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Current and future configurations
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On-premise solutions and the move to the cloud
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DELFI Proof of Value m PETROBRAS

Two fields were selected as targets

Four terabytes of data
(Exploration + Reservoir)

Seismic data

Interpreted horizons
Well data
Full projects (Seis+Horiz+Well)

Salt top and base
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Activity program

I-’h‘l PETROBRAS

Validation of DELFI and its use on the targets

Data Upload

& Ingestion

Feb Mar

Access of SLB and 3rd
Party applications

Apr ; May ‘ Jun Jul Aug

100%
100%

Data Discovery, Data
Liberation DES

ExplorePlan - Integrated
Exploration Planning

100%
Seismic Interpretation, ML, 100%
Structural Model
ML for Reservoir
0,
Modeling 10
Uncertainty analysis .
~U&O on HPC oo
Simulation of large
Subsqrface to surface 100%
20 2 1 coupling

Feb Mar » Apr May

Jun Jul 7 Aug
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Data Upload & Ingestion L] PE TROBRAS

Data Management Interface
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Data Discovery Ll PE TROBRAS

Analytics Workspace + Al Workspace
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Seismic Interpretation

Automated Fault Extraction

Machine Learning Applied to
Seismic Interpretation

* Pre-trained neural network for
fault identification

» Few lines manually interpreted

« Expansion to full seismic volume
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Initial input from user



Seismic Interpretation Ll PE TROBRAS

Interpreter’s time is spent validating, in quality control
and model construction

Initial interpretation

Mapping te full volume Large number of faults, big and small 0
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Reservoir Modeling

Using more data to model properties

Machine Learning for modeling

» Choosing data input
» Selecting parameter model

» Generating model
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Classic Geostatistical
Modeling

0 input dafa

Assess stalinnanhy

Model
frends

Apphy data
framshormiations

Fit vanogram
models

Fun
geostatishical
method

For each
zonefregion/facies
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Machine Leaming for Property
Modeling

.‘ G mpud dala ,
Time to result

Sedect simulafion
‘ paramelers {Opll
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e ‘ EMBER. ,

Data driven modeling



Reservoir Modeling L] PE TROBRAS

Machine Learning assisted geostatical modeling

Porosity model with kriging Schlumberger-PrivatRorosity model with kriging+Al



Uncertainty Analysis

Simulation of scenarios

Simulations on the Cloud

 Parallel processes
e Quick results

» Cost per simulation
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Two thousand simulations in 634s



Simulation of Large Ensembles

Flow simulation

Pros

 Parallel processes

» Results readily available
for post-processing

* Quick post-processing of
results

Schlumberger-Private
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Cons

» Jobs take some time to start
running

* Slow ensemble creation for Al

* |Integration with other solutions
were outside the scope




Most benefits for Geoscience m PETROBRAS

DELFI was shown to be an useful tool, specially for geoscientists

0 Data Loading Intuitive interface Unstable platform

Data access and 3rd

party applications Structured and non- “Artisanal” method

structured data

o Data Discovery Interactive environment for ML Few tests

a Seismic
Interpretation Time reduction in mapping faults Software instability

Reservoir .
6 . uick model creation Few user inputs
modeling Q (“black box”)

RESERVOIR USERS

° Uncertainty analysis Parallel processes Same algorithm

e Simulation Parallel processes ?Iov;‘lensemble creation
or

o Subsurface-surface coupling Projects were too simple o
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Conclusion

» DELFI offers what is available on-premise and more (“quick wins”).

» DELFI is still in development, but it already brought benefits to some of

Reservoir’s processes.

* Onboarding process is well planned for scaling up.
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Thank you

Rodrigo Link Federizzi
rodrigolink@petrobras.com.br



	Slide 1 
	Slide 2 
	Slide 3 
	Slide 4 
	Slide 5 
	Slide 6 
	Slide 7 
	Slide 8 
	Slide 9 
	Slide 10 
	Slide 11 
	Slide 12 
	Slide 13 
	Slide 14 
	Slide 15 

