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e degree of economic efficiency and the field life cycle
depends in many ways on how deep the specialists
understand its geological structure. At the stage of

exploration and initial evaluation, the a priori geological
model makes it possible to avoid drilling of “dry” wells and
helps to put the field on production. The consequent field
development optimization on the basis of the more detailed
geological information enables minimizing operating costs,
increasing production and extending the period of the field
exploitation. The field study is performed at all stages of its life
cycle. The depth of the analysis of the obtained information
and degree of its involvement in the consequent decision-
making process depends to a large extent on the level of the
software technologies maturity.

The Paradigm technologies, aimed at the detailed sub-
surface study, include seismic and well data processing and
interpretation solutions, workflows for geological model
building, risk and uncertainty analysis tools and well planning
and geosteering solutions. In June of 2008, the first release of
Paradigm SKUATM, the brand new software product for 3D
geological modeling was issued. This product is based on the
conceptually new approach and makes a claim to be the inte-
grator in the company’s software solutions portfolio.

The authors evaluated the new technology capablili-
ties on one of the Russian fields having a complex tectonic
structure. State-of-the-art tools for automatic horizons and
faults correlation (3D Propagator and FaultTrack), patented
algorithms for coherence cube computation and special capa-
bilities of volume visualization ensured a high degree of detail
of the structural frame, which included more than a hundred
of various faults (X, Y, A, dying faults) (Fig. 1). Such a scrupu-
lous approach of the interpreters is not always appreciated by
the modelers, as the “inconvenient” faults are often ignored
and not included into a geological model. The SKUA technol-

AUTHOR’S BIO

Konstantin Smirnov - Head of the Business Development Group at the Paradigm
Moscow office. Graduate of the Lomonosov Moscow State University. His interests
include seismic exploration data processing, interpretation and modeling.

Tatyana Malyarova - Business Development Manager at the Paradigm Moscow office.

Her interests include forecasting reservoir properties based on seismic data with appli-
cation of amplitude inversion and seismic facies analysis. Graduated with honors from
Perm State University.

Tatyana Olneva - Candidate of Geological and Mineralogical Sciences, Business
Development Manager at the Paradigm Moscow office. Graduate of Kazan State
University, Presidential Program on Management Training. Key area of interest — man-
agement.
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TeneHb 3((PEKTUBHOCTH 3KOHOMHYECKOH OTIA4M U IIPO-

JIOJDKUATEILHOCTD KU3HEHHOIO IIMK/IA MECTOPOMXKAECHUSA BO

MHOI'OM 3aBHCAT OT ITyOMHBI IOHUMAHUS CIIEUICTAMH
€I'0 T€OJIOTHYECKOTO CTpoeHu:A. Ha 3Tane pa3BeAKd M IIEPBUYHOM
OLICHKH aIIPHOPHAsI T€OJIOTMYECKAs MOJIEIb ITO3BOJIIET U30EXKATD
OypeHHs CyXMX CKBAKMH M IIOMOI'A€T YCKOPHTb BBOJI OOBEKTA B
SKCIUTyaTanmio. ey nocieayomen pa3padoTKi Ha OCHOBE 6oJ1ee
JIETAIbHOH T€OJIOTHYECKOH MO — MUHUMHU3HPOBATD Ollepaliu-
OHHBIE 32TPATBhI, YBEJIUYUTD JOOBIYY U IIPOJIUTH IIEPUOJ, IKCILTya-
TAUAHU MECTOPOKIEHNUA. Ha KOKI0M aTare >KU3HH MECTOPOK/ICHUSA
HJIET €r0 HEeNpephIBHOE u3ydyeHue. [yorHa npopaboTKU MoTyJae-
MO BH(OpMAIHY, €€ BOCTPEOOBAHHOCTD U CTEINIEHD BOBJICYECHUS B
MOCJIEAYIOIIEE MPUHATUE PEIICHUI BO MHOTOM 3aBUCST OT YPOBHS
NPOIPAMMHBIX TEXHOIOT .

TexHonMOruM KoMmaHuu Paradigm, HanpapjaeHHbIE HA U3Y-
YEHHE TI'€OJIOTMYECKOIO CTPOEHMSA MECTOPOXKAECHMSA, BKIIOYAIOT
paboTy € CEHCMUYECKHUMU AaHHBIMH, OOpaGOTKY M HHTEpPIIpE-
TAUMIO KAPOTAXKHBIX JHAIDAMM, PEIIEHHS II0 I'e€OJOTHYECKOMY
MOJIE/IMPOBAHMIO, AHAJIN3Y HEONPEAETIEHHOCTH U PUCKOB, 4 TAKKe
IUTAaHPOBAHHUE U MOHUTOPHUHT 6ypeHus. B mione 2008 roza BpILIes
MIEPBBIN PEIN3 IPUHIUIIHATBHO HOBOTO IPOTPAMMHOIO IIPOJYK-
Ta 110 OOBEMHOMY I'€OJIOTHYECKOMY MOJEIUPOBaHMIO — Paradigm
SKUA™,  TIporpaMMHBIH IPOAYKT OCHOBAaH Ha PEBOIIOIIMOHHOM
MOAXOJIE U IIPETEHAYET HA POJIb MHTETPUPYIOLIETO 3B€HA B OOLIET
LIETIOYKE TEXHOJIOTMUYECKUX PEIIEHUH KOMITAHUM.

HoBast TeXHO/IOTHs GbUIA IIPOTECTHPOBAHA AaBTOPAMU Ha IIPU-
Mepe OJHOTO U3 CJIOKHOIIOCTPOEHHBIX B CTPYKTYPHO-TEKTOHHYEC-
KOM OTHOIIEHMH PoccHiiCKnx mecTopoxieHurii. COBpeMEHHbIE
HHCTPYMEHTBI ABTOMATHYECKON KOPPE/ILIMI TOPU30HTOB U TEK-
TOHMYECKUX HapymeHuit 3D Propagator u FaultTrack, 3amaren-
TOBAaHHBIE AJITOPUTMBI pacdeTa KyOOB KOTE€DEHTHOCTH, OCOObIE
BO3MOKHOCTH OOBEMHOH BHU3YIM3ALIMH OOECIIEYIIN BBICOKYIO
CTENEHD JETATBHOCTH CTPYKTYPHO-TEKTOHHYECKOTO KAPKACa, KOTO-
PbII BRIIOUQI 60JIe€ COTHHU Pa3/IOMOB Pa3IMYHOrO Xapakrepa (X,
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ogy makes it possible to bridge the gap between the seismic
interpretation detail and capabilities of the traditional “pil-
lar” geological modeling solutions. The unique mathematical
approach enables generation of the structural framework
of any complexity, therefore, all the interpreted faults found
their place in the geological model without any simplifica-
tions, the same as one of the beds 2 meters thick, modeled
based on the well data only (Fig. 2).

Properties distribution is the important step in the sub-
surface modeling. The result of the process depends on the one
hand on the data available (such as impedances cubes, seismic
facies data, etc.) which enables the most precise prediction of
petrophysical parameters in the inter-well space, and on the
other hand - on the inner structure of the grid model, which
should be correct for geostatistical algorithms to be applied.

Seismic facies maps obtained in the Stratimagic pack-
age by the automatic classification of seismic amplitude and
P-wave velocity cubes (the result of amplitude inversion
in the Vanguard package) enabled mapping of the areas of
sandstone with bigger (up to 25 meters) and smaller (up to
6-8 meters) reservoir thickness, and delineation of the zone
in which the reservoir is divided into two separate beds by a
clay interlayer.

The SKUA technology implies the capability for gen-
eration of two cell models on the basis of the common struc-
tural framework: Geological Grid u Flow Simulation Grid. The
Geological Grid model consists of uniform cells and presents
the optimal space for geostatistical algorithms application
(Fig. 2). The Flow Simulation Grid model is designed to solve
the simulation tasks; its inner grid structure is adapted to
the enquiries of the software applications in respect of solv-
ers. With an account for all avialable data, properties were
distributed in the Geological Grids model (Fig. 2), and were
subsequently rescaled into a Flow Simulation Grid.

As a result of the innovative solutions integrated
approach, the authors succeeded to obtain a conceptually
new level of detail of the subsurface, which would enable esti-
mating the reserves more precisely and optimizing well drill-
ing. Which in turn will guarantee both the field life cycle dura-
tion and the higher economic efficiency of the production.
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@ Geological model (Geological Grid), generated by the leading-edge
SKUA technology, includes the faults of any complexity, guarantees
the correct properties modeling.

@ leonornyeckas Mopenb, NOCTPOEHHAA C UCNONb30BAHUEM
peBonioLMOHHOI TexHonorun SKUA, BKNHOYaKOLLan TEKTOHHYECKHE
HapyLieHns NH60N CTENEHN CNOXHOCTH, FapaHTUPYET KOPPEKTHOE
pacnpefeneHue CBOMCTB.
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@ Fig. 1. Multi-attributes concurrent visualization and interpretation in VoxelGeo
makes it possible to easily understand and build the field structural framework.

@ Puc. 1. CoBmecTHas BU3yanu3aums u MHTEPNPETaLms pasnuyHbIX TMNOB
AaHHbIX B npunoxexun VoxelGeo no3sonseT 6bICTPO NOHATL M NOCTPOUTL
CTYKTYPHO-TEKTOHWYECKMIA KapKac MECTOPOXAEHMS.

Y, ), 3aTyxatomue paziaomsl) (puc. 1). TakoH CKpyIy/le3HblH MOA-
XOJ, MHTEPIPETATOPOB HE BCETIA IO JOCTOMHCTBY OLICHHBAETCS
MOJIE/IEPAMH, TAK KAK «HEYJOOHBIC> IS IIOCTPOEHUSI CETOYHOM
TEOJIOTHYECKOH MOJIEIN PA3JIOMBI 324aCTYIO IIPOCTO UIHOPHUPY-
1o1ca. Texnomnorus SKUA 1O3BOMAET IIPEOJOETh Pa3pbIB MEXIY
JETATBHOCTBIO CEHCMOPA3BEAKH U BO3MOXHOCTAMM TPAJHIIIOH-
HBIX IWUIAPHBIX> TEXHOJIOTUH I€OJIOTMYECKOTIO MOAECTUPOBAHMIAL
VHUKUIBHBIF MAaTEMATHYECKHE IIOAXOJT OOECIICUYMBACT CO3AHHE
CTPYKTYPHO-TEKTOHMYECKOI'O KapKaca JII0OOH CJIOKHOCTH, I103-
TOMY BCE NPOHUHTEPIPETUPOBAHHBIE PA3/IOMBI 6€3 YIPOIIEHUS
(bOpMBI HANLTH CBOE OTPAKEHUE B I€OJIOTHMYECKOM MOJIEIH, KAK U
OJIUH U3 IUIACTOB, MOIIHOCTBIO 2 M, OTCTPOEHHBIH TOJIBKO IO JaH-
HBIM CKBXUH (pUC. 2).

BaskHBIM 3TAIIOM B IOCTPOEHUH MOJIE/IH CPEBI SIBILICTCS PAC-
npezeneHne CBOUCTB. BObIIyIo pOJIb B ITOM IIPOLIECCE C OAHOM CTO-
POHBI UI'PAIOT TPEH/BI, TAKUE KAK KyO AKyCTHYECKOI'O UMITEIAHCA,
JIaHHBIE CEHCMO(ALMAIBHOIO aHAIM34, ITO3BOJILIONINE Haubosee
TOYHO CIIPOTHO3UPOBATH NETPOPUNIECKHE TTAPAMETPEHI IUIACTA B
MEKCKBLKUHHOM IIPOCTPAHCTBE, C JPYrOM CTOPOHBI BHYTPEHHSIA
CTPYKTYPa CETOYHOM MOJEIH, KOTOPAst JO/DKHA ObITh KOPPEKTHOM
JULL pabOTBI F€OCTATUCTHYECKIX AITOPUTMOB.

Kaprel cericModariuii, noaydeHHble B Iakere Stratimagic
IyTeM aBTOMAaTHYECKOH KIACCH(DHKAUMN KyOOB aMIUIUTYA U
IICEBJOCKOPOCTEN (PE3y/IbTAT AMIUIUTYJHONU MHBEPCHUU B IIAKETE
Vanguard), IO3BOIIIN 3aKAPTHPOBATH OO0IACTH PACIIPOCTPAHEHMA
TI€CYAHUKOB C MOBBIIIEHHOU (IO 25 M) U IOHMXEHHOH MOIIIHOC-
TBHIO KOJUIEKTOPA (IO 6-8M), M OTPAHUYHTH 30HY, B KOTOPOIT KOJUIEK-
TOP B IIPOJIYyKTUBHOM HHTEPBAJIE PA3/IECICH IIMHUCTBIM IIPOCIOEM
Ha /IBa OT/IE/IbHBIX IUIACTA.

Texnonorus SKUA 3axmodaer B ce6e BO3MOKHOCTb CO3JaHHSA
HAa OCHOBE CTPYKTYPHO-TEKTOHHYECKOIO KAPKACA JBYX CETOYHBIX
mogerteit: Geological Grids u Flow Simulation Grids. Geological Grids
COCTOUT U3 PABHOMEPHBIX SIYCEK U IIPEACTAB/IIET COOOH HICATBHOE
TIPOCTPAHCTBO LI paOOTHI T€OCTATHCTHYECKUX AJITOPUTMOB (PUC.
2). Flow Simulation Grids npeaHazHadeHa JyIi pelICHUs 337144
TH/IPOMHAMUYECKOTO MOJIEIMPOBAHU U A/IAIITHPOBAHA 110 CBOEH
BHYTPEHHEN CETOYHOM CTPYKTYPE K 3aIIPOCAM IPOIPAMMHBIX IIPH-
JIOJKEHUH I10 THAPOAMHAMUKE. C y4eTOM CEHCMHUYECKUX TPEHIOB
M JIaHHBIX CeUCMO(aIMATBHOIO aHaMM3a B Mojenu Geological
Grids 6pUH pacpeieieHbl (PHIbTPAIOHHO-EMKOCTHBIE CBOFICTBA
(puc. 2), B JaIbHENIIEM IIEPEMACIITAOUPOBAHHBIE B MOZieIb Flow
Simulation Grids.

B pesyspraTe HHTErPHUPOBAHHOI'O IPUMEHEHNS COBPEMEHHBIX
IPOrPAMMHBIX TEXHOJOTHUH aBTOPbI PEAUTN30OBAIA B MOJIE/IN IIPH-
HITUIIUAIBHO HOBYIO JETAIBHOCTb T€OJIOTHYECKOH CPEAIbL, KOTOpast
TO3BOJIUT CHEIUAINCTAM, PAOOTAIOMINM C 3TUM OOBEKTOM, Oosiee
TOYHO OLIEHUTb 3aI1aChI M THIATE/IbHEE CIVIAHHUPOBATh PA3MEIICHHE
CKBAKHH. B 3TOM CiTydae BO3paCTyT KaK BEPOATHOCTD YBETMYEHUA
TIPOJIO/DKUTEIBHOCTH KU3HEHHOI'O ITHK/IA MECTOPOXKACHUS, TaK U
BEPOATHOCTD ITOBBIIIEHUA 3KOHOMHUYECKOH 3(peKTHBHOCTH €ro
3KCIVTyaTaIUH.
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