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SeisLink was founded to provide geologically feasible solutions for seismic time/depth imaging
and interpretation. The key to the unlocking conventional processing is “new paradigm” of well
tying before prestack time/depth imaging and building geologically feasible velocity models.
New paradigm of seismic imaging has been 1990 ‘ Migration Stack Well Tie ‘
established by switching well tie and seismic . ‘ |
prestack imaging. 2000 well Tie . Stk

SeisLink Velocity Tools: A suite of novel technologies have been developed through various
case histories for the last 12 years. This unique set of tools were packaged as “migration workstation”,
which enables geoscientists to build velocity models using seismic and well data.

SeisLink Velocity developed a new procedure called “iDEPTHing” , which is a geostatistical
procedure of building a geologically feasible velocity model using both seismic and well data.

What do we offer for Oil and Gas industry?

SeisLink Velocity’s novel technologies have been put into the test over a decade with
tremendous drilling success. Many successful wells drilled into compartments around salt.
Some cases, it overcome geopressure conditions that hinder imaging due to 40% slower
velocity than that in surrounding rocks.

Key Technologies

__ 3D Geostatistical Velocity Modeling for Pre-stack Time/Depth Imaging
__Accurate Time-to-Depth Conversion using Seismic and Well Data

__High Resolution Velocity Modeling for Pore Pressure Analysis

__Residual Moveout Correction using Dip-corrected Residual Moveout Equation
__Geostatistical Estimation of Structural Uncertainties

Time-to-Depth Conversion

Accurate time-to-depth conversion is essential for
generating, assessing prospects and well planning.
SeisLink Velocity handles depth conversion making
use of seismic and well velocities, which has significant
advantages over typical single-function conversion. ,_
Seismic velocities were improved in terms of higher 2} e |
resolution (left figure) and structural anisotropy. o { o ;,3

The result of geostatistical Kriging shows anisotropy §.m¢;.;.¢i., iDEPTHing Velocity L Variogram "
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Indicating rock property changes in NNW direction. As a result of checkshot
calibration, the prospect size was 40% smaller. Only one check-shot

made the difference for this work in a 200-block offshore area. Geostatistical
methods for calibration was advantageous. The drilling result confirmed that
our evaluation was accurate.

Prestack Time Migration (PSTM)

Remarkable enhancement was observed in pre-stack time migration results
by using IDEPTHing velocities and curved-ray Kirchhoff pre-stack time
migration. Starting with DMO velocity picks, Vrms were conditioned by
editing, trend fitting for vertical and areal gradients and calibration with
check-shot data. New PSTM sections below show enhanced imaging and
excellent marker ties. PSTM results were converted to depth with iDEPTHing
average velocities. Summit Energy drilled a remarkable well in a new oll
compartment in onshore south Louisiana, finding significant thickness of

pay sands.

—

old) PSTM

(upper) and Excellent well marker ties New well location
new PSTM (lower)

Prestack Depth Migration (PSDM)

Remarkable pre-stack depth migration results were generated by using
iDEPTHing interval velocities and Kirchhoff pre-stack depth migration
with hybrid paraxial ray tracing. PSDM used the same data that were
applied pre-stack time migration.
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PSDM shows improved imaging of salt boundaries and dipping events
are migrated to better positions of flat bed termination. However, the flat
events are equally well calibrated both in PSTM and PSDM.

Figures ( PSTM-1 and PSDM-1) shows clearly more accurate salt
boundaries by matching termination by flat beds between 2000 - 5000
feet depths. All flat events indicated by green, blue, red, yellow and
pink markers are well calibrated. The successful was drilled based on
PSTM results. Available PSDM results will guide more successful wells
for drilling. Figures (PSDM-2 and PSTM-2) shows improved salt
overhang boundaries and faults. Remember RMS velocity

for PSTM, average velocity for time-to-depth, interval velocity for
PSDM were originated from the same iDEPTHing procedure.

Salt Imaging Under Geopressure Condition

Salt Imaging under severe geopressure condition is a very difficult
task. “Alternative Collocated Co-Kriging (ACCK) was used for
integrating sonic and seismic data for enhancing velocity models

and seismic imaging. The below figure shows enhanced high resolution
velocity section by ACCK and depth imaging upper figures, compared
with seismic velocity section and seismic depth section (ref. 1).

High resolution velocity model by Alternative Collocated Co-Kriging and it's depth
imaging (upper) and seismic velocity model and it's depth imaging (lower).



Synthetic Tie Along the Well Path
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"'?Zl'lii‘i','.,"g.';“”""”' . The result of pre-stack time migration shows excellent ties with
Tolc et Uod i Al synthetics generated from well reflectivity (see the following Figure).
. A?f It demonstrated that excellent calibration was achieved by iDEPTHing
* which will impact significantly on seismic attribute analysis and
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seismic trace inversion.

h
i

=
‘

i

3D Reverse Time Migration

Reverse time migration allows to propagate all directions and provide
ultimate imaging solutions in sub-salt and overthrust plays.

Prestack Residual Interactive Migration (iPRIM)

Prestack residual migration was applied on prestack depth migrated
data from North Sea. The result shows (below) the best seismic imaging
under Zechstein salt and reflections from Platten dolomite inside salt.
Enhanced imaging was the result of using dip influenced resdiual
moveout equation (ref. 2). No competitor could manage bringing out
reflection event from Platten dolomite, indicated as “1” in PRIM-1.

PRIM-1 (left) is the residual migration result of prestack depth migrated data from
North Sea. PRIM-2 (right) is the original stack of prestack depth migration




Tomographic Velocity Updating (iTOMO)
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geologically feasible? . . . . .
- o2, Imiai Pre-stack depth migration will generate common image point gathers
 Tolcrehic U picting Al (CIPG). Residual velocity errors are scanned for tomographic inversion.
_4 For given common image point gathers (CIPG),ray tracing computes
| path lengths of cells along the ray and residual time errors are used

as data for tomographic inversion. Skeletons were generated replacing
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horizons. In-line and cross-line dips were estimated. Ray tracing and
inversion solves for velocity update. Workflow architecture allow users
to concentrate geological aspects. Quality control routines are key for
the success of tomography.

Skeleton picks Inline dips

Initial velocity Updated celocity Velocity change




Demigration and
parsimonious migration
loop make iteration
efficient. Anisotropy
analysis allows to
incorporate well tying
and imaging. A turn key
solution with proper
hardware can solve
tomography more
effectively.

Gathers before tomography Gathers after tomography

Reverse Time Migration

Reverse time migration is the ultimate imaging solution, allowing waves
to propagate in all directions and in complicated geological environment.
Reverse time migration is essential for sub-salt, overthrust, borehole and
near surface imaging..

Geostatistical Methods

iDEPTHIng utilizes geostatistical methods; variogram modeling, kriging,
simulation and collocated co-kriging for sedimentary velocity modeling
and seismic velocity calibration with well data.

IPay

iPAY (monochromatic Pay Thickness) estimates net-pay thickness for stacked thin
beds. Errors in net-pay thickness will turn into errors in reserve estimation, a critical
but often unreliable component in prospect evaluation. The thickness of thin beds
below seismic resolution is commonly estimated either by using amplitude or by
resolving the thin beds with resolution enhancement. There are a myriad of inversion
and resolution-enhancement methods aiming at resolving thin beds, which can be
worthwhile if the thin beds can indeed be correctly resolved after enhancement.
However, depending on the data, stacked thin beds of economic value often cannot
be correctly resolved.

Features / Benefits:

Net-pay thickness of stacked thin beds below seismic resolution.

Target oriented analysis.

Do not modify the seismic frequency content.

No need for wavelet information.

Need at least one calibration well.

Can produce redundant solutions for quality control and statistical analysis



IAVO

iAVO (monochromatic AVO) is an AVO analysis tool that sees through wave
interference (tuning), a common cause of false AVO indicators. i expli©two

ideas that contradict intuition: 1) High resolution can harm AVO analysis, and

2) low-frequency energy carries useful information of thin-bed rock property.

Features / Benefits:

True AVO response to rock properties rather than wave interference.
Target oriented analysis.

Not a scheme to compensate tuning effect.

No need to estimate wavelet.

Does not boost noise in spectral notches.

NMO stretch is readily handled.

Can produce redundant solutions for quality control and statistical analysis
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