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Big Cheese Oil’s (BCO’s) Cheddar Basin is a major
offshore exploration area.

The existing Cheddar platform and wells are at capacity for the next several
years.

Capacit:

Annual production

and

Year

tional LLC

«  Several surrounding prospects exist:

- Monterey Jack =
- Brie | f ) J‘,'?_'E,
) < \ -
- Swiss ( xB xS !
xH @®Cheddar \
- Feta e . ]| A -
- Havarti.

Illustrative map

«  Leases will expire over the next few years.
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BCO needed to develop an integrated exploration
and development strategy.

*  When todrill prospects?

C and

*  What type of infrastructure?

. How to unitize the prospects?

. The University of Texas at Austin
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Our project plan ensured periodic interaction with
the decision-makers.

Dialogue Decision Process
Recog-
Decision nizeg Agree on Agree on Make Agree on
Board Situation Frame Alternatives Decision Plan

Evaluated

Alternatives

Project Develop Plan for
Team ituati Alternatives i Implementation

‘D ‘The University of Texas at Austin
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We used the decision analysis cycle to evaluate
alternatives and reach the best decision.

‘ Dialogue Decision Process ‘

Project Assess Develop Evaluate Plan for
Team Situation Alternatives Alternatives Implementation

Initial Base Case Probabilistic . Decision
——=—>| Structure . . Appraisal ———
Situation Analysis Analysis

T Iteration |

Decision Analysis Cycle

We will use the four-step DA cycle to describe how we conducted the evaluation.
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A variety of tools assists in the decision analysis
cycle.
Initial Structure Base Case Probabili.stic Appraisal Decision
Situation Analysis Analysis
T Iteration |
Decision Spreadsheet Decision Value of
Hierarchy Model Tree Information
A B €
1
2
8
4
5
Influence Tornado Probability Decision
Diagram Diagram Distributions Quality
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=
==
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In the first phase of the cycle, we structured
alternatives and information to be analyzed.
Initial Structure Base Case Probabili.stic Appraisal Decision
Situation Analysis Analysis
T Iteration |
Decision Spreadsheet Decision Value of
Hierarchy Model Tree Information
A B €
1
2
8
4
5
Influence Tornado Probability Decision
Diagram Diagram Distributions Quality
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A project team was assembled, with busi-
ness area specialists and a decision leader.

Framing

The team had three months to complete its work.

Decision District
ﬁ Process Manager

& Analysis

Finance;
Facilities;
Transportation
Geologist

Production

Engineering
Reservoir

Engineering g
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Framing The project team gathered background
information about the situation.

*  Cheddar platform operates at 30 MBOE/day capacity and the field has
reserves of 70 MMBOE.

*  Other prospects (beyond those named earlier) are too distant from
Cheddar to be relevant for the decision.

*  Toaccess the five prospects, we would need to:
- Build new platforms
- Construct a subsea tie to Cheddar

- Do nothing

*  BCO has options to upgrade the Cheddar platform

‘The University of Texas at Austin
S‘D‘G CS-BCV5.09KP @ Texas Executive Education 11
Framing The team developed exploration and reserve
information for the prospects.
Reserves (given presence
of hydrocarbon) (MMBOE)
prospect | Lomse | Hydro. | low | Base | High
P - v (1in10) | (median) | (1in10)
Expiry carbons
Swiss 4 0.60 40 70 110
Monterey 5 0.08 30 125 250
Jack
Brie 2 0.50 15 25 45
Feta 4 0.40 10 40 60
Havarti 4 0.30 10 35 55
‘The University of Texas at Austin
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Framing A “decision hierarchy” focused the team on
which strategic decisions to study.

» Focus on Cheddar basin only Take as
« No partners for Cheddar basin .

» Subsea technology is given
feasible for Cheddar basin

Policy

« Exploration strategy for Cheddar
prospects (pace and sequence)

« Development infrastructure . .
(contingent on exploration results) this analysis

« Cheddar capacity

Strategy Focusonin

« Unitization strategy for basin .
« Detailed resource scheduling Decide
« Specificinfrastructure locations later
» Well, reservoir, and drilling technology

Tactics

SIDG CS-BCVS.00KP Texas Executive Education [
Framing The project team verified the appropriate

value measures with the decision makers.

Decision Criterion » Maximize expected net present value (NPV)

Discount Rate « 10 percent (nominal)

Risk Attitude + Risk neutral (expected value)

Other Value Issues « Enhance subsea expertise

‘D ‘The University of Texas at Austin
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Alternatives The team developed four strategies for
evaluation.
Momentum

*  Drillwhen necessary due to lease expiry; defer commitments

Co-develop with Cheddar

*  Drill slowly, timing to fill Cheddar capacity as it becomes available

Capacity

Annual production

Upgrade Cheddar Year

« Increase capacity at Cheddar in order to accelerate production

Aim for New Platform

«  Focus on finding enough reserves to justify building a new platform

xas at Austin
SID|G CS-BCV5.09 KP !as Executive Education 16
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Alternatives Each alternative is described by specific
choices for each strategic decision.

Exploration Strategy

Strategy Drilli Drilli Development Cheddar
Theme ritling rtling Infrastructure Capacity
Pace Sequence
Momentum As slow as glosest prosped None
possible to Cheddar first
(~6 years)
___________________ expiration first Platform
Moderate :
L. Avears)...
Upgrade LarBEsStIESErveEs:
...... Cheddar | il e, |} 7(Swiss&™, il Subsea
“Asfastas ™, |17 Monterey il \jie pest option

........................ ' £ ceible
" Aim fornew [ ™. (~2years) .

Jack first) will be selected
it contingent on

P 1| exploration

_______________________ T | results.

‘D ‘The University of Texas at Austin
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aternatives | The team treated the infrastructure choices
as contingent decisions (“real options”).
E);g:t;t;ztlon Exploration Development Other
(pace & seqi):ence) Results Infrastructure Uncertainties
None
Scenario A Platform
Subsea
None
Scenario B Platform
Key
. Decision
@) Uncertainty
e University of Texas at Austin
SIDIG R & T1':e)l(yas Execrlztive E\ducation 18
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. . ,
B/fselca,se Our “influence diagram” (model map) showed
nalysis . . . . .
important variables and interrelationships.
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In the second phase, we produced a model and base
case analysis of the decision.
Initial — BaseCase | _ _|Probabilistic Appraisal Decision
Situation ucture Analysis Analysis ppraisa
T Iteration|
Decision Spreadsheet Decision Value of
Hierarchy Model Tree Information
s
2
B]
7
5
Influence Tornado Probability Decision
Diagram Diagram Distributions Quality
573 e —|
o |
e — |
o |
o
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Base Case A “base case” spreadsheet model calculates
Analysis NPV given a strategy and a single value for

each variable.

Spreadsheet Model

A|B|CDE

Strategy 1 Input Section

\ 2

3
/ 4 | Calculations

Values for 5
Variables 6
7
8 Output Measure NPV

‘D iversity of Texas at Austin
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Base Case The model calculated an NPV of
Analysis $110 million for the “Co-develop with
Cheddar” alternative.

Assumptions

. Swiss and Brie—successful

*  Other prospects dry

ional LLC and

*  Subseacompletions

e All othervariables at base case

NPV—Co-develop with Cheddar
($ millions)

Revenues 320
Production Expenses -40
Income Tax -100
Investment After Tax -70
h Total 110
sID G  DECISION [EEFeRTs Tevas Fxecutive Education Il
Base Case Base case analysis* favors the Co-develop
Analysis .
with Cheddar strategy.
Net Present Value ($ millions)
0 25 50 75 100 125 150
| | | | | |
Momentum §
Co-develop with
Cheddar 110
Aim for New
Platform
* All variables set at their “base case” values. §e
sID G  DECISION [EEReRTs Tevas Fxecutive Education [
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Probabilistic

Swiss—% Res. Produced at Peak Rate
Cheddar Capacity (MBOE/day)
All Wells % Downtime
Brie Success
Fixed Cost (SMM/manifold/yr)
Brie—Reserves (MMBOE)
Well Completion Cost (SMM)

SIDIG CS-BC5.09 KP

Analysis . .
prospect with greatest uncertainty.
Co-develop with Cheddar
NPV ($ millions)
%5 %0 7F lPO 1?5 lPO 1|75
Swiss—Initial Prod. Rate (MBOE/day) 251 15
Swiss—Reserves (MMBOE) 401 I'110
Swiss Success No L

Tariff ($/bbl) 2,002 020

Operating Cost (SMM/well) 231" o7
Brie—Prod. Rate (MBOE/day) 2.5 I s

Cheddar—Reserves (MMBOE) 110 |::|

50

30%0 7 80%
271
15% T 505 Key
Not—— B High input
5 ::I 2 O Low input
15 Has B sercit
12 = 8 0 ensitive
Insensitive

Base Value = $110 million

] The University of Texas at Austin

) Texas Executive Education 26

A “tornado diagram” identified Swiss as the

Base

70

Yes
0.50

0.8

70
40%
30
10%
Yes

25
10
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PrXﬁ::OyT;ﬁC The tornado analysis led to some important

insights:

*  Further analysis indicated the best exploration strategy is to drill in order of
decreasing risked* reserves as Cheddar capacity becomes available.

*  Theupside potential of the Co-develop with Cheddar strategy is moderate
because of limited Cheddar capacity.

*  Majordrivers of the value and risk of a Co-develop strategy include:

Swiss production rates, reserves and success
Tariff levels

Operating costs

Brie—production rate

Cheddar reserves (i.e., it produces for longer than expected)

*  Tens of millions of NPV can be influenced by factors that are at least partially
under our control.

Cheddar capacity
Operating cost

*Risked reserves: Expected value of reserves, taking into account drilling success and
uncertainty in reserves.

The University of Texas at Austin
CS-BCv5.09 KP

Texas Executive Education 2/

Probabilistic With these insights plus decision board

Analysis

SIDG

input, we refocused our alternatives on
the Cheddar capacity decision.

Lead Time
Cheddar Capacity Cost  (first production) Scope
No expansion 50
50% expansion $70 3vears Expand existing processing
Y facilities
100% expansion $110 4years Add a second processing facility

and add second pipeline

The University of Texas at Austin
CS-BCv5.09 KP
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In the third phase of the cycle, we incorporated
uncertainty into the analysis of the decision.
Initial o Base Case Probabilistic | |\ | Decision
Situation Analysis Analysis PP
T Iteration |
Decision Spreadsheet Decision Value of
Hierarchy Model Tree Information
A B C
1
2
3
4
5
Influence Tornado Probability Decision
Diagram Diagram Distributions Quality
? s —
[ —
==
o
i
DG csocvaone ) B e Biention 2
Prxba:o"',s“c A “schematic” tree shows the sequence of
nalysis . . . s
decisions and uncertainties analyzed.
Cheddar
Capacity Swiss Monterey Jack Development Cheddar Operating
Expansion Reserves Reserves Infrastructure Reserves Costs
Y Depends on Swiss
0% 250 and Jack reserves
None 110 1.2
25 25
50% Platform g 10 cg 0.8
25 25
Subsea 50 0.4
100% Dry Hole

SIDG

CS-BCv5.09 KP
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Probabilistic Probabilistic analysis illustrated the risk the
Analysis .
company faced for each choice.

10% 90%
Cheddar ) > i
. Min Max
Capacity Exp. value
Expansion
None $128 MM
50% <« ® 5122MM b———
100% 4 ®$124 MM }—>
-50 0 50 100 150 200 250 300

NPV ($ millions)

The three strategies had similar expected values,
but 100% expansion show significantly more downside risk.

‘D The University of Texas at Austin
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Situation

Initial

We used appraisal tools to gain further insight.

ilisti Decision
structure Base Ca;e PrObabIlI'StIC__) el
Analysis Analysis
T Iteration|
Decision Spreadsheet Decision Value of
Hierarchy Model Tree Information
A B ©
1
2
3
4
5
Influence Tornado Probability Decision
Diagram Diagram Distributions Quality

o
DDHHH

$D G DECISION JERPRE

The University of Texas at Austin
Texas Executive Education
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Copyrigh
Texas Executiv

w
w

Recommended

Strategy

on Cheddar expansion.

Uncertainty

We analyzed the value of obtaining perfect
information on uncertainties before deciding

Value of Perfect Information

Cheddar Expansion
Decision ($ millions)

Swiss Reserves
Brie Reserves

Oil and Gas Prices
Cheddar Reserves
Platform Cost

All Uncertainties

29

S|D/G | DECISION RESEIQVIENE

EDUCATI

ENTER

Knowing what’s waiting for us at Swiss and Brie would help us
make the right capacity expansion decision at Cheddar.

‘The University of Texas at Austin
@ Texas Executive Education
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w
N
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recommended | This suggests a “hybrid” alternative that
Strategy . o o
postpones the Cheddar capacity decision.
Decide Now Hybrid Recommendation
Cheddar Cheddar
Capacity Swiss Other Swiss Capacity Other
Expansion  Exploration Variables Exploration Expansion Variables
100%
NPV* 50% NPV*
$128MM $150MM
None
Timeline Timeline
* Net present value of profit after tax
SIDG e B R i Sataton 5
Recommended Consequently, the team developed a hybrid
Strategy strategy:

*  Drill Swiss as early as possible.

e Begin immediately on early low-cost engineering on 100 percent expansion
at Cheddar.

- Beready to proceed rapidly when Swiss results are clear.

. Drill Monterey Jack, Brie, Feta, and Havarti in that order once
capacity is available.

‘D The University of Texas at Austin
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Recommended The recommendation included full contingency
Strategy plans.
Swiss Swiss Preferred Joint
Results Reserves Expansion Option Probability
Low .100% expansion 15
Success Base .100% expansion 30
High -O% expansion / new platform 15
Dry Hole .O% expansion 40
1.00
The expansion decision is a good example of a “real option,” which
provides the right but not the obligation to exercise each expansion choice.
SIDG csscusonie B T Friie fneain 91
Recommended The “hybrid” capitalize on the upside with
Strat . . .
rategy minimal exposure to the downside.
Cheddar 10% 90%
Capacity Min Max
Expansion Exp. value
None $128 MM
50% <« ® 5122MM >

100% | < © 5124 MM F—

Hybrid* <] ® 5150 MM >
-50 0 50 100 150 200 250 300
NPV ($ millions)

Hybrid: Drill Swiss first and add Cheddar capacity as necessary.
Drill the others as capacity is available. Value gain: $22 MM.

‘The University of Texas at Austin
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Expected NPV
($ millions)

Recommended We also explored whether the strategy was
Strategy sensitive to probability assessments.
Sensitivity to Probability of Monterey Jack Success
450
400 A Key -
— No expansign
3504 | 77777 50% expansfon
200 ~_100% expansion

<—— Team Assessment

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Probability of Monterey Jack Success

5] The University of Texas at Austin
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Recommended After three sessions, the decision-makers
Strate ra . .
o certified the quality of the analysis.
3 4
Meaningful, Reliable Clear Values
Information and
Trade-offs
2 Decisi 5
Creative eC|s!on Logically
Alternatives Quality Correct
Reasoning
Working
—————————— Sessions
Appropriate Commitment First
Frame to Action Segond
— = Third
5] The University of Texas at Austin
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In summary, the analysis had numerous benefits for
the project team and decision-makers.

*  Thecomplete probabilistic analysis indicated the risk and return of each
strategy.

*  Analysis of divergent opinions ended many debates.

*  The processidentified new creative options to reduce risk.
This created $22 Million added value potential.

*  Buy-in and commitment to action were obtained in working sessions with
the decision-makers.

‘D The University of Texas at Austin
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