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PlanningPro®

PlanningPro® is an extension of the technologies encompassed in NITEC’s LYNX®
software. PlanningPro is designed to aid the user in developing optimal drilling
locations and schedules. PlanningPro utilizes all available computing resources and
provides flexibility to the user in defining and scheduling the drilling program.

PlanningPro utilizes proprietary methods to evaluate the user specified, prospective
new well locations, rank these new wells based on cumulative production potential,
and determine the optimal combination of new wells. The technology developed in
PlanningPro allows a minimal number of simulation cases to be utilized to
determine the optimal case. The process is completely automated once the user
specifies the required parameters.

PlanningPro can currently interface with the Eclipse, Sensor, and VIP simulators.
The PlanningPro Process

To begin the evaluation process, the proposed new wells are imported. PlanningPro
requires only the prospective new well names. The simulation data deck is
contained in a template file which must include the identical wells and the typical
well information (I, J, K, PI, etc.). Additionally, the deck should also include
standard well parameters such as field, gathering center constraints, gathering
center identification, and well types. While there is no limit to the number of
prospective new wells loaded initially, the user can later specify the maximum
number of wells to evaluate.

Next, the drilling schedule parameters must be entered. These include the drilling
start date, duration for drilling each well, completion days per well, and number of
drilling rigs available. Simulation well types must be identified as liquid producers,
gas producers, or water injectors. This should be consistent with the simulation data
deck. The user must then define the rate constraint for each of the wells.
PlanningPro will write the well rates to the simulation data deck.
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PlanningPro’s automated process ranks all of the prospective new wells to be evaluated based on a
proprietary objective function. The ranking is then used to simulate the model performance adding
additional new wells ranked from the highest to lowest output. The user can select all or some of the
previously identified wells to be evaluated.

The ranking of the wells is carried out by simulating their model response for a portion of the overall
simulation prediction period. If the full prediction period is 20 years, only 3-5 years needs to be simulated
in the ranking runs. Once the ranking order has been established, the full prediction runs are made.

As an example:

Number of wells to evaluate
Duration of full prediction
Duration of ranking runs
Number of short ranking runs
Number of full prediction runs

50

25 yrs
5yrs

50

51

(includes a “no new wells” base case)

Prior to launching the automated process the user must define the CPUs to be used. Multiple CPUs and
simulator licenses will accelerate the process.

As the process progresses, a bar chart
is generated to display the objective
function value for each simulation case

- ranking through scheduling.
PlanningPro reports the pending,
completed, and running cases. |If

economic parameters were indentified
for the objective function, the
“pseudo” economic analysis discounted
NPV value is represented by a black
line on each bar in the chart.
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3 W14-208
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B w1364
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B W31120
9 w310
10 'Ww11-328
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12 w4210
13 W3-8
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17 W2agal)
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20 Wa1-318
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22 W21-3182
23 'W331D
24 W78
25 W10
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201 0/03/03 SCHOO01
2010/04/417 SCHO002
2010/06/01 SCHOOO3
20100716 SCHO004
2001 0/08/30 SCHOO0G
2010/10/14 SCHO006
2010411/28 SCHOOO07
20110112 SCHO008
2011/02/26 SCHOO0S
2011/04/412 SCHOO10
2011/05/27 SCHOOT1
201140717 SCHOO012
2011/08/26 SCHOO13
2011A10/09 SCHO014
2011/11/23 SCHOO S
201240107 SCHOO1E
201 2/02/21 SCHOO17
20011 2/04/06 SCHOO18
2012/05/21 SCHOOTS
201 240706 SCHOO020
20012/08/19 SCHOO21
201 2A10/03 SCHO022
2012117 SCHOO0Z3
201340101 SCHO024
2001 3/02/15 SCHO025
DM AT GEHANRR

8024
16056
23281
30932
38271
44333
51233
55814
53577
£3622
66863
£8348
71008
70454
70673
72473
72443
7326
73086
73170
72925
727
72677
727
70977
n713

3793

7554
10997
14553
17963
20353
23766
25750
27448
29558
3125
32060
33786
34103
34492
36646
36644
3|31
35967
36130
36879
35894
35738
36670
34682
4289

I SopUpen Coniton
[ —

& LYNX - Planning Pro (BillTest2.PRJ)

Save Help

Osjecive Funcion TotlSystem

s000

150000

TRV TR IR TRt ifiRtifiii i iat i iR T qTeinditiatasiniits

i,

Done

Export

The resulting drilling schedule can be
with the production for each well. Case SCHOO1
includes only the highest rank well; W12-6A in the
example. The highest oil production from the new wells
occurs in Case SCH020 - 73,170 MSTB. Wells W12-6A
through W41-31B are included in that case.

displayed along

Note: This example is a reservoir model where new
wells are drilled beginning at initial conditions. If prior
wells were present, PlanningPro would restart from the
end of the history matched period. All active historical
wells would be included in the prediction cases along
with the new wells.




PlanningPro allows the user to display production rate and cumulative plots for any of the simulated cases
and compare one case to another. Results can also be exported to a comma delimited file for use in other
applications. The production rate and cumulative performance for Case SCH020 and SCH021 are compared
below. Case SCHO020 is the optimal case based on cumulative oil production. SCH021 provides a level of
accelerated oil production for a period of time, but the cumulative oil production is slightly less than
SCH020. This is the case for all wells drilled after the 20" ranked well.
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Array results (P, So, Sw, Sg) can be loaded and displayed for any case. The display below shows all 46 new
wells considered in the evaluation.
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The display below shows the 20 new wells in the optimal case. To achieve maximum oil production from
the field, only 20 of the 46 original wells were required .
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Currently, PlanningPro only optimizes the prospective new production wells. Similar optimization of
injection wells will be added in the future.




