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OHVUM 13 Hanbonee NepcnekTMBHbIX METOL0B

0Nt pelleHnst Npobnembl MPOrHO3MPOBaHUSA
TUMNOB reonorn4eckoro paspesa n PEC
KONIEKTOPOB B MEXCKBaXKMHHOM MPOCTPAaHCTBE
ABNAETCH CNEKTPasIbHO-BPEMEHHOW aHanns3
(CBAH). Ha ocHoBe CBAH 1 nceBooakyCTUHECKNX
npeobpasoBaHnii CEMCMNYECKON 3anncu paspadoTaHa
NHHOBALIMOHHAsA TEXHONOMMS KOMIMIEKCHOIO
CMeKTpanbHO-CKOpPOCTHOro nporHosa (KCCIT) B
OBYX- U TDEXMEPHOM MEXCKBaXKMHHOM MPOCTPaHCTBE
(Konmnesuy E.A., MywnH N.A., JaBbigosa E.A.,
AdbaHacbeB M.J1., 2000-2008 rr.), koTopasa No3BONAeT
onpenenaTb TUMbl Freonorndeckoro paspesa n OEC
KONIEKTOPOB B MEXCKBaXKMHHOM MPOCTPAHCTBE MO
KOMMJIEKCY reonanyeckinx MeToLoB CO CpedHeNn
TOYHOCTBIO MO AaHHbIM MOcnenytoLwero bypeHns
~17% (BkNto4asa NpoHuLaemocTs). MeToamka
1N TEXHONOrMS onpeaeneHns puabTpaynoHHo-
EMKOCTHbIX cBOMCTB (PEC) KONMMEKTOPOB U 1NX
MPOrHO3HOM HEPTENPOLAYKTUBHOCTN B ABYX- U
TPEXMEPHOM MEXCKBaXKMHHOM MPOCTPaHCTBE
6as3npyeTca Ha UCMOb30BaHUM CEPTUDULNPOBAHHBIX
CEeNCMUYECKNX CMEKTPabHO-BPEMEHHbIX aTpnbyToB
(CBA) 1 06BbEMHbIX CENCMUYECKUX CNEKTPanbHbIX
aTpmnbyTtoB (OCCA), NceBaoakyCTUHECKUX CKOPOCTEN
(MIMNemaHCOoB) N X KOMMIEKCHOM MHTepnpeTauum ¢
MOMOLLIBIO COBPEMEHHBIX MaTEMaTUHECKNX CPedCcTB —
WNCCKYCTBEHHbIX HEMPOHHbIX CeTEN (MHOMOCNOMHbIN
CENCMUNYECKNA MEPCENnTPOH, U CTaTUCTUYECKNX
CNEeKTPanbHO-KOPPENSALMOHHbIX anrOPUTMOB.

KOMMEKCHbIN aHanma cepTuunumMpoBaHHbIX

CBA, OCCA v nceBOoaKyCTUHECKNX CKOPOCTEN
(MMNemaHcoB) C NCMONMb30BAHNEM CTATUCTUHECKUX
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One of the most promising methods for solving the
problem of predicting geologic section types and
reservoir permeability and porosity in crosshole space is
spectral-time analysis (STAN). An innovative technology
for complex spectral-velocity estimation (CSVE) in

two- and three-dimensional crosshole space has been
developed based on STAN and pseudo-acoustic
transformations of seismic log data (Ye. A. Kopilevich, I.
A. Mushin, Ye. A. Davydova and M. L. Afanasyev, 2000-
2008); the technology makes it possible to determine
geologic section types and reservoir permeability and
porosity in crosshole space by a set of geophysical
methods with mean accuracy of ~17% (including
permeability) based on subsequent drilling data.

The procedure and technology for determining reservoir
permeability and porosity and predicted oil productivity
in two- and three-dimensional crosshole space are
based on the use of certified seismic spectral-time
attributes (STA) and seismic volume spectral attributes
(SVSA), pseudo-acoustic velocities (impedances), and
their integrated interpretation using modern mathematical
tools: artificial neural networks (multilayer seismic
perceptron) and statistical spectral correlation algorithms.

Integrated analysis of certified STA, SVSA and pseudo-
acoustic velocities (impedances) using statistical spectral
correlation algorithms consists of selecting statistical,
correlation and gradient curves of certified SVSA and
VPAC, screening types and classification methods.
Integrated analysis of attributes is performed on this
basis, culminating in constructing data cubes and
charting geologic section types (clusters) of productive
oil deposits. The basis for selection of the mathematical
algorithm for artificial neural networks (ANN) for
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EXPLORATION M

CMEeKTPaIbHO-KOPPENALNOHHBIX
anropuTMOB COCTOUT B BblibOpe
CTaTUCTUHECKNX, KOPPENSALIMOHHBIX,
rpagueHTHbIX XapakTepPUCTUK
ceptudmumpoBaHHbix OCCA 1 Vrak,
BNOOB UX unbTpaumm n METOA0B
knaccudurkauum. Ha sTo ocHoBe
NPOBOONTCHA KOMMJIEKCHbIN aHanus
aTpnbyTOB, 3aBepLuatoLLMIACS
NOCTPOEeHMEM Kyba 1 KapTbl TUMOB
reosiorM4ecKoro paspesa (KnacTepos)
HEPTENPOLYKTUBHbBIX OT/IOXEHUN.
Bbibop maTemMaTM4eckoro anropmutma
NCKYCCTBEHHbIX HEMPOHHbIX ceTelt (MHC)
019 KOMTMJIEKCHOW MHTepnpeTaunn B
NPUHUMNNaNbHOM NaaHe 0ByCNOBMEH TEM,
YTO UCKYCCTBEHHbIE HEMPOHHbIE CETU,
HACTPOEHHbIE OOCTATOYHO CIIOXKHbIMU
anroputMamu, Bcerga garoT pesynetart
flyyLle, YeM OLEHKN pasnennmMocTu
KJ1aCCOB MPOCTbIMU BbIHUCNTENBbHBIMU

npolenypamu,

Ha puc.1 npencrtaBfieHbl CnekTpanbHO-
BpeMeHHble 0bpasbl (CBO) ona
pPas3n4HbIX TUMOB reosIOrM4eCcKOro
pa3pesa pudenckmx kapboHaToB Ha
KytoMBUHCKOM nnoLaan B CONOCTaBIEHNN
C COOTBETCTBYOLLUUMU NIUTONOMMHYECKUMU
KOJTOHKaMu 1 potorpapusmn LWIngos.
OueBNOHO CUHXPOHHOE n3meHeHne CBO
TUMOB paspesa 1 X recsIorM4eckoro
obnvka. bnaronpusaTHbIMU SBASKOTCA
paspesbl C MakCMMalnbHbIM PasBUTUEM
MakKpOTPELUMHOBATOCTU, TaK Kak OHU
COXPaHSAOT OCHOBHYIO MPOOYKTUBHOCTb
Jaxke Npu 3aBeOMO HEOMNTUMASIbHOMN
TEXHOJIOMNU BCKPbLITUS 1 UCNbITaHun. K
3TOV rpynne OTHOCATCSA 1-bI U 2-0M TUMbI
paspesa. K rpynne cpedHnx OTHOCUTCSH
3-1 Tnn pagpesa. nsg gaHHoro tuna
XapakTepHO nepecnavBaHne OONOMUTOB,
FNHUCTBIX JONOMUTOB, MECHaAHWKOB

W aprunauToB. HebnaronpuaTHbIMK
CUNTaAUCh KONNIEKTOPbLI C OrpaHnyYeHHbIM
pPasBUTMEM MaKpPOTPELLMHOBATOCTU — 4-11
TN, 97O 06YCNOBUIIO HE TOMbKO OrPaHNYEHHOCTb
MPUTOKOB MNAcTOBbIX (MIOUAOB, HO U MOTEHLUMANBHYO
BO3MOXXHOCTb WX CHVXEHNSA MPY HEOMTUMATbHOCTHU
MEeTOOVK BCKPbITUA U UCMbITAHWA. 5-bil, TNTUHNCTbIN
TUN paspesa NpeacTaBneH aprunimTaMmmn B pasinyHom
cTeneHn OoNOMUTUCTbIMU. 6-01 TUM NPeacTaB/eH
gonoMmtTamun. 9To KapboHaTHble FPYO0061OMOYHbIE
OTNOXEHNSA BOOMb 60PTOB rpabeHa. XapakTepHo
HanM4Me TPELMHOBATOCTN; TPELLMHbBI MPaKTU4ECKN
MOJSTHOCTBLIO 3a/1e4€EHbI TMMHUCTLIM MaTepManom, Y4To
OTHETNNBO BUOHO Ha poTorpadun wamda.
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nepBbiii TUN pa3pesa

i

type 1 section

cks. K-2
nopucrtoctb 1.38%
1 =" . rnuHucTocTb 0.041
mEER i i 3 ;‘_'*‘E. nebuTt 177 ky6.m/cyT
- : hole K-2

porosity 1.38%
shale volume 0.041
flow rate 177 m3/day

cKB. 0p-102
nopucTocTb 2.25%
rnuHUcTOCTL 0.116
nebut 40-97 Ky6.m/cyT
hole Yur-102
porosity 2.25%
shale volume 0.116
flow rate 40-97 m3/day

ckB. l0p-103
nopuctocTb 1.31%
rAMHUcTOCTL 0.066
Ae6UT <2.7 Ky6.m/cyT

hole Yur-103
porosity 1.31%
shale volume 0.066
flow rate <2.7 m3/day

4YeTBepTbIi TUN pa3pesa type 4 section

- ckB. lOp-116
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ity rnuHucTocTb 0.185
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! hole Yur-116
i porosity 3.83%
e shale volume 0.185
e dry

NATbIA TUN pa3pesa

ckB. K-15
nopucTocTb 6.8%

= rmuHKucToCTh 0.5-0.75
ﬁi ol
hole K-15

5 porosity 6.8%
shale volume 0.5-0.75
dry

LecTon Tun paspesa type 6 section
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Puc. 1: CnekTpanbHO-BpEMEHHbIE 06Pasbl, NMUTONOTNHYECKME
KOMOHKU, KpuBble 'K 1 hoTorpadun WAMGOB LLUECTU TUMOB
paspesa KapboHaTHbIX PUMDENCKUX OTNOXKEHNI

Figure 1: Spectral-time patterns, lithologic columns, gamma-ray
logging curves and cross-section photographs of six section types
of carbonate reef deposits.

integrated interpretation is the fact that artificial neural
networks controlled by sufficiently complex algorithms
always produce a better result than evaluations of

the discriminability of classes by simple computation
procedures.

Figure 1 shows spectral-time patterns (STP) for various
geologic section types of reef carbonates at the
Kuyumba site compared to the corresponding lithologic
columns and cross-section photographs. The parallel
changes in the STP of the section types and their
geologic appearance is clear. Sections with maximum
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B PA3BEOKA

Bce 13no>keHHoe Bbillle CBUOETENBCTBYET O TOM, YTO
XapakTep pacnpeneneHns CEMCMUHYECKON SHeprm B
KoopAamHaTax YacTtoTta-spems Ha CBAH-KONOHKax 1

NX SHEPreTUHECKNX CMEKTPax BECbMa CneuUmnuyecKmin
0151 Pa3HbIX TUMOB PUPENCKNX OTNOXEHWA (pruc.1).
970 06CTOATENBCTBO NO3BONSET COENATbL BbIBOA,

O TOM, YTO KaXX[pIM TUMN pa3pesa MMEET CBOW
NHOVBMAOYaNbHbIV CMEKTPANIbHO-BPEMEHHOM 06pa3s,

4YTO COOTBETCTBYET PA3/INHHON NMNTOFEHETUHECKOM
XapaKTEPUCTUKE TUMOB pa3pesa, NPOMbILLIIEHHON
NPOOYKTMBHOCTW, EMKOCTU, MPOHULIAEMOCTU 1 AP.
Otnnune CBO no3BONSAET KapTMpOBaTh 30HbI PA3BUTUS
BblOENEHHbIX B-T TUMOB paspesa no naowanm ¢
NOCTPOEHNEM COOTBETCTBYIOLLIEN KapTbl. 3Ta KapTa
Oblna NnoaTBeEP>KAeHa NOCNeayoLLMM BYPEHNEM C
hakTnyecKom 0OBEPUTENBHOM BEPOATHOCTLIO OOMbLLE
0.7, 4TO ABNAETCS Pe3dySIbTaTOM BbICOKOrO Ka4vecTBa O/is
CTOJIb CMIOXKHbBIX FEONIOMMHYECKNX YCIOBUIA.

BTopon npumep ycnewwHoro BHeApEeHNA MHHOBALMOHHOM
TexHonorum KCCI B ycnosusix kapboHaTHOro paspesa
npencTaBfeH Ha puyc. 2, rae Ha lNpupasnomMHon
niowaam Ha wenbe NevopcKoro Mops MOCTPOEHDI
Kybbl 1 kapTbl PEC 1 TNoB reonorn4yeckoro paspesa
BbICOKOMEPCMNEKTUBHbLIX OTNIOXKEHNN

HKHEMEePMCKOro Bo3pacrTa.

Ha kapTe TMNoB rec1or4eckoro paspesa (puc. 2A)
Hanbosee KpynHasi MepCrneKkT1BHas 30Ha, PacroNOXKeHHas
MeXXay CkBaxkmHamu 1 1 3, coBnagaeT B niaHe ¢
KOHTYpamu pudoBon cencmodaumm. bonee menkme
noao6OHble 30HbI, COBMaatoLLMe C KOHTypamm

prdoBO cerncModaLm, PacronoXXeHbl K ceBepy OT
CKBaXXWHbI 3. Ha oCcTanbHOM TeppUTOpUN KapTURYHOTCS
MaUIoNepCreKTVBHbIE N HEMEPCMEKTUBHbIE TUMbI pa3pesa.

PacnpeneneHne sHa4eHU ruaponpoBOaHOCTH
ropusoHTa I(P1) (puc. 2B) B TpexmMepHOM NpocTpaHcTBe
CBUOETENBCTBYET O 3HAYNTENBHOW BEPTNKATBHON
HEeOHOPOAHOCTH, 3a UCKIIKOHYEHVEM PUOBLIX TES.
OT™MeTuM, 4TOo paHee (0o KCCI) rmaponpoBOAHOCTb
Mo AaHHbIM CENCMOpPAa3BeOKM HE M3yYanachb. Takmm
06pasom, HoBas reosiornyeckast MHopmaLms,
noJly4eHHas B pesynbtare NPUMEHEHUST TEXHONOrnm
KCCI1, ogHO3Ha4YHO MO3BOMSET BblAeNNTbL 061acTu
OnaronpuATHbIX TUMOB FE0SIOMMHYECKOro paspesa U
MOBbILLEHHbBIX 3HAYeHUA PEC — prdhoBble cencmodaiim —
B OBYX- U TPEXMEPHOM MPOCTPAHCTBE.

VHHoBaumoHHaa TexHonorusa KCCIl okazanach
BeCbMa 3(PPEKTUBHOM AN U3YHEHNA TPELMHHBIX
FVHUCTBIX KONNEKTOPOB DaXXEHOBCKOW CBUTbI.

Kak 13BECTHO, M3y4YeHNEe aTUX OT/IOXKEHNNA, a TEM
60/1ee NPOrHO3MPOBaHME VX CBOMCTB MO AaHHbLIM
ceicMopasBeiKun, He Bcerga OCyLLECTBMMO U
nonyvyaemMble pesybTarbl HEOOHO3HAYHbI, MOCKOJIbKY
3a4acTylo OTCYTCTBYET YCTOMYMBAs CBA3b Mexay
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development of macrofracturing are advantageous,
since they preserve their basic productivity even when
the procedures for opening up and testing are patently
non-optimal. This group includes section types 1

and 2. The average group includes section type 3.
Interlayering of dolomite, shaly dolomite, sandstone and
mudstone is characteristic of this type. Reservoirs with
limited development of macrofracturing — type 4 — were
considered unfavorable. This type features both limited
inflow of formation fluids and the potential for reducing
the inflow in the presence of non-optimal procedures for
opening up and testing. Shaly section type 5 includes
mudstone which is dolomitic to various degrees. Type
6 is made up of dolomites. These are coarse carbonate
deposits along sunken block edges. The presence of
fracturing is typical; fissures are almost completely filled
with clay materials, as is clearly visible in the cross-
section photograph.

All the information presented above indicates that the
nature of the distribution of seismic energy in frequency-
time coordinates in STAN columns and their energy
spectra is extremely specific for the different types

of reef deposits (Fig. 1). This circumstance makes it
possible to conclude that each section type has its own
individual spectral-time pattern, which is consistent with
the different lithogenetic characteristics of the section
types, commercial productivity, capacity, permeability,
etc. The diversity of STP makes it possible to map

the development zones of the 6 distinct section types
according to area and plot a corresponding chart.

The chart was confirmed by subsequent drilling with an
actual confidence level of more than 0.7, which is a high-
quality result for such complex geological conditions.

A second example of the successful implementation

of the innovative CSVE technology in a carbonate
section is shown in Fig. 2, where data cubes have been
constructed and charts of permeability and porosity

and geologic section types have been plotted for highly
prospective Lower Permian deposits in the fault-line area
on the continental shelf of the Pechora Sea.

On the chart of geologic section types (Fig. 2A), the
largest prospective zone, located between holes 1 and
3, matches the contours of reef seismic facies in plan.
The smallest such zones which match the contours of
reef seismic facies are located north of hole 3. Low-
prospective and non-prospective section types are
mapped in the rest of the area.

The flow capacity distribution of horizon I(P+) (Fig. 2B)

in three-dimensional space indicates significant vertical
inhomogeneity, with the exception of reef bodies. It is
worth mentioning that flow capacity has not been studied
previously (before CSVE) based on seismic

exploration data.
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Puc. 2. A: — kapTa TUMNOB reosIorM4eCcKoro paspesa HMKHENEPMCKNX KapOOHATHbIX OT/IOXKEHUI,
B — ky6 rmaponpoBOAHOCTN HUXKHENEPMCKOrO pesepByapa

Figure 2. A: — chart of geologic section types of Lower Permian carbonate deposits;
B - data cube of Lower Permian reservoir flow capacity.

aKYCTUYECKNMU U XKECTKOCTHbIMW MapamMeTpamMm 1 Hence the new geologic information obtained with the
NPOL4YKTMBHOCTBLIO. B KadecTBe npumepa ycneLwHoro use of CSVE technology makes it possible to distinguish
npumeHeHnsa KCCIT Ha puc. 3 npeacTasneHa kapTta clearly the areas of favorable geologic section types and
MNPOrHO3HOM HeTENPOOYKTUBHOCTN BXKEHOBCKMX elevated values of reservoir properties — reef seismic
oTnoxxeHun Ha CaxanuHckon nnowaan (3anagHas facies — in two- and three-dimensional space.

Cnbupb), BbIOENSIOTCS TPW KPYMHbIX 30HbI

- ; .j
e ok

Macwwtab - Scale
YcnoBHbie 0603Ha4yeHuA - Legend

3TaOHHbIE CKBAXKNHBI (HOMEP CKBaXKVHbI/3HA4EHNE MPOrHO3HOM MPOAYKTVIBHOCTY)
reference holes (hole number/predicted productivity)

- o Ged

CKBaXKMHa nocneaytoLLiero 6ypeHust - subsequently drilled hole

N30/IMHMM MPOrHO3HOM NPOAYKTMBHOCTY - predicted productivity isolines

Puc. 3: KapTta nporHosHom HethTenpoayKTUBHOCTM BaXKEHOBCKOW CBUTbI Ha CaxannmHCKOM MnoLLaan

Figure 3: Chart of predicted oil productivity of Bazhenov formations in the Sakhalin area.
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Puc. 4. A: — ky6 npoHuntaemocTy nnacta HX -1V, B — ropusoHTanbHoe ceveHre Kyba npoHNULaeMoCcTy

Figure 4. A: — NKh llI-IV reservoir permeability cube; B — horizontal section of permeability cube.

N30METPUYHOM POPMbI, KOTOPbIE PACMONOXKEHbI B
3anagHown, ceBepO-BOCTOYHOM U HOrO-BOCTOYHOM
dYacTtax nnowaan. OcTanbHas YacTb TEPPUTOPUM
XapakTepunsyeTcs HU3KOW NepCneKTUBHOCTLIO.
BbINoNHEHHbI NPOrHO3 NOATBEPXKAEH NOCNeayoLWNM
OypeHnem ¢ 0OBepUTENbHON BEPOSATHOCTLIO BOfblLe
0,7, 4TO 9BNSAETCS Pe3ynbTaTOM BbICOKOro Ka4ecTsa
ONs TakOW HECTaHOAPTHOW 3agadyn.

Ha BaHKOpCKOM MECTOPOXAEHNN (TEPPUTEHHbIE
OTNOXEHNA) NokazaHa 3PPEKTUBHOCTb
nporHo3npoBaHnsa PEC HKHEMENOBBIX KOMEKTOPOB
Kak Mo JaHHbIM CENCMOPasBenKu, Tak 1 no
KOMMJIEKCY CeNCMOpa3Beka — rpaBnpasBenka.
[MocTpoeHbl KapTbl U Kybbl KO3 dULUMeEHTa
MOPUCTOCTU, dPPEKTUBHBIX TONLLMH U YOETBHON
EMKOCTU (MO AaHHbIM CENCMOPAa3BEAKN U MO
KOMIMJIEKCY CeNcMopasBefKa-rpaBsmpasBeaka) (puc.
4) HKHEMEeNOoBbIX oTnoxxeHun (mnactel AK -VII n HX
[1-1V), a TakKe KapTa rmaponpoBOAHOCTM (MO AaHHbIM
cenicmopassenku) otnoxxeHun HX 1II-1V. BeisBnera
KOPPENALNOHHAsS CBA3b CENCMNYECKIMX CMEKTPaNIbHO-
BpeMeHHbIX aTprnbyTos (CBA) ¢ koadhduumeHToM
MPOHWLIAEMOCTU 1 MOCTPOEH KyO MPOHNLAEMOCTH
konnektopoB HX IlI-IV (puc. 5), 4To paHee He
ynaBanocbk caenatb. OCHOBHast 3aKOHOMEPHOCTb
pacnpeaeneHns PEC 3akno4aeTcsa B TOM, YTO 30HbI
C MOBbILEHHBIMW 3HAYEHUAMM pacnonararTcs Ha
KPbINTbSAX CTPYKTYPbI.
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The innovative CSVE technology has proven
extremely effective for studying fractured Bazhenov
shaly reservoirs. As we know, the study of deposits,
much less prediction of their properties, based on
seismic exploration data is not always feasible, and
the results can be ambiguous, since there is often
no persistent connection between acoustic and
impedance parameters and productivity. As an example
of the successful use of CSVE, Fig. 3 shows a chart
of predicted oil productivity of Bazhenov deposits in
the Salym area (Western Siberia); three major zones
of isometric form can be distinguished, located in
the western, northeastern and southeastern parts
of the area. The rest of the area is characterized by
low prospectivity. The prediction was confirmed by
subsequent drilling, with a confidence level of more
than 0.7, which is a high-quality result for such an
unconventional problem.

Predicting the permeability and porosity of Lower
Cretaceous reservoirs based on seismic exploration data
and based on a combination of seismic exploration and
gravity exploration was proven effective at the Vankor
field (terrigenous deposits). Charts and data cubes of the
porosity factor, effective thicknesses and specific volume
(based on seismic exploration data and a combination

of seismic exploration and gravity exploration) (Fig.

4) of Lower Cretaceous deposits (zones YaK llI-VII

and NKh llI-IV) and a flow capacity chart (based on

www.rogtecmagazine.com
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Puc. 5: KapTbl koadhduumeHTa nopuctocTv nnacta HX -1V (A — mo gaHHbIM cerncmopasBeaku, B — Mo komMmnnekcy
cercMopasBeaKka-rpaBrpasBenKa)

Figure 5: harts of NKh IlI-IV reservoir porosity factor (A — based on seismic exploration data; B — based on a

combination of seismic exploration and gravity exploration).

B npepenax CnaBaHCKO-TEMPIOKCKOWM 30Hb!
(TeppureHHble OTNOXeHUS) cencmmnyeckie CBA

B Komnnekce ¢ atpunbytom BI-UIM (Mo gaHHbIM
3NEKTPOPA3BELKM) MCMOb30BaIUCh ANA
nporHo3unpoBaHna PEC KONNEKTOPOB OTIOXKEHUI
Yokpak llI1. MocTpoeHbl kapTbl PEC no gaHHbIM
CercMOopasBeKN, a TakKe KapTta KoaduumeHTa
NMOPUCTOCTM MO KOMIMEKCY CerncMopasBeKa—
anekTpopaseenka (puc. 6). MNonyy4eHHble pesyneTarhl
NO3BOJINIIN BbISBUTH HOBbIE 3aKOHOMEPHOCTU B
pacnpoCTpaHeHM 30H C MoBbILEHHbIMU PEC.

[NpuBeneHHble pedynbTaTbl CBUAETENBCTBYIOT

O BbICOKOW 3(PPEKTUBHOCTU NPUMEHEHUS
nHHoBaLWOoHHOM TexHonorum KCCIT kak no
CENCMNYECKNM OaHHbIM, Tak 1 N0 KOMMMEKCY
reodunsn4eckmx MeToO0B B CaMblX PasnnyHbIX
CENCMOreonornM4YeCKMX yCnoBusx. TexHonorns
KCCI1 aBnsieTcst HOBOW 1 ManioM3BECTHOW, B CBA3U C
STUM OTMETUM, YTO ee NPUMEHEHNE PEKOMEHOYETCA
«MeToan4eCcKMIN peKOMeHAUNAMN MO UCNONb30BaHMIO
OaHHbIX cencmopassenkm (2D, 3D) ona nogcyeta
3anacoB HeddTW 1 rasa», yrBep>kaeHHbIMU MITP PO r
cornacoBaHHbiMK ¢ TK3 B 2006 T.

www.rogtecmagazine.com

seismic exploration data) of NKh llI-IV deposits were
plotted and constructed. A correlation was identified
between seismic spectral-time attributes (STA) and the
permeability factor, and a data cube of the permeability
of NKh llI-IV reservoirs was constructed (Fig. 5); this had
not been done successfully before. The basic pattern of
the distribution of reservoir properties is that zones with
elevated values are located on the flanks of the structure.

Within the Slavyansko-Temryuk petroleum zone
(terrigenous deposits), seismic STA were used in
combination with the VP-IP attribute (based on resistivity
exploration data) to predict the reservoir permeability
and porosity of Chokrak lll1 deposits. Charts of the
reservoir properties were plotted based on seismic
exploration data, and a chart of the porosity factor was
plotted based on a combination of seismic and resistivity
exploration (Fig. 6). The data yielded new patterns in the
distribution of zones with high permeability and porosity.

These results indicated that the innovative CSVE
technology based on both seismic data and a
combination of geophysical methods is highly effective
for an extremely wide range of seismic geologic
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conditions. The CSVE technology is a new and little-known technology; accordingly, it is worth noting that its
use is recommended in the “Recommended Practices for the Use of Seismic Exploration (2D and 3D) Data
for Estimating Oil and Gas Reserves” approved by the Russian Federation Ministry of Natural Resources and
endorsed by the State Reserves Committee in 2006.
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Figure 6. A: — chart of the porosity factor of Chokrak IlI1 deposits based on seismic data;
B - chart of the porosity factor of Chokrak IlI1 deposits based on a combination of seismic and resistivity exploration;

C - chart of the permeability factor of Chokrak Ill1 deposits based on seismic data.
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