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[ Mdeso dzr | f sdztsy j dad W Main items

1. stwdlsdyjmecow MmMdlszoOoydw Mm dzfritisalsdaiatgeh when mature oil

tcd MztemMOd3d sttty HOJIs  silstc]j B depdgiss'are gxhaudrgdyepdizdomthe need

sMisOlssydzr = toj MtemMsea dzO Mis Oter eltraction of residual oil deposits

B MsstesyHjddve d ttOL OB 515 ffomd3ld dzSefv@irs and development of

Mizsy desf sMistetsy dzdz” = 34 MIs 5 te 5 Heyvdza?l reservoirs characterized by
complicated geological structure.

.ot dnhjded] MW stedBzdzd tetseo Odzdes?2 L OHOyYd IstejBlzjls

sMistesj dzdv 8 HOdzdzr d3 M J 2 iy &3k BoQULien pHEed pesifiedzgrgblem

JsOdzr dz" » d HBMIstse j tedz" = d3ts eguegisXor more detailed and accurate

tcsHEkzCIsdodzr »  dzOMmiIstso . models of productive layers to be
recovered from seismic exploration data.

3. uBotej dzj dzgdzOW Mj 2 MBstcOL 9 j HE O dzO

ftso jtorndesisd d 1 ul =~ OtOCIs] tcf Bdzh nsofjevn sierfasetsegsmic

ftoddzydf Odz! dzf = ©GteOdzd ydJ dzd ? exploedtion and VSP technologies feature

fsLosdwe hdn ko jdzduyde Ols! H tsdetod gritscipsl fglawbaaks constraining

tcOL tcj h jdzdetsils! tojL zdz! IsOIstse . furtherincrease in accuracy and

resolution of processing results.

4. uwtotej d3j dzgdz’ J IbStejnmrd3itodz” J MdMmisy d3

dzOB dz¥ H j el 24 1230+] 41 {f teJ H MIs ©O9 dzwModtern 3D acquisition geometries

oL @Isy desfls! Mmtse dzgj Misdls'  toj oREIP arfg IB®+@SP provide for

Mi2MBsstceOL 9 J HSd d&O ( tse | ten dztsimtisgfatich ofl teelsyrface seismic and

sBiMfjudo O hdas otsL d3tsy dztsfyls d V3P slireyzchMowing to solve the

f sMisOo dzj dzdz" = L OH O\. identified problems.
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1L J HBMOKLSd M 2MdBBEtcOL 9 JHEd dz0 { t
Drawbacks of Seismic Exploration on the Surface (SES)

1) [bMmklsmMisead)y dqdaWsted3dOydd t tOMmiftce] HJ dz) dzd ¢
tcOMf csMisteOdz] dzgdW JetsHBM d2f « d (5§ jtey ydz' »
1) Lack of information about actual P and S waves velocity distribution

2) [lsmklkmlsedy Iktydzr ~ Mo jHjdd?2 B Wtsteddy M«
2) Exact information about signature is not available

3) [detOydw dz0 tmdktses ] MkzBcettedL Sdzls Odz! dzts 2
3) Imaging procedures is based on sub-horizontal velocity model



4 Ctotsmis dzOvW  d3ts HGeddepthy L RLEBBtOYJ dzd J
Velocity model from SES (Geodepth) Image from SES
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Observation system of 2D+VSP Downhole control from 2D+VSP
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Signature variation in downhole geophone (left)
and SES records (right)




arth’s surtace

N = pV - Impedance
Yo >

[deteOYydw HOdzdzr = & 17. SsOCB2 slso j

Migration of SES data. What is the answer?



1 J HEMSOISd 9 Jtelsdt Odz dzgscts MJ 2 Md3d yl M¢E
Drawbacks of Vertical Seismic Profiles (VSP)

1) -RQ@ dzj Mdd3d3j sted ydesmisd MmMdmilsj d3¥ dzOB dz¥ Hj dzdVv 6O
sMeo jh O lsMw fH tOL d di3d k¢ dzOd3d

1) Due to asymmetry of the acquisition geometry various parts of an interface are
illuminated under different angles
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2) 1 JotL By dsmis! § sH O dzj ded W Qte@lsl_

2) Efficient reduction of multiples is not available vvv
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Velocity model
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gtstslsdatsh Jdzgdy d3J Y HIED+d b )
Relation between SES, VSP and 3D+VSP

gdMmilsj di3O© dzOB dzé H j dzd W v Jdnls | BBO dzOB dz¥ ¢fi JDezdu?} d )
VSP acquisition geometries SES and 3D+VSP acquisition geometries




4 BStesmilsdzOV  d3ts HGeddeptig L
Velocity model from SES (Geodepth)
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Downhole control from 2D+VSP
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Deep geophone records
(left T before correction, right i after signature correction )
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Surface geophone records for some shot point
(left T before correction, right i after correction of signature and static with the use of
downhole reference geophone)
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Layer velocities map including a permafrost area
(obtained as a result of 3D+VSP acquisition)
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Comparison of processing results by means of 3D+VSP technique (right)
and ordinary 3D technique (left)



1000 2000 5

d MIsOdzH Oelsdzsets 3 D ( Mdzj 9 O)
Comparison of processing results by means of 2D+VSP technique (right)
and ordinary 3D technique (left)
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Model-based processing and imaging

N = pV - Impedance A= pV - Impedance
Yo > Vi Yo > Vi

Target object

[deteOyYydwY HOdzgdzr = a2, s AGjL2ls tdsida@)vis -dfIBLH ] telts © O dzdz

BdcteOYdw. 14 ftoisE
Migration of SES data. What is the answer? Vector model-based migration. No problem.
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Model-based processing and imaging
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I r o9tSHT Conclusions

1. #J23MdistcOLO jHECO dzO ff o j tod .dREdyiscdrospectityiolsthe surface solves
shdsodsr | MBotej d3j dede" U tcOL 9 j minydadgrn ex@aer&iandroblests, but
dd3ji jIs fteddydtif dOodz' dzr:j ts¢ tcO dzdontpidaftndamental limitations:

-dzj stftej Hj dzj dzdetsfyls! ¢ stetsfls dats- nacdysatejvdzocity model,

-dzj sftej HJ dzj dedztsfls! W sted3r ) d c-dm@oda@ate signature determination,

- etsh j dzgdzOw 3tsH § 22 Mtej HT  H d2%impkffed i oogldof migration.

2. Jlual tBiMfjydo 04 ls GHdztsL dz@w&asprovides Aok uwzrfejsolutions @ig
ftedowL Cd Bty jdd?2 dO {§ so | tewfdae ipBedtiods taflagk apdl dagegtigation of
Bdzdy dzj 2 Ltsde, des ofpj dtsHOW ifaogfitble spmednt @l offRets. But all
lel Ol@8Y, BdOHOEIs MEkh j Mise jniadificdsidns of VSP including 2D VSP and 3D

dzj EfMistcOdzd d3F di3d dzj H sMIs Ols € O d3d VSPentainQuHizierzdncdmpensatable errors
dzj Nd 3z stcd ydetsmils' ¥ @ j sd3j Iste d dluedz@esdzsmetjiczda?quisition geometry.

3. stddBddzdtetso Odedzr §| MdMmiIsj d3r 3.dz@mBbikredHagodddiflon geometries 2D+VSP
2D+l v} OH &) fHoLoatdzwsls toj:h Olsand 8B3YIPgvides more accurate solutions
-Elstsydzj dzdj MS tstetsmisdas? dBsH j dadf next problems:

-syd d2¢ 0 dmbsddzedzts? W sted3' Mmd ¢ dz@diz@tment of velocity models,

-t OdzdL Oydw 9 J € Is sHc@aA te BiFs® dedd=2timation of true signature,
BZdetcOydd. - model-based vector migration.

4. vwjrndzjtedzr § MdMmilsj @3 dzOB dz4. 8D aeduditiah sydgsmsjadd model-based
BOLJteseo OdzdzOW sBtcOBSISC O 356 Ipiscessintggrnay be recommended as one of
o) Csd3j dzgHs9 Odz" C OC tHdzs dL de@ding Mevalpprdatfit? for improvement of
fsorh jdadw ddeWW stedzOlsd o detsfylsd fipsAufjaBtantei@ccargcy &f geismidz¥xploration
FHtso dzj seatstej dzedwWw  tslstej B dztsls § 2o nuzgt ¥HaMedgd0f oil industry.

ftetsd3r N dzj dzdztsmis d .



