
POBOTO MPOCTPAHCTBA, B PE3yNIbTATE HAPYIIAIOTCS IMPE-
CTaBJICHHS O Tpoleccax (HIBTPAlUK, YTO HPUBOIUT K
BBICOKOW TOTPENIHOCTH MpPH MPOTHO3MPOBAHMH J0OBIUM
He(TH W Ta3a. B naHHON paboTe MpemokeH JeTalbHbIiH
METOMYECKH MOAX0I, TTO3BOJIIONIMI POM3BECTH KOM-
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I'aBpucs, B.IL. Kocsxos, A.10. boranos u ap. // Hedrenpomsicio-
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The relevance of research is caused by the widespread use of geological and hydrodynamic modeling for design of the development of oil
and gas fields. Using the standard approach to creating a geological and hydrodynamic model, it is likely that the complexity of the struc-
ture and heterogeneity of the reservoir properties are underestimated, which can negatively affect the forecasted technological and eco-
nomic indicators of field development.

The main aim of the research is to develop a methodological approach for the comprehensive analysis and accounting of the available
multiscale field and laboratory information when creating a cube of absolute permeability of a priority field.

Object: complex carbonate oil reservoir of the Vostochno-Lambeyshorskoe field.

Methods: assessment of well coverage; statistical processing of research data of standard and full-sized core samples; reinterpretation
and integration of field-geophysical and hydrodynamic studies of wells; creation and use of macros in the Visual Basic environment to
automate iterative data analysis processes; stochastic interpolation of the received data taking into account seismic information in the
geological simulator IRAP RMS (ROXAR); creation and use of a filtration model in the Tempest More hydrodynamic simulator (ROXAR).
Results. The paper gives the characteristic of the layers of the oil reservoir under consideration, the features of the geological structure.
The authors have developed the methodological approach to construction and refinement of the absolute permeability cube in the geologi-
cal and hydrodynamic model, which reduces the degree of uncertainty of the properties of the reservoir. A comparative characteristic of
two filfration models created on the basis of a standard method of accounting for absolute permeability and according to the proposed
methodology was carried out. A higher degree of convergence of the calculated and actual technological indicators of development is no-
ted, when using the developed methodological approach to clarify the absolute permeability of the reservoir. In order to assess the predic-
tive ability of the geological and hydrodynamic model of the formation, the method of retrospective forecasting of technological parameters
of the development of the formation is used, satisfactory convergence is noted.

Key words:
Geological and hydrodynamic modeling, comprehensive research results, absolute and phase permeability,
complex carbonate reservoir, complex absolute permeability logging curve, well test, core, flowmetric studies.
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