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Not exactly as presented: Inversion testing part 4 and 5 added.
Maps and sections cropped. Modelling slides removed.
Some backup slides added

Pcube+ inversion — connecting rock

physics and seismic amplitudes

FORCE seminar Practical Rock Physics and Inversion for Exploration and
Production, 17/10-17
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Objective

» Present a robust and relatively fast workflow
— For using prestack seismic inversion to understand your seismic data
— To be run by asset geophysicists - supported by inversion specialists

— That can take noisy data as input - to be run before doing gather cleaning

« Dataset:
— Statoil operated producing field on NCS
— Current focus in asset: Maturing new well targets
— Reservoir below BCU. Faulting, slumps and reworking of sands common

— Fairly shallow water — heavily contaminated by multiples
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Workflow in short

Create angle gathers. Ca 5 degrees bin interval.

Match frequenciesacross gather. Target: ~35 deg stack.

Calculate interceptand gradient from ~10 to ~35
degrees

Define rough Lithology Fluid Classes (LFC's)
and build a prior LFC model using horizons

Derive relative Al and vp/vs from intercept and

b Do a rough prestack tie to find rough wavelets

Relative
Absolute

Use Shuey modeled reflectivity as relative

: : : Run a Pcube+inversion
inversion synthetics

Calculate NRMS diff between seismic and synthetics

Investigate inversion results. Wells, locations of interest, low and high NRMS. Simple forward models
helpful.

Apply data conditioning to input data and check effectofthis and of inversion parameter variation.
Considerifrough is good enough and if there is data support for going to details.




| Name I Type | Colar

Shale2 Gaussian .
Marls Gaussian .
| | | | | |
Pcube+ inversion lnput il L
| il Gaussian .
d’ Input Setup d,f Bac kground Model .f Transition Probabilities J Parameter Tuning J Coal Gaussian -
Selemic Hotshale Gaussian
Select an angle volume: | # 1 - 97i_npol_match | shalel Gausslan .
) . .
| Angie (deg) | PeakFrequency (Hz) | S/N Ratio Wavelet | scaing LFC's—in this case extracted fromwell data.
1 2 15 0.01| input_gain target cut2 npol B 4 ‘a1 i
— ; e BT X PDF’sin vp,vs,density.
i3_ 12 15 3| nput_gain_target cut2_npol B &
[ 17 15 3| nput_gain_target cut2_npol B .
!El 22 15 3| input_gain_target_ cut2_npol B 4
& 27 15 3| input_gain target cut2 npol B 4
i',r_ 32 15 3| input_gain_target cut?_npol B 4
i:l;_ 7 15 nput_gain_target cut2_npol B 4
(5 | 42 15 0.01 4 ,
9i:| - e . Here: Same wavelet for all angles.
10 input_gain_target cut2_npol , - s
™ = . O (e 4 Statistical from 37 degree stack
12| 57 15 0.01 | input_gain_target_cut2_npol B 4
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Turn offindividua’angles by setting S/N
closeto zero
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Background model definition

‘/" Input Setup 'l Background Model .! Transktion Probabilities J Parameter Tuning J Output Setup

| I Layer Data
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Background model definition

./" Input Setup g/ Background Model | .j Transkion Probabilities .,l Parameter Tuning J Qutput Setup
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Facies | Type | Probabiity || | | Facies | Type ﬁm
[ shale2  Gaussian| 0.10 : ‘li- Shale2  Gaussian| 0.00 :
B vas Gaussian| 0.10 : i2 W varts Gaussian | 0.00 :

- Brinesand Gaussian| 0.00 : ‘3 . Brinesand Gaussian| 0.25 :
B o Gaussian | 0.00 : ;4 B o Gaussian| 0.25 :
. Coal Gaussian| 0.00 : ‘5 . Coal Gaussian| 0.00 :

Hotshale Gaussian| 0.00 : EG Hotshale Gaussian| 0.25 :
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T. Brent

This is the full specification ofthe prior model. Lateral variation controlled by horizons
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Welltie & Inversion QC

Zoepprits  Seismic
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Welltie & Inversion QC

7-32 degrees input both to Pcube and relative. |
Prior LFC prob Post. LFC prob Zoepprits Seismic  Inv. synt Residual Al vp/vs  Shuey synt residual Alr vp/ivs r sat
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Inversion QC in well position

NB: Inversion synthetic and residual shown for full gather, but S/N setto 0.01 for

7-32 degrees w/logs angles outside 7-32 degrees. Effectively treating the others as blind tests.
Prior LFC prob Post. LFC prob Zoepprits Seismic  Inv. synt  Residual Al vpivs  vp VS rho
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Testing effect of varying parameters part 1
7-42 degrees w/logs. Waveletscale 4. S/N 3

Prior LFC prob Post. LFC prob Zoepprits Seismic  Inv. synt Residual Al vpiNs  vp VS rho
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