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- High definition Seismic

CENCHOPAZBEAKA BbICOKOH YETKOCTH CEﬁCMOPAsBEnKA BbICOKOﬁ l'IETI(OCTM

The uncompromising innovation technology
BECKOanOMMCCHaﬂ WHHOBALUWOHHAA TEXHOOIMA

3C inside digitizing, no infield array mixing.
Non-resonance geophone c]amrging to ground and well.
po

TPEXKOMNOHEHTHasH BHYTPEHHSS 0L

Bka ©ea rpynnuposaHis 8 fosne.

HepesoHaHCHbI KOHTaKT reohoHOB C FPYHTOM 1 CTEHKOM CKBaMWHbI.

POLYCOR static calculation.

Pacuyer cratuku no metogy «MOJIMKOP».

Full model-based iterative analysis of wave fields with

model estimation for each type of wave.

MonHbin Moaenb-6a3npoBanHbii UTepaTUBHbINA aHanu3 BOMHOBbIX Momew
C OUEHKOW MoaZenu ans Kaxaoro Tuna BonH.

Statistically consistent 4-factor deconvolution.
CraTucTuyecku npegcTasnuTenbHas YeTbipexthakTopHas [eKoHBOMIOLUS.

True P, S velocity model from the surface. _

Controlled relation between static corrections and near surface velocity model.
VicturHas P, S ckopocTHas Mofenb OT NoBEepXHOCTV 6e3 N1HUM NpUBEaeHNS.

KoHTponupyemoe pacnpefeneHne Mexay cTaTukon 1 NpunoBepXHOCTHOM CKOPOCTHOA MOAENbIO.

Imaging through vector migration with true velocity model.
BekTopHast MUrpauus Ans NocTPOeHNs u30BpaXeHmil ¢ UCronb3oBaHnem
WCTUHHOW CKOPOCTHOW MOZenu.

Processing based on concept of artificial intelligence.
OGpaﬁoTKa‘ OCHOBaHHaA Ha nogxodax UCKYCCTBEHHOTO UHTeNNeKTa.

Statics correction
Koppekuusi cTaTM4ecknx nonpasok

Independence of shot- and receiver-based corrections.
HesaBucumbli pacyet cratuyeckux nonpasok 3a 1B v M.

Independence of shifts range (£100ms).
He3aaBncuMoCTb OT BpeMeHHbIX casuros (£100).

Non-iterative algorithm.
HeutepaTuBHbLIi anropuTi.

Velocity independence.
HeaaBucMMOCTE OT CKOpOCTEH.

High-, medium- and low-frequency corrections at one step.
OﬂHOBpBMBHHbiﬁ pacyet HW3KOYaCTOTHOM, CpefHeY4acToTHOW W BbICOKOYaCTOTHOW CTaTUKM.
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High definition seismic - wavefield analysis
Ceicmopasseaka Bbicokoit YeTkocTu - aHanua BONHOBbIX None

Time sections
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O6paborka no TexHonoru CBY CraHpaprtHasn o6paboTka
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VSP DATA PROCESSING
OBPABOTKA AAHHbIX BCIl

Velocity model operations
Moabop ckopocTHOW Mogenu cpeabl
Layering and zero offset model tuning

Shear velocity tuning
Pa3bueka Ha nnactsl 1 nogbop mogenu 6nvxHero MB

YT04HEHWE CKOPOCTHOW MOAENM NONepeYHbIX BOMH
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Automatic wave separation
ABTOMaTMYECKOE pasgeneHne BONHOBOIO MNond Ha BOIHbI Pa3HbIX TUMOB

Specifics: Your benefits:

OcobeHocTu: lMpenmywiecTsa:
* Model-based * Precise wave separation

i Mopgenb-6a3upoBaHHas ToyHoe pa3saeneHue BorH
o PATTRRTTE . ac * Easy to use
EP & OSntEép S TpexKoMIoHeHTHas MpocToTa CMomnb3oBaHNa
I * Adaptive * Fast processing
ApanTueHas BeicTpas obpabotka
* lterative * Ultimate results

WrepatusHas 3aKoHYeHHBIA pe3ynbTat

: * Noise aware * Model check

) ing converted MomexoycToituusas CoBnapgeHue ¢ MOOEnbHo

* 2D/3D VSP

2D/3D BCN




Precise tie of CMP section to LOG via VSP
Yesaka paspesa O T ¢ TUC n BCT1
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lIpocTPAHCTBEHHbIE U COBMELLGHHbIE
cucTeMbl HabmoaeHu BCI u ONI

NNOCTPAHCTBEHHDbIE U COBMELLEHHbIE CUCTEMbI
Ha6moaenu BCIl U HA3EeMHON CeMCMURU

2D+ VSP
l[|,+ BCIT

Velocity model from SES (Geodepth) Image from SES

CopocTHasi Mopienb u3 Cl(Geodepth) Visobpasenie CI1
| 4 v v ¥ ¥ v y
%
Observation system of 2D+VSP Adjusted velocity model Downhole control from 2D+VSP
MeToauka HabnoaeHuin 2D+BCI YTOYHEHHAs CKOPOCTHAs MOAESb KoHTpons ryBukbim
p
npubopom 2D+BCI
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Comparlsonof processing results by means of 2D+VSP technique (right) and ordinary 3D technique (left)
ConocTasneHue pesynbtaToB 06paboTkv aanHbIx 2D+BCI (cnpasa) v ctaHaaptHoro 3D (cnesa)
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SES and 3D+VSP
acquisition geometries
Cucrema HabnopaeHuit CI n 3D+BCT

Comparison of processing results by means of 3D+VSP technique (right) and ordinary 3D technique (left)
ConoctaBneHue pesynbtatoB 06paboTkv gaHHbix 3D+BCIT (cnpaea) 1 ctanaapTHoro 3D (cnesa)
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Layer velocities map including a permafrost area

(obtained as a result of 3D+VSP acquisition)
Kapta ckopocTeii cnos, BKMKYatoLLEro 30Hy MepanoTsl (nonyyeHo no metoauke 3D+BCIT)

Tine

1200

Time, ms

1900

A - HasemHas ceilcMopa3BefiKa,
b-3D VSP

A - HaseMHas ceiicmMopasBeaka, b — 3D VSP

oD O

[AS I 7]

[

W

100

B N Wk:;,,;;;,;;;,,;;ﬁ
25 50 75 100 125 150
Frequence, Hz
e e |
Hi
1L :
I ) HH i e i
25 50 75 125 150

A - cnekTp nsobpaxenus Ol T,

b — cnektp nsobpaxerns 3D BCI

A - cnekTp uobpaxeHus OI'T,

b - cnekTp n3obpaxenus 3D BCI1

Depth, m

> Displayed XY-range: 4600m

south-west »——> north-east

Figure 4. A seismic image obtained from 3D VSP data in comparison with VSP primary
reflection race.
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Release 15_2
Current project is AlrSels |

and LOG data.

Free 1184357.0 Mb| i =
LY

= | .

> Data import

> Service tools

> Preprocessing

> Statics processing

> Kinematic processing
> Wavefield processing
> Model wavefields

> DDR

> Walk-away processing
> Dip-scan technology

> Polarization processing
> Log processing

> Imaging

> Interpretation

> Surface + VSP method
> 2D seismic processing
> Data export

> Not released tools

> Development tools

A
Application MainUVS', Project 'AlrSeis’; Job number 88
Start at 2015/08/18 15:05:07 B

* 3D VSP, walkaway VSP, 3D+VSP with use of surface seismic

Obpabortka ganHeix BCI1, 3D BCI1, MOI, 3D+BCI1 ¢
MCNONb30BaHWEM JaHHbIX Ha3eMHoW ceilcmopasseaku u MNC.

« Surface seismic data preprocessing on HDS technology.
[NpenpoueccuHr AaHHbIX Ha3eMHO CecMopa3Beky o
TexHonorum CBY

The tasks solved by UNIVERS software.
3apauu, pewaemble matobecrnevennem « OHUBEPCy.

1.Traditional VSP.

1.1. Detailed lithostratigraphic correlation of ground surface reflections
and well logging.

1.2. Zero-phase deconvolution of 2D and 3D surface reflections from
reflective medium characteristic derived from VSP.

1.3. High-resolution (1-250Hz) data processing..

1.4. High-quality wanted waves selection against noises including
automatic waves selection on the model of medium.

1.5. Obtaining the detailed image of borehole environment.
1.6.Analyzing of section near bottom of hole.

1.7. Detailed velocities, acoustic impedances and reflectors dip
determination in cased well.

1.8. Fracturing directions estimation.

1.9. Quality control, estimation of signal to noise ratio for various
frequency ranges, efficient preparation of report.

1.10. Ray-based and finite-defference wavefield modeling.

2.2D/3D VSP data processing.

3. 2D+VSP, 3D+VSP data processing.

4.2D/3D CDP data processing on HDS technology.

1.TpapuumonHoe BCT1,

1.1. [OetanbHas nurocTpaturpacuyeckas KOppensauus Ha3emHbix
OTpa¥eHuw M KapoTaxa.

1.2. Hynb-tha3oBas gekoHeonwoUms HasemHbIx oTpaxeruin 20 n 3[1 no
oTpaarenbHoW XapakTepucTike cpebl, nonyyeHHoi no BC.

1.3. BeicokopaspelueHHas (1-250 ') o6paboTka faHHbIX.

1.4. KayecTBeHHoe BbideneHue MoneaHbiX BOMH Ha hoHe nomex
BKNI0Yas aBTOMATUHECKYI0 GENEKLIMIO BOTH N0 MOZENMN Cpefibl.

1.5. Mony4eHne netansHoro 3obpaxeHus

OKONOCKBAKWHHOrO NPOCTPaHCTBA.

1.6. U3ayyenue paspesa Hiie 3a60s CKBaXMHSI.

1.7. OnpepeneHue geTarbHblX CKOPOCTEH, aKYCTUYECKUX UMNEAaHCoB
1 HaKNoHa

OTpaXakoLLMX rpaHuL, B 06CaKEeHHOI CKBaXKMHE.

1.8. OLeHKa HanpaeneHni TPeLLMHOBATOCTY.

1.9. KoHTponb ka4ecTsa, OLEHKa OTHOLLEHWS CUrHaM/LyM B pasHbiX
4acTOTHbIX QManasoHax, onepaTMBHOE CocTasneHe oTHeTa.

1.10. Nly4eBoe U KOHEYHOPA3HOCTHOE MOMAENUPOBAHWE BOMHOBLIX
none.

2.0bpaboTka aaHHsIx 2D/3D BCI.

3. O6pabotka gaHHsix 2D+BCI1, 3D+BC,

4. 0bpabotka gaxHeix 2D/3D O T no TexHonorn CBY.

Hardware and software requirements:

TpeBoBaHus k annapaTHOMY 1 NporpaMmMHOMy 0B6ecneyeHmio:;

CPU: Intel/AMD x86, 64-bit.

RAM: 2GB.

HDD: 500GB.

Video: NVIDIA 8600 GT or better.

Display:19" with resolution at least 1280x1024.

Interfaces: USB port.

Operating system: RHEL, CentOS, Scientific Linux, ver. 5,6,7 64-bit.




¢0Ky0MpOBaH Has BO3AyLWHas CEIﬁCMOp&:!BEﬂKﬂ

FOCUSED AIRBORNE SEISMIC M=

=

* Innovative patented (Patent RF: Method for seismic
RU 2517010 C1) seismic processing method.

Hosblit 3anateHToBaHHbIi (MateHT P®: Cnocod cecmopasgeaku, RU
2517010 C1) cnocob ceitcmopasBeakm.

survey,

» Elastic vibrations are excited in air or water with the subsequent
focusing of energy in any point (artificial source) of semi-infinite
solid.

BoabyxaeHue konebaHuid NpoucXoauT B BO3AYXE UMW B BOAE C
nocneayioLeil GokycupoBKoil Heprin B Nio6oi ToUKe NOBEPXHOCTH
(ChMKTMBHBIM MCTOYHMK) TBEPAOrO NOMYNPOCTPaHCTBA.

+ Allows to reduce economic expenses considerably and gives
s ecological advantages.
- [Mo3gonseT sHa4UTeNLHO COKpPaTUTh 3KOHOMWUYeCKWe 3aTparbl U Jaet

P —
~Les JKOMornYeckne npenmyLlecTsa.

« Provides a way of areal grouping which is expensive when using standard sources.
ﬂaeT BO3MOXHOCTb NNOLWAAHOro rpynnupoeadna, 3aTparHoro npy MCNonb3oBaH CTaHAapPTHLIX MCTOYHMKOB BOSﬁyﬂ(ﬂeHHﬂ.

* Allows to register true waveform with the use of pressure detector.
lMo3BonsieT perncTpupoBaTh MCTHHHYHO (DOPMY CUTHana C YCTaHOBKOW AaT4Mka JaBneHns.

Modeling
Mopaenuposanue

Real sources max. distance 5000 m, step 50 m)

i .

Lo

/ Acaustic medium
(V=340 mis)

Height, 600 m

100 -50 o 50 100 Time, ms

Offset, m
Geometry of the model Stacked seismogram of acoustic
Cxema MofiensHoro akcnepumeHTa pressure on the surface
CymmapHasi ceficmorpaMma 3ByKoBOro
LABNEHNS Ha NOBEPXHOCTb
Synthetic mixing

CuHTeThYecKoe rpynnupoBaHme

|

[ ! = ” ] ™ o ) ™

Wavefield from artificial source on the model with one

reflecting boundary (z-component).
BonHoBoe none, nony4eHHoe 0T UKTMBHOO MCTOYHMKA MO

MOZENY C OAHON OTpaXatoLLE rpaHuLen (z-KOMNOHEHTA).

¢ SASBIITANEANINANS i hANSRERESI ALY

g
i

Result of synthetic mixing(z-component).
PeaynbTaT CUHTETMYECKOrO rPYNNUMPOBaHUS
(z-komnoHeHTa).
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