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FQuestion 1. Is any-well sequencedo;abj_e?\\ S —
e

Well count target is based upon 100% rig
utilization; anything short of 100% will result
in a shortfall in rate and reserve targets

— Does the well sequence, even the
fbestowell sequence, allow 100%
utilization of the rigs?
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Are there dips in utilization over
the course of the sequence?
Rig
Utilization

el count

time ’
Life of
Well1 Well 2 Well 3 program

Well sequence | o O o (] (] |

If no sequence is do-able (i.e. falls short of well count target), we must
work to relieve the most binding constraint until we are able to generate
do-able solutions 1 rig inventory, midstream capacity plan, capital
budget, time-to-permit, etc.
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/S‘Wssummg a sequence is do=able,what sequence(s) are the e

Inancially valuable?*

Value of a sequence derived through Maximum theoretical value
simulation and optimization /

Program
performance
(Rate, Reserve)

Value of a sequence derived from an
overly simple rule set

time

Hypothesis: there is a sequence solution or solutions that bring the program closest
to its maximum theoretical value; this sequence is discovered through the application
of ranking frulesoover the course of many experimental runs...therefore improving the
operational efficiency using modeling and simulation will contribute significantly to
meeting the planned rate and reserve targets.

* there could be more than one solution that generates an optimal level of performance
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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

Sequencing Model Concept

optimum sequence based upon a set of objectives.
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Planning Team E
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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

2l

populate

Sequencing
Simulator

Sequencing
Model
Database of future wells £ A
(800 to 1000)

%

The sequencing model defines
the operations to be simulated:
activities, tasks, policies, rules,
uncertainties, obstacles, etc.

Rules

Workflow Project
Management

Wells by
Lateral

Midstream Plan for
Capacity

Input to the sequencing model,
establishing the fiworkflowo

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

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.

800

When the simulator is used as
an operational tool, actual well
results are fed back into the
model and new sequences are
generated.
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A basket of metrics are produced from
the sequence i capital cost, production,
...allowing the team to assess the
tradeoffs presented by the rules

Basket qf Metrics
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Well Sequencing Rules Midstream Plan Forward year

2008 2009 20D 2011
3 o

z a
10 a
20 2
Sat foravard .
Set earfest plan date; |
Assgneacnnigioa, | Imitialization Well count gosl
lateral i
‘W will ImHialize the rigs
by choosing the mighest

well count for the starting
year

For @acn acive lateral: \I——|

An active lateral Is.
‘gefined as one that has a
g woring it

Get the wel count gaal for the
fonwaErd year per the
mikdstream pian

Has goal been met?

Pick e wes an
the shared pad

Does well meet the
approval tmeline™

Pick ihe next nearest
unrejected neighbior
to the iast drilled well

Approval Date Rule

Yes

Yes

Seasonal Restriction Rule

i shared pad
Tan all the wells on the Yes
pad be drilied in
Eeqeunce?

Pad Coupling Rule
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