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BBepneHue / Introduction

OcHoBaHHass Ha dyHAaMeHTanbHbIX
nccnegoBaHuax TtexHonorma CBY no3Bonser
BblAeNATb MNOME3HbIA CUTHaAN B  LUMPOKOM
YacTOTHOM Auana3oHe B YCNOBUSAX NMPUCYTCTBUA
CUJIbHbIX NOMEX.

NMpumMmeHseTca aganTUBHbIN
UTEepPaTUBHbLIN aHanNM3 BOJZIHOBOrO NOJIA METOAOM
NPOEKTUpPOBaHUA Ha obnacTb AONYCTUMbIX
3Ha4YeHMN B HECKOJIbKMX YACTOTHbIX Auana3oHax,
KOPPEKTHO onpeaensaTCA cTaTu4ecKme nornpaBKku
metoaoMm «lonukop».

Ha npumepe 00paboTkm peanbHbIX
OaHHbIX Ha3eMHOM ceicMmopa3sBeKu 2D
BeperoBoro MeCTOopOXAeHUSsA nokasaHa
acpcpekTMBHOCTL TexHonorum CBY.

B ycnoBusix BLICOKOro ypOBHS LUYMOB U
nepemMeHHon mowHoctv MMT nony4veHa BaxHas
AononHutenbHaa wWHgopmaumsas no cnabbim

OTpaXarwwWwuM rpaHvuaMm, BblaeneH HOBbIN
NepcnekTUBHbIA OOBLEKT.
NMpoBeaeHo conocTaBrieHue

pe3ynkTaToB, NOSIy4YeHHbIX Mo TexHonorum CBY, c
pe3ynkratamm o6pab6oTkm 2D n 3D npownbIX neT.

Based on Dbasic researches High
Definition Seismic (HDS) technology allows to
select useful signal in wide frequency interval
against strong noises.

Adaptive iterative wave field analysis by
means of projecting into tolerance range in
several spectral windows is applied. Statics shifts
are correctly determined by Polycor algorithm.

Efficiency of HDS technology is
illustrated by the example of real 2D surface
seismic data processing on Beregovoye field.

At high noise level and variable
permafrost section power conditions useful
additional information on weak reflective
]pounddaries iIs obtained. New exploration target is
ound.

Results obtained by HDS technology and
both 2D and 3D processing results of last years
are compared.



OueHkKa KayecTBa nepBUYHbIX MaTtepuanoB / Source data quality control

®paemeHmM ucxoOHO20 80/IHOB020 10115, KOIhPUUUEHM
yecuneHus amnnumyd 0.3 / Source wavefield fragment with
gain coefficient 0.3

OTHoOweHue curHan/wym MOXHO
OLeHUTb KaK OTHoweHue KoadhcpuumeHta ycuneHus
nonsa nonesHbiX BONMH K KO3((ULMEHTY yCUNeHusA
ucxogHoro BonHoBoro nonfa. KoadduumeHTbl
ycuneHnss nopobpaHbl TakuM o6pa3om, 4TOObI
BOJSIHOBbIEe MNOSIA BbIMMAAENM OAWHAKOBbLIMU MO
MHTEHCUBHOCTU. [InA npeAacTaBfieHHbIX AaHHbIX
OTHOLWIEeHMe curHan/wym cocrtasnsieT nopsaka 1/160.

400 B0

®paameHm roris Nnosie3HbIX 80J1H, KOaghgbuyueHm ycuneHusi
amrnumyd 50 | Wanted waves field fragment with gain
coefficient 50

Signal to noise ratio can be estimated as
relation of gain coefficients of wanted waves field
and source wavefield. Gain coefficients are picked
up so that wavefields looked identical on intensity.
For submitted data signal to noise ratio is about
1/160.



AnpuopHas ctatuka / A priori statics
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Penbeg (1) u anpuopHbie cmamuyeckue rnonpasku 3a 1B (2) u 117 (3) / Relief (1) and a priori statics for
shots (2) and receivers (3)




ABTOMaTn4yeckoe onpenerieHne KUHeMaTM4eCKuUX nonpaBokK /
Automatic NMO correction
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OnpederneHue kKuHemamu4yeckux napamempos. 1 — ceticmoepamma OfFIB, 2 — criekmp Ko2epeHmHocmu
ompaxeHul, 3 — Kpueasi napamempos 2urnepbos1 OMpPaxeHHbIX 80JTH, 4 — anpuopHble oepaHudeHus |
Kinematic parameters estimation. 1 — common shot gather, 2 — reflections coherency spectrum, 3 —
hyperbolic parameters of reflections curve, 4 — a priori ranges



BbigeneHne «koHyca nomex» / Low-velocity and low-frequency waves selection
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UcxodHas ceticmoepamma OFB ¢ «KOHycom
rnomex». 1 — No8epxHOCMHbIe 80JIHbI, 2 — 38YK, 3 —
KpamHble ompaxeHusl, 4 — pe30HaHChl, 5 —
rnosepxHocmHble paccesiHusi | Source common shot
gather. 1 — groundroll waves, 2 — sound, 3 — multiple
reflections, 4 — resonances, 5 — surface scattering

Ocmamku (nonesHele 8osHbI) | Residuals (wanted
waves)



IHexkoHBontouus / Deconvolution
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®pazameHm 8051H08020 10515 u AYX 0o npumeHeHus rnpouedypbl
dekoneosmmoyuu | Wavefield fragment and spectrum before deconvolution

®paesmeHm 8051H08020 ronis u AYX nocne npumeHeHuUs npoyedypabl
dekoHeomoyuu | Wavefield fragment and spectrum before deconvolution



/ Polycor statics correction

Koppekuusi ctatuku metogom «lMonukop»

Cmamuyeckue nonpasku 3a B (1) u
1117 (2), nony4yeHHble MEMOOOM
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®pazmeHm 8051IHO8020 10115 Or1s
yOaneHus 1500m do (1) u nocne (2)

8800a cmamu4ecKux rornpasox /
Wavefield fragment before (1) and after
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(2) statics correction



UTepaTuBHOE pa3sgeneHue nonesHbIiX BOSIH 1 noMmex / lterative signal and noises
separation

BbiOeneHHbIe nomexu | Selected noises

®paameHm 80/1H08020 107151 00 umepamuesHoU
punbmpayuu nomex | Wavefield gather before
iterative noises filtration

WP Surface: 2

Ocmamku nocre 8bldumaHusi MoMex u3 UCXoOHO20
rosns (nonesHsle 8orHbl) | Residuals after noises
subtraction from source wavefield (wanted waves)



NocTpoeHne BpemMeHHOro paspesa / Stacking

BbigeneHHble wymbl / Selected noises ®pazameHm 80/1HO8020 101151, M10020MO8/IEHHO20 K
cymmuposaHuto | Wavefield fragment prepared for
stacking

®parmeHT BpeMeHHoro paspesa / Time section fragment



ConocTaBneHue pesynbratoB / Comparison of results

BpemeHHON paspes 2D, nony4YyeHHbIn B pesynbsraTe Cpes BpemeHHoro Kyba 3D, nony4eHHbIN B pe3ynsrate
cTaHgapTHon obpaboTkum / Time section 2D obtained by cTtaHgapTHon obpaboTku. / Slice from 3D data obtained by
traditional processing traditional processing

BpemeHHon pa3pes 2D, nonyyeHHbIn B pedynbrate 06paboTkm No TEXHONOMmmn
CBY / Time section 2D obtained by HDS technology



3aknrodveHue / Conclusion

MpumeHeHune TexHonornm CBY Kk gaHHbIM
cencmopasBenkm 2D Ha BeperoBom mecTopoXxaeHum
NO3BOMUIO NOMTYYUTb B YCITIOBUSAX BbICOKOIro YPOBHSA
IWYMOB M nepeMeHHOW MowHoctu MMT BaxHyho

AOMNOSIHUTENbHYIO  MH¢popmaumMio no  cnabbim
OoTpaXxarwWwmm ropusoHTam.
MpoBepeHo conocTaBlieHue

pe3ynbTraToB 00paboTKM peanbHbIX AaHHbIX NO
cTaHgapTHbIM rpacdam 2D, 3D 1 no TtexHonorum CBY.
KayectBO BblaeneHuns uUeneBbIX TFOPU3OHTOB Ha
BPeMEeHHbIX pa3pe3ax, Nosfly4eHHbIX NO TeXHONormm
CBU, 3ameTHO nyuwe.

B pe3ynbrate o6paboTKM NO TeXHONOrum
CBY BblgeneH HOBbLIA NEPCMNEKTUBHbIA OOLEKT B
Buae necyaHoro Oapa, KOTOpbIM npeacTaBnsieT
0CcoObIN UHTepec AnA aopasBeaku.

HDS technology allows to obtain
important additional information on weak reflecting
boundaries for 2D seismic data at Beregovoye field
in the conditions of high noise level and variable
permafrost section power.

Comparison of results of real data processing using
standard 2D and 3D processing flows and HDS
technology is carried out. Target horizons picking
quality for time sections obtained by HDS
technology is mach better.

New perspective target (sandbar) is located as a
result of use of HDS technology. The target is of
special interest for supplementary exploration.



