Infill and Sequencing Simulation Study




Acceleration from a one rig program to a greatly increased
wells/year count, multi-rig program is inherently complex

In the absence of analytics, it is likely that “easy” wells will
be chosen first, “hard” wells chosen later

This is not likely to be the optimal economic sequence,
however
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In addition to maximizing oil production and profits in a planning period, we also
seek to maximize the Net Present Value of the wells that are brought into
production in the planning period. Each well, once drilled, adds to the Net Present
Value. How much value it adds depends on how much it produces. This value is
computed by simulation from a probability distribution. Adding to the uncertainties
in the simulation are the obstacles, risks, competing objectives, fluctuations in the
amount of resources available in later quarters, variations in the mobility of rigs
from site to site, etc., associated with the project.

Money is made in the simulation by drilling sites with rigs, and increasing the Net
Present Value if good wells come in. The objective of the simulation is to determine,
under uncertainty, the sequence of the wells that yields the best expected economic
value.
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Sequencing Model Concept

Planning Team

o o o Database, including many attributes for

(]
each well, such as:
1. Encroachment from development
2. Equipment needed

3. Proximity to gathering system(s)

4. Well type

5. Wetlands

6. Private or tribal landhold

populate
Using techniques based on Complex Systems
technology, a simulator enables operations to
Database of future wells maximize the number of wells which can be drilled,
(800 to 1000) pick the right sequence of locations to drill, adjust

schedules as changes occur, and ensure that the
resulting oil production meets or exceeds forecasts.
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development wells according to the
model and determines the predicted
performance outcome.

The Simulator can run thousands of
sequences and their resulting
performance predictions using different
scenarios.

The rules are devised by
Subject Matter Experts and
others, based upon experience 800
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Management

Wells by
Lateral

Midstream Plan for
Capacity

Input to the sequencing model,
establishing the “workflow”

blueprint for each well
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The rules are devised by
Subject Matter Experts and
others, based upon experience 800

Midstream Plan for

Sequence

The simulator arranges the order of the
development wells according to the *
model and determines the predicted
performance outcome.

The Simulator can run thousands of
sequences and their resulting
performance predictions using different
scenarios.

Confidential

A basket of metrics are produced from
the sequence - capital cost, production,
...allowing the team to assess the
tradeoffs presented by the rules
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generated.
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Once fully integrated the simulator can forecast many possible futures that may
result from actions that are taken or events that happen. Also the simulator may
be run in auto mode generating thousands of possibilities and searching for an
optimum sequence based upon a set of objectives.
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The simulation model’s primary objective is to determine the well sequence that best achieves the
stated objective(s), given the “rules” for sequencing wells.

The rules are constructed by subject matter experts based upon heuristics (a common sense set of rules
developed through experience).

The simulation allows for experimentation in a “what if” manner...rules can be changed, along with
scenarios. In this way the model can be a centerpiece of the Strategic Planning effort.

The simulation can be enhanced to include risk and uncertainty in the model with respect to the
certainty of each action item

The model of the drilling program can be run dynamically — changing in time as each well is drilled

The sequence of the well and also the timing of the wells (how many drilled simultaneously, time
interval between wells, overall duration of program) is taken into consideration.

The simulation model is scalable — number of rigs, number of wells, different objectives, barriers,
enablers, work flows — all can be done with minimal modification to the model.
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