Big Loop

Using RMS in Combination with
History Matching Tools

RMS brings value to the history matching process when linked to
Tempest ENABLE in a seamless and flexible uncertainty management
workflow.

IN SUMMARY

Best-in-class reservoir modeling (RMS) and simulation
and uncertainty management software (Tempest ENABLE)
connected to ensure cross-disciplinary collaboration.

Tempest ENABLE speeds up the history matching
process by reducing the number of runs required to find
acceptable solutions.

Flexible and robust parameterization of reservoir
description using RMS

Leveraging of dynamic data to constrain geological
models and ensure consistency with both static and
dynamic data

Bring all the flexibility of RMS in the history matching
process

Traditionally, RMS has been used to create, edit and manage the
static data required for reservoir simulation. It can on top of that be a
fundamental part of any Assisted History Matching workflow using
any reservoir simulator, maintaining the consistency between the
geology and the dynamic data.

Reservoir modeling and history matching aim to deliver integrated
reservoir models for reservoir management purposes. These
reservoir models must not only reproduce the historical field
performance but must also be consistent with all available static data
and dynamic data.

To avoid manual editing of simulation grid properties, assisted history
matching workflow such as the Tempest ENABLE one are commonly
used by the industry.

Including RMS and its powerful geological modeling features in the
loop allows the information from the dynamic data to be used to
constrain the geology. On top of that, it enables powerful uncertainty
management through the entire model chain.

Tempest ENABLE maximizes the information gained during simulation to calibrate the
geomodel and give more robust predictions of future performance

RMS can then play the role of a parameterization engine in the history
matching process steered by Tempest ENABLE.

Integration with Tempest ENABLE

ENABLE can use RMS to generate include files to the simulator with
grids and grid parameters. You can use ENABLE user modifiers within
a RMS workflow to modify the generation of these parameters. This
way, ENABLE can better model the uncertainty of the geology at the
geomodel stage, as well as uncertainty in the reservoir model. RMS
and Tempest ENABLE are communicating using scripting jobs in the
RMS workflow. The scripting job sensitizes the geological model, by
the use of ENABLE modifiers

Prior information’s, distributions, most likely values, min and max are
defined within Tempest ENABLE and used to create copies of the RMS
project that will be launched and will produce results that will be used
by the simulator.

Several realizations of the facies modeling and property modeling
can be accordingly upscaled and exported to the simulator.

This is possible thanks to the Multi realization Export and Import
feature from RMS.
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In Export dialog boxes for Grid Model Data, available as jobs, it is easy
to specify the output file name, comprising folder and file name for
export . At export, the current realization number will be printed in
the name of the files. This enables grid data to be exportedina
workflow looping for multiple realizations without overwriting the
exported files.
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Output from Tempest ENABLE gives a clearer picture of modifiers uncertainty

Parameters that can be used as modifiers

e Grid parameters: Any grid parameter used by the flow simulator.
The Facies model can be modified (Facies volume fraction,
geometry distributions, correlations, variograms). Fault multipliers
can easily be modified to test the effect of sealing fault.

 Grid geometry: Local grid update can be performed to test the
influence of the depth of a zone horizon.
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History matching is performed by shifting the depth of a zone horizon

* Wells : Wells can be exported easily to the simulator

¢ Well data used by flow simulators : If the grid properties are
modified, the corresponding well data sent to flow
simulators have to be updated — well indexes and completion
data.

e This can be easily done using the multi realization export
with the Hash symbol #.

Model realizations

Upscaling Simulation results

Several realizations of the facies modeling and property modeling will be accordingly
upscaled and exported to the simulator and then will be steered from Tempest ENABLE.

The big loop can also work with Tempest ENABLE/RMS/ECLIPSE and
Tempest ENABLE/Petrel/ECLIPSE*
*Mark of Schulmberger

In addition, any parameter that is traditionally used to to sensitize
reservoir simulation with Tempest ENABLE can be included in the
loop, such as:

e SCAL Parameters : Kr shape, End point, capillary pressure,
hysteresis

e Porosity, permeability, Transmissibility multipliers

e Aquifer model and strength

e Etc

To learn more please visit www.roxarsoftware.com or email
us on rss.marketing@emerson.com.
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