New generation of Seismic Data Processing
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INTEGRATED GEOPHYSICAL SERVICES
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Seismic data processing servicesfrom GT (Geofizyka Torun) €t
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Digital processing services since 1973 - over 40 year s of experience worldwide
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Specialty: land seismic data 2D /3D / VSP/ 3C

Tiefg

Experiencein marine data processing demult

Proprietary GT modules complement and enhance commercial processing packages

Currently: focus on shale gas and other unconventional hydrocarbon resources




Processing experience from various geologic settings %

GEOFIZYKA TORUN

Hardware: 700 TB disc, 3000 cores, 33 Tflops, 40 processing seats Main clients

People: 70 employees - about 60 geophysicists - 2-shift work - dedicated centres PGNIG
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Processing innovationsfrom GT %
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Some processing innovations

_ _ _ _ _ \(\g‘a\éo:cesg“\% e e
1. IRSC Interactive Residual Static Correction y e
C g s
‘0\6‘% E-"____ i
2.NOCOR Near Offset for 5D interpolation and regular ization = B

3. ECP Enhanced Coherency Processing (generalized stac king)

4.1WS Interactive Wavelet Shaping, with GT method ~~———>
for Low Frequency range

5. SpecDiQ estimation of Q, and HTI anisotropy from VSP data

6.AZEC Azimuthal Estimation and Correction for RMO \

7. Shale gas package:

- preprocessing with 5D modules; azimuth preserved in s-C processes.

- ES360 - WAZ, depth, double-angle imaging L ~ WM ‘ lh __._._1.} u‘]“ s
: o PMW--F‘ ] ‘“'ll'ullﬁ'ﬂ*q- .
Lets begin review of GT innovations I ' | : e

with ES360 package Azimuth ——>




Wide-azimuth seismic solves unconventional and conventional puzzles %
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- demand for seismic dedicated to

shale/tight gas and hydrother mal Complex anhydrite-salt structure of Zechstein

\

Structurally smooth geology,
similar to case of NP-01

| . Silurian >HTI anisotropy

- expectation to provide new
solutionsfor conventional

S Body of irregular shape
SCSINLC needs full azimuth
illumination




Depth (m)
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_ _ ES360 works on wide azimuth 3D seismic
Detection of unconventional resources On the right: azimuth offset distribution spidm o

beg| nswith pr ecise 3D A PreSDM and horizontal cutting of traces from single CDP bin after interpolation g 100
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consists of interactive 3D anal ySN‘ : oo

AVA  Amplitude VersusAngle
AVAZ Amplitude Versus Azimuth
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and goesto estimation of interval attributes

which provide physical parameters of geobodies

and their combinations, e.qg. sweet spot attribute

Earth Study 360 ( ES 360 ) package has
proven itsvaluefor GT on acouple of land
full-azimth 3D projects

It replaces former, sector-oriented, time-
domain technique which has been applied
since 10 years




ES360 page 2 Correction for overburden inhomogeneity %

GEOFIZYKA TORUN

Per spective view

Inhomogeneous interval { >‘](

|dea for a single observation point

I naccessiblein standard 3D depth imaging:
inhomogeneities of overburden separated from
HTI anisotropy

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

nterval

Time domain: Veff a > Veff b -then: HTI ? - ambiguous

g

Depth domain: Vza = Vzb - then: no anisotropy




esaopages | NtErval attributes from effective ones through sy stem of equations %

GEOFIZYKA TORUN

Per spective view

Top view

Depth-consistent azimuth isdifferent
from surface-consistent azimuth

surface -
consistent \
azimuth /
/
depth -
consistent
azimuth

Interval attributes are key diagnosticsin shale gas prospection.
Reliably estimated due to:
- migration-based (tomographic) removal of hetrogeneities

- account for HTI in raytracing-based Generalized Dix Equations

- exact, in-depth azimuths without smoothing action of sectors

L IXT Y

3
»

>

Y
4
L
E
<
®
8

Inaccessiblein standard 3D depth imaging: accounting for depth-variant azimuth
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Amplitudes corrected for illumination:

attributes estimated from geometry of
reflector, model of medium, filtered
through geometry of areal spread.
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GEOFIZYKA TORUN
dependent generalized Dix equations

- attributes directly related to elastic rock parameters
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ES360 page 4




pages High Resolution seismic:

- work in angle domain allowsto remove NM O-stretch
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ES360 page6 Novelty attribute: diffractive images

- result of wavefield splitting into reflective and diffractive components  seonzwaronus

| Diffraction
= filter -
\: | Spiral
: E gathers
E Conventional 3D
: - prestack data
can be split into
two components
of the same
wavefield
L Stacks

iecular enerii enhanced oriiinal imaie diffraction enerﬁ enhanced -




ES360 page 7 Novelty attribute: diffractiveimages
- result of wavefield splitting into reflective and diffractive components  seonzwaronus

Conventional 3D poststack image from the land WAZ seismic, and diffraction stack - new geologic infor mation from seismic.
ES 360, in a sense, can be regarded astop-advanced general stacking system, working in depth, double-angledomain ( , ).
Plane wavedestruction ( S. Fomel) isa key techniqueto get diffraction stack.



5D prestack interpolation makes interpretation of ismic data more reliable than before

3D section before aft 5D prestack interpolation

















































































