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Sequence |Rank.Fact.AHRP| AHRP, MMstb | Loc.X | Loc.Y
1 0.64 28 X1 Y1
2 0.59 32 X2 Y2

n Lowest Adj. AHRP| AHRP value xn Yn
Total AHRP
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»— 1000
(Initialization process )
v 1002
Store data for property variables.
v 1004
Create a geocellular model using the number of sections
stored in step 1002,
v 1006

Populate the number of sections in the geocellular model created in
step 1004 with range names representing data values
for the property variables stored in step 1002.

Y ~1008

Build a matrix for the surface permitting and mineral combinations
using the data range name values for the permitting parameters from
the geocellular model populated in step 1006.

Y f1010

Build a curve-type production vector using the data values for the
property variables stored in step 1002.

Y
(Return to step 2in FIG. 1.)

FIG. 10
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(Appraisal Assessment )

Y

Model the HRP variable in equation 1 using equation 2
and the range name data values for the property variables 1102
(Area, Porosity, Swi, Boi, and Primary Recovery) from the

geocellular model populated in step 1006.

Y

Model a statistical distribution for each property variable used in

step 1102 for each section of the geocellular model populated in | ~1104

step 1006 using the range name data values for each
property variable used in step 1102,

Y

Initialize a first simulation by: i) defining settings that include the
type of simulation, sampling rules, the number of realizations, and 1108
variables results in a data base; and ii) assigning each statistical |~
distribution from step 1104 the range name for each respective
property variable it represents from step 1102.

Y

Solve HRP in equation 1 stochastically by performing the first 1110
simulation initialized in step 1108 using the models from step 1102 }~
and step 1104,

Y
Store the values for HRP from the first simulation in step 1110, | ~1112
which represent realizations.

A 4

Define a first priority area for the geocellular model 1114
created in step 1004 using predetermined priority rule levels and  }~
the HRP value at P50 stored in step 1112.

Y

Model the remaining variables in equation 1 using equations
3-6, the range name data values for the respective property variables| - 1116
from the geocellular model populated in step 1006 and the production

vector from step 1010 for Permtt. Fact., T. Well. Np.

®

FIG. 11A
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T

Model a statistical distribution for each HRP value stored in step 1102
for each section of the first priority area defined in step 1114.

PCT/US2014/064583

1118

Y

Model a statistical distribution for each property variable used in step
1116 for each section of the first priority area defined in step 1114
using the range name data values for each property variable
used in step 1116 and the matrix built in step 1008.

1120

A 4

Initialize a second simulation by i) defining settings that include
the type of simulation, sampling rules, the number of realizations, and
variables results in a data base; and i) assigning each statistical
distribution from steps 1118 and 1120 the range name for each
respective property variable it represents from step 1116.

1124

Y

Solve AHRP in equation 1 stochastically by performing the second
simulation initialized in step 1124 using equation 1 and the
statistical models from steps 1118-1120.

|~ 1126

Y

Store the values for AHRP from the second simulation in step 1126,
which represent realizations.

1128

Y

Define a second priority area for the geocellular model created in
step 1004 using predetermined priority rule levels and the AHRP
value at P50 stored in step 1128.

1130

(Return to step 3in FIG. 1.)

FIG. 11B
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1200

(' Generation )

Y
Model a statistical distribution for each AHRP value stored in step 1128 | ~1202
for each section of the second priority area defined in step 1130.

Y

Model the objective function in equation 7 using each statistical | ~1206
distribution from step 1202.

Y

Initialize a third simulation by i) defining settings that include the
type of simulation, sampling rules, the number of realizations, a
variables results data base, the number of scenarios, the decision | ~1208
variables for the appraisal patterns, the objective function and
optimization constraints; and ii) assigning each statistical distribution
from step 1202 the range name for the objective function from step 1206.

Y

Store the objective function defined by equation 7 stochastically
by performing the third simulation initialized in step 1208 using the
models from steps 1202 and 1206.

~1210

Y

Store the values for the objective function from the third simulation
in step 1210, which represent realizations for each respective
appraisal pattern.

1212

Y

Define an optimal portfolio for the appraisal patterns in step 1210 | ~1214
using the objective function value at P50 stored in step 1212.

(Return to step 4 in FIG. 1.)

FIG. 12
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(Selection )

Y

ldentify common appraisal locations in the optimal portfolio
defined in step 1214.

1300

| 1302

Y

Determine and normalize the frequency for each common
appraisal location identified in step 1302.

1304

Remove the common appraisal locations that have a frequency
from step 1304 of less than 2.

1308

(Return to step 5in FIG. 1.)

FIG. 13
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1400

(_Ranking )

Y

Calculate the critical risk (AHRP@Pcrit_risk), the critical opportunity
(AHRP@Pcrit_opport) and the opportunity size (AHRP.Opport.Size)
for AHRP in equation 1 using the values
for AHRP stored in step 1128 for the common appraisal locations
remaining after step 1308 and equations (9), (10), (11).

1402

Y

Model a ranking formula (equation 8) using the following generalized
expression for the input and output parameters used:
Rank.Fact. AHRP = f(Wf, AHRP@Pcrit_risk, AHRP.Opport.Size) wherein | ~1406
the weight factor (Wf) is determined from step 1304, the critical risk
(AHRP@Perit_risk) is determined from step 1402, and the opportunity
size (AHRP.Opport.Size) is determined from step 1402.

Y

Calculate ranking values by solving the ranking formula modeled
in step 1406 for each of the common appraisal locations remaining | ~1408
after step 1308 using the respective critical risk (AHRP@Pcrit_risk)

and the opportunity size (AHRP.Opport.Size) calculated in step 1402.

Y

Order the ranking values for the respective common appraisal | ~1412
locations from step 1408 from highest to lowest.

A 4

Discretize the ranking values from step 1412 by 60:30:10 priority
levels using the Pareto Analysis priority process for each of the
respective common appraisal locations from step 1408.

1414

Y
(Return to step 6 in FIG. 1)

FIG. 14
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(Sequential Appraisal Plan )

Y

Remove each of the common appraisal locations from step 1408 1502
inside a predetermined coverage area that do not have the highest |~
priority code or best tier number from step 1414.

Y

Order the ranking values for the remaining common appraisal | ~1506
locationsfrom step 1502 from highest to lowest.

Y

Create a sequential appraisal plan using the remaining common
appraisal locations represented by the ordered ranking values from | ~1508
step 1506 and the available drilling activity or drilling capacity for a

specific interest period in the appraisal plan.

Y

Sum each value for AHRP at P50 stored in step 1128 for each of the
remaining common appraisal locations from the sequential appraisal | ~1510
plan in step 1508, which reprgsents a theoretical total AHRP

at P50.

Y

Define one or more appraisal delineation areas by 1519
the remaining common appraisal locations from the sequential |~
appraisal plan in step 1508.

Y

Calculate a development potential for each remaining common
appraisal location from the sequential appraisal plan in step 1508 by
multiplying the number of sections within the predetermined coverage | ~1514
area for each remaining common appraisal location by the respective
data stored in step 1002 for the development potential property variable,
which represents the possible number of wells per section.

Y

End

FIG. 15
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