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100~

Create

new scenario
"

104~

Load a sealed triangulated mesh

Y

106~

Perform a fast sweep thickness extraction on the sealed triangulated
mesh from step 104 to create a thickness grid

108 Compute
reserve estimates with only numeric

values
?

No

Yes

Compute numeric reserve estimates using a volume for the sealed
triangulated mesh loaded in step 104

»

Compute spatially aware reserve esti%nates using the thickness grid from
step 106

Y

Maintain a persistence and restored state for the reserve estimates
computed in step 110 or step 112 by storing them with the sealed
triangulated mesh loaded in step 104 and the thickness grid from step
106 as a printable string in one or more Processing History fields

Are
there are any
reserve estimates stored

116

\ 4

in one or more of the Processing History
fields fror); step 114

Yes

Load the reserve estimates and linked predefined identification
properties from step 114 from the one or more Processing History fields

Y

Generate a table and, optionally, a report and/or a graph for the reserve
estimates and predefined identification properties loaded in step 118

End
FIG. 1
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200~ 2/9
(Perform fast sweep thickness extraction)

7

202~ Load the sealed triangulated mesh from step 104
7

204~ Load a predefined slice interval and a predefined thickness interval
Y

206~ Create a plurality of polylines by intersecting a vertical

plane with the sealed triangulated mesh from step 202

* .
208~ Create a plurality of polygons by connecting a first point and a
last point of each polyline from step 206 in a respective vertical plane

v
210~ Align each polygon in the plurality of polygons from step 208
perpendicular to the respective vertical plane
v
212~ Create a grid
7
214~ Compute a plurality of thickness values using each aligned polygon
at the predefined thickness interval from step 204

7
Create a thickness grid by assigning each thickness valug in the
216 plurality of thickness values computed in step 214 to a respective grid
™\ node on the grid created in step 212 using the predefined slice interval
from step 204 and the predefined thickness interval from step 204

7 .
( Return thickness grid to step 106 in FIG. 1 )

FIG. 2
300~
(‘Compute numeric reserve estimates )
v
302~ Load a volume for the sealed triangulated mesh from step 104

v
304 Calculate Original Oil In Place (OOIP) by multiplying the volume loaded
N in step 302 and a predefined percent value for Net to Gross Ratio (NTG
Ratio), porosity, and hydrocarbon saturation

7
306~ Calculate Stock Tank Original Oil In Place (STOOIP) by dividing the OOIP
calculated in step 304 by a predefined Formation Volume Factor (FVF)

7
308 Calculate Recoverable Hydrocarbon Reserves (RHCR) by multiplying
| the STOOIP calculated in step 306 and a predefined recovery factor

¥
(Return numeric reserve estimates (RHCR) to step 110in FIG. 1)
FIG. 3
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400~ 3/9
- ( Compute spafially aware reserve estimates )

402~
404~

¥
Load attribute grid, a constant value, a predefined FVF, and a predefined recovery factor

v
Resample the attribute grid from step 402

v
406~  Create aunified grid by multilying a thickness value of each grid node on the thickness grid
from step 106 and an attribute value of each respective resampled attribute grid node from step 404

408> e

value of each uniied grid
node valid

9
No

410
Replace each
invalid value for a respective unified grid node
with the constant v?a|ue from step 402

Yes

No

Yes

412~ Convert e unled grid created in step 406 fo an OOIP grid by replacing each invalid value for
arespective unified grid node with the constant value from step 402

414~  Calculate an average value for each unified grid node with an invalid vlue by dividing the
LN sum of the attribute values for the resampled attribute grid nodes from step 404
by the total number of resampled attribute grid nodes from step 404

v
416~  Convert the unified grid created in step 406 to an OOIP grid by reFIacing each invalid value
for a respective unified grid nods with the average value calculated in step 414

v
418~ I Tvids each cell of e uifed grid from step 406, or each cell of the QOIP grid from step 412 or
step 416, into four triangles
v
420 Create a truncated prism having a volume for each set of four triangles from step 418 by
N\ connecting each vertex for a respective triangle to a plane including only the x value and the
y valug of the respective vertex at z=0

¥
422 Calculate OOIP as the sum of the volumes of the truncated prisms created in step 420
424~

v
Calculate STOOIP by dividing the OOIP calculated in step 422 by the FVF from step 402

¥
428~ Calculate RHCR by multiplying the STOOIP caii%lgted instep 424 by the recovery factor from
step

7
(Retum spafially aware reserve estimates (RHCR) to step 112in FIG. 1)
FIG. 4
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500~

4/9

Maintain persistence and restored state for the reserve
estimates in step 110 or step 112

Y
Serialize the sealed triangulated mesh from step 104, the thickness
grid from step 106 and the reserve estimates computed in step
110 or step 112 into a byte array

2

Compress the serialized byte array from step 502

\2

Convert the compressed byte array from step 504 into a printable string

2

508~

Store the printable string from step 506 in one or more of the Processing
History fields with a link to the 3D modeling engine and relevant predefined
identification properties that uniquely describe the reserve estimates
represented by the printable string

Y
Return printable string and predefined identification
properties to step 114 in FIG. 1

FIG. 5
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5/9
600~

Generate a table and, optionally, a report and/or a graph for
the reserve estimates and the predefined identification properties

v

602~ Load the sealed triangulated mesh from step 104, the reserve
estimates and the predefined identification properties from step 118

v

604~ Create a tree table by linking the sealed triangulated mesh and each
respective reserve estimate using the predefined identification properties

606

Create an No

advancc’e?d report

608

Is there a
predefined extensible stylesheet
Ianguag}e (XSL)

No

Yes
Load the predefined XSL

612~ Load a default XSL Al

v

614\ Create a hyper-text markup language (HTML) report by processing the
"l tree table from step 604 with the XSL loaded in step 610 or step 612

616
Are there
Return table and/or report predefined parameters
to step 120 in Fig .1 for a graph
7

Yes
618~ Format a graph using predefined parameters and the tree table from step 604

!
Return table and, if available, the report and/or)
the graph to step 120 in FIG. 1

FIG. 6
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Computing Unit
Memory
Visua;vl\éczjlagetncs Client Interface
D%cé%iggiesn%ae%% Video Interface
Database Processing Unit
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