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Better reservoir understanding leads to IOR

e We gather our knowledge about the reservoir in the reservoir model.
e We use the reservoir model to assess drainage strategies, well-placements, etc.
e It is very time consuming to build and maintain the reservoir models.

Geophysics Geomodelling Reservoir engineering

Depth conversion and Gridding, facies and Initialization, Flow simulations
structural modelling property modeling upscaling and wells and predictions
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Ensemble Kalman Filters for weather prediction

Weather-prediction
centers use EnKF for
uncertainty
characterization and
model updating

Ensemble Data Assimilation

Ensemble Forecast

08Z

T
12Z 15Z 18Z
Assimilation window

Forecast

Slide 4



Ensemble of
uncertain inputs

Ensemble-based uncertainty workflow
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Poro, perm,
fault multipliers
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Conditioning on measurements
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Prior ensemble and measurement

Measurement

'  Predicted measurement

Prior parameter ensemble
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Regression update using ensemble correlations
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Fault-multiplier update leads to data match
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Fast Model Update (FMU) N: iRCE
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FMU technology broadly implemented in Equinor R e

e Implemented in 45+ fields.

e Standardized and automated.

e Used for all new projects.

e Reduced time for model updating.

e Improved understanding of uncertainty.

e Full data integration.

e Reduced risk and improved decision basis.

Improved models = Increased oil recovery
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EnKF summary:

e Used in several petroleum companies.

o Widely used in very many research areas.
e Tousands of publications.

e Supports robust optimization methods.

e FMU and Ensemble Optimization key on
Johan Sverdrup.

Current RCN project DIGIRES:
Ensemble methods for digital reservoars.
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