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a-la-carte tools and workflows

 Industry standard data formats for exchange
 Backbone models
* Open-source/in-house/commercial tool mixes

 E.g. SU/SEGY seismic, ECLIPSE cornerpoint
grids



Delivery suite: open-source
tools

 Bayesian well tie and wavelet extraction
code (EAGE Madrid)
— Wavelets
— Time to depths maps

e Bayesian seismic inversion code (EAGE
Stavanger)

— Posterior stochastic ensembles for
reservoir properties and geometry



Delivery seismic inversion -
trace-local layer model
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 Fundamental parameters
— Layer times
— Rock properties in each layer
— Fluid type




Outputs

« MCMC samples from posterior
distribution
— 7(t,V,,Ve,p,0,NG, fluid-type....) for each
layer

— Samples buried in SU files: tied to regular
seismic geometry



Geometry transformation
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Correlations

 Inter-property correlation from seismic
Inversion - couples vertical geometry and
petrophysical properties

e Transverse correlations imputed from user-
specifieds variograms and grid
segmentations

e Notation
— | = layer

— p = property
— ] = spatial location



Smoothing of Most Likely
models

o Segment-specific smoothing of p50 models
for each property (thickness, ¢ etc)
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— Some posterior univariate distributions not Gaussian
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Hard data
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Generalised p-field algorithm
for realisation

 Generate N, normalised independent

transversely correlated p-fields ¢, ,; on corner
point grid (sequential simulation)

e Project covariances onto cornerpoint grid
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p-fleld mixing
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Downscaling

e Categorical

— Truncated Gaussian implementation for
sand/shale model

e Continuous

— Linearised tweaks to compensate for errors
In categorical model



Columnwise greedy stochastic-optimised
TG simulations
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Example 1. test case
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Tuning histograms
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Massaged versmns
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Field example: Stybarrow, W. Aust.
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Stybarrow net sand
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Stybarrow
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Stybarrow downscaling
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Conclusions

* Eclipse grids
— ML models, plus uncertainties as grid props
— Eclipse realisations

e Statistics

— Reserves in place, volumetrics of net-sand, net-oill
etc etc.

 Downscaled grids
— honouring mesoscale constraints, well data etc.



Where?

e WWw.petroleum.csiro.au
Dig to /Projects/Delivery

* Delivery and WaveletExtraction -
(Computers & Geosciences, 04,06)

Massager: current preprint soon....
 Email James.Gunning@csiro.au
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