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Presentation outline

Motivations

We need to estimate V,; and y for processing
We want v for attributes and petrophysics
We need PS data in PP time to correlate and interpret

Methods: Converted-wave traveltime equation
and Vp/Vs scanning algorithm

Applied to: synthetic & real seismic data sets
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(Prestack Vps-y, scanning)

Use Thomsen’s PS-wave non-hyperbolic traveltime equation
with Tessmer & Behle’s stacking velocity (V 2 =2V ?)
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How valid is this equation?




(Prestack Vps-y, scanning)

Validity of PS traveltime equation

Thickness = S000m
Vp = 3600 m/s

Half space

Near-offset error =
"0.04% error

Far-offset error=
0.4% error

From ANIVEC From Equation (6)
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Sensitivity tests: how does moveout respond to the
Variations in PS stacking velocity (Vps) and y,?
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(Prestack Vps-y, scanning)

Dual-parameter scanning algorithm development:
the Log-type Method
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(Prestack Vps-y, scanning)

Dual-parameter scanning algorithm development:
the Log-type Method
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Multi-layer isotropic model

Thickness = 1000m ¥s=1395 m/'s
Vp = 3000 m/s p =25 gmice
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Multi-layer isotropic model
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(Prestack Vps-y, scanning)

Application: Log-type Method
Multi-layer isotropic model
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(Prestack Vps-y, scanning)

Application: Log-type Method
Multi-layer isotropic model
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(Prestack Vps-y, scanning)

Application: Log-type Method
Multi-layer isotropic model
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(Prestack Vps-y, scanning)

Application: Log-type Method
Multi-layer isotropic model
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(Prestack Vps-y, scanning)

Application: Log-type Method
Multi-layer case error analysis
Horizon Scanned y, Input vy, Difference % Difference
1 2.1600 2.15 +0.01 +0.5
2 2.230 2.15 +0.08 +4.0
3 2.2100 2.14 +0.07 +3.0
Horizon | Scanned Vps{m/s) Input Vps{m/s) Difference % Difference
1 2040 2046 +4(m/s) -0.3
2 2200 2203 -3(m/s) -0.1
3 2450 2450 0 0




(Prestack Vps-y, scanning)

Application: PS-to-PP time mapping
Multi-layer case error analysis
Scanned from PP data
t ps Yo rp[]: (Z*Ipsﬂ)/(1+y[])
1.05 2.160 0.6650 0.6667
1.8574 2.230 1.1500 1.1808
3.1877 2.210 1.9861 2.0308

Horizon

Derived P-wave times

Actual P-wave time

Difference

% Difference




(Prestack Vps-y, scanning)

Application: PS-to-PP time mapping
Multi-layer isotropic model:
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scanhning)
Application: Real data case:

(Prestack Vps-y,

Blackfoot Oil Field: Processing in Promax

mmmmmmmmmmmﬂMWMMWﬁﬁﬁg

=

=

i
n
Sl

i
I

LA
|
W e
ha LW e T
T LT e
.'|;| o "J'I." 4

=

P-wave shot gather




(Prestack Vps-y, scanning)

Application: Real data case
Blackfoot Oil Field: Processing in Promax
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(Prestack Vps-y, scanning)

Application: Log-type Method (ACP gather)
Blackfoot Oil Field

Log-type method 12
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(Prestack Vps-y, scanning)

Application: Log-type Method (ACP gather)
Blackfoot Oil Field

Velocity semblance ACP gathers (Log-type)
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(Prestack Vps-y, scanning)

Application: Log-type Method (ACP gather)
Blackfoot Oil Field
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(Prestack Vps-y, scanning)

Application: Log-type Method (ACP gather)
Blackfoot Oil Field

Mew Vs versus from ACP gathers
T T T T

5 4 5 2 i 0
Vpivs

Comparison of the Vp/Vs log from the Log-type Method and the Vp/Vs log
from Well-09-08.
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Application: Log-type Method (Shot gather)
Blackfoot Oil Field
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(Prestack Vps-y, scanning)

Application: Blackfoot Oil Field
PS-to-PP time mapping
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Conclusions

VpiVs (y,) can be derived from prestack data via moveout analysis using a PS
non-hyperbolic traveltime equation from Thomsen (1999) and Tessmer and
Behle (1988).

Based on the derived equation, the Log-type scanning method was developed to
search for the stacking velocities and y values

The method can automatically map PS data into PP time

The algorithms showed considerable promise when applied to synthetic and the
Blackfoot data sets




