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History — why open source?

Cell Results:
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Cell count. Total: 4705000 Active: 405635
Main Grid I,),K: 50, 50, 1882 Z-Scale: 5
Cell Property: SATNUM

Min P10 Mean  PS0 Max
0 867906 21.7299 357897 36

2|

Open



Overview - a brief walk-through
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Upscaling - still there, still comprehensive

Upscaling

>

Heteorogeneous model, Homogeneous one-cell model,
homogeneous and isotropic cells anisotropic
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Fracturing wells — on it's way
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OpenDect - application shows potential

3D Core simulation tool based on CT-images

Structure

Here are described the major steps in the code:

1. Read CT scan DICOM file using the pydicom library

2. Select an area of interest, typically where rock samples were taken for core analysis.

3. The porosity, density and photoelectric factor are derived for each pixel in this region.

4. A 3D grid model is built based on upscaled porosity from the CT scan. Permeability is user-defined or picked from a trend.
5. The flowing experiment is chosen and an eclipse file is run using OPM Flow

6. The relative permeabilities are history-matched using Swarm algorithm (possibly ERT Ensemble at some stage)
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Pore scale modelling - new kid on the block
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Reslnsight — conquering the world
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== NORNE_ATW2013 --

18,

 Jul 2001

Cell count. Total: 113344 Active: 44431
Main Grid 1,],K: 46, 112, 22 Z-Scale: 5
Cell Property: SOIL

Statistics: All Time Steps and All Active Cells

Min P10 Mean Po0 Max Sum

-2.43634e-06 0.00167462 0,247922 0.7399% 0.820246 716002

Resinsight v2017.05.2-dev.02
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Flow - last but not least

File Edit Wiew Go Bookmarks Tools Settings Help
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7.3.10 ENDBOX - Define the End of the BOX Defined Grid
7.3.11 ENDFIM - End the Definition of a Local Grid Refinement
= 7.3.12 EQUALREG - Sets an Array to a Constant by Region Number
7.3.13 EQUALS - Sets a Specified Array to a Constant
7.3.14 MAXVALUE - Sets a Maximum Value for an Array Element
7.3.15 MINWVALUE - Set a Minimurmn Value for an Array Element
7.3.16 MULTFLT - Multiply the Transmissibility of a Defined Fault by a Con...
r 7.3.17 MULTIPLY - Multiply a Specified Array by a Constant

Thurmbnails

7.3.18 MULTIREG - Multiply an Array by a Constant based on a Region Nu...
7.3.19 MULTPY - Multiply Cell Pore Violumes by a Constant
7.3.20 MULTREGP- Multiply Pore Wolumes Based On Region Mumber
Reviews 7.3.21 MULTREGT- Multiply Transmissibilities Between Regions
7.3.22 MULTX - Multiply Cell Transmissibility in the +X Direction
A 7.3.23 MULTX- - Multiply Cell Transmissibility in the -X Direction
\A( 7.3.24 MULTY - Multiply Cell Transmissibility in the +Y Direction
7.3.25 MULTY- - Multiply Cell Transmissibility in the ¥ Direction
7.3.26 MULTZ - Multiply Cell Transmissibility in the +Z Direction
7.3.27 MULTZ- - Multiply Cell Transmissibility in the -Z Direction
7.3.28 OPERATE - Define Mathematical Operations on Arrays
7.3.29 OPERATER - Define Mathematical Operations on Arrays by Region
v-7.3.30 PORV - Define the Pore Volumes for All the Cells
Description
Example
7.3.31 REFIME - Start the Definition of a Local Grid Refinement
v~ 7.3.32 TRANX - Define the Transmissibility in the X Direction for All the Cells
Description
Example
v-7.3.33 TRANY - Define the Transmissibility in the ¥ Direction for All the Cells
Description
Example
v-7.3.34 TRANZ - Define the Transmissibility in the Z Direction for All the C...
Description
Example
w-8 PROPS SECTION
8.1 Introduction
v 8.2 Data Requirements
8.2.1 Fluid Property Tables
8.2.2 Saturation Tables (Relative Permeability and Capillary Pressure Tabl...
v~ 8.3 Keyword Definitions
8.3.1 ADD - Add a Constant to a Specified Array
8.3.2 ADDREG - Add a Constant to an Array based on a Region Number
v-8.3.3 ADSALNOD - Salt Concentration Based on SATNUM Array
Description
Example
8.3.4 APIGROUP - Define API Tracking Mumber of Grouped 0il PVT Tables
v-8.3.5 ASPKDAM - Define Asphaltene Permeability Damage

Bookmarks

Description
v-8.3.6 ASPPW2D - Define Asphaltene Two Parameters Precipitation Data
Description
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6.3.64 MULTREGT- MuLmipLy TransmissigiLITIES BETween Recions

6.3.65 DEescripTiON

The MULTREGT keyword multiplies the transmissibility between two regions by a constant. The region
number array can be FLUXNUM, MULTNUM or OPERNUM and these arrays must be defined and be
available before the MULTREGT keyword is read by the simulator. The constant should be a real number.

No. Name Description Default
I REGIONI A positive integer value that defines the from REGION number for which MNone
the COMNSTANT in (2) should be applied.
2 REGIONZ A positive integer value that defines the to REGION number for which the MNone
COMNSTANT in (2) should be applied.
3 CONSTANT  |A real value te multiply the transmissibility between REGIONI and 0
REGIONZ.
4 DIR A character string that defines the direction to apply the transmissibiliy XYZ
multiplier between the two regions, should be set to one of the following
XY Z XX K, or XYZ
TYPE A character string that defines the type of connections the transmissibility ALL
multiplier should be applied to, should be one of the following:
1) NMNC - Only apply the transmissibilicy multiplier between
REGIONI and REGIOMN2 ts non-neighbor connections.
2) NONNC - Do not apply the transmissibilicy multiplier between
REGIONI and REGION2 to nen-neighbor connections.
3)  ALL - Apply the transmissibility multiplier between REGION| and
REGIONZ to all connections
4 REGION The REGION ARRAY to use for applying the CONSTANT in (2) based on M
k ARRAY the REGION NUMBER in (1). REGIOMN ARRAY can have the following
values:
1) Ffar the FLUXNUM array
2) M fer the MULTMNUM array
3) O for the OPERNUM array
Notes:

1) Where the REGION NUMBER should be less than or equal to the maximum number of regions as defined
on the REGDIMS keywaord for the FIPNUM and OPERNUM arrays or the GRIDOPTS keyword for the
MULTNUM array in the RUNSPEC section.

2) Each record must be terminated by a*/" and the keyword is terminated by /",

Table 6.56: MULTREGT Keyword Description
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Flow — major achievements

Drop-in replacement

Leading performance

Competitive scaling

Large and quickly growing feature set

Unique CO2EOR implementation

Polymer is still there
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Flow — what is missing now?

Robust test-framework

Lots of basic functionality

Debugging

Robust scaling

Technical documentation
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