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Value of Information Analysis

Information can be valued based on its ability to change
decisions and the impact of those paths.

Value comes from altering plans to either capture upside
or to avoid downside.

There are several good papers on the method.
Two of my favorites are:

Bratvold et al 2009, SPE 110378
and
Leach et al 2007, SPE 108175




Why Use Value of Information in Appraisal?

e Appraisal, like almost every early stage activity in O&G
project development involves gathering information.

e Tremendous institutional appetite for information
e Decision focus is critical
e Focus stays on what is important

* Improved subsurface assessments
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Challenges to Value of Information

e Unfamiliar
* No established workflow
e Requires probabilistic resource assessments

e Requires clear understanding of uncertainties and their
associated probabilities.

e Dangers of Group Think and Individual Dominance




Subsurface Map of the Project
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Woo-Hoo! Success!

Now What??



Presenter
Presentation Notes
Representation of the oil field on which these appraisal assessments were made.

Channel sands within a defined fairway

Recovery would be with water injection for sweep and pressure support.

3 targets shown.  1st one we’ll look at is over here, where there is some uncertainty about the oil-water-contact.






Well #1

e Uncertainty: Oil — Water Contact

* Decisions:
* Go / No-Go
* Well Count / Location
e Facility Capacity



Presenter
Presentation Notes

OWC  one of two scenarios, 

Economic threshold

Add, subtract or move a well

Accelerate production with more capacity


Well #1 - Oil Water Contact Scenarios
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Presenter
Presentation Notes
Discovery well did not see contact

Deep associated with a  flat spot.  Shallow with a pressure gradient  (regional aquifer)

Significant amount of oil in question.




Well #1 - Oil Water Contact Scenarios
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Well #1 - VOI

e Subsurface team expectation: Information was valuable
e VOI conclusion: NO VALUE.
* Information does not change:

 the Go / No-Go decision — shallow OWC still OK

e capacity decision — value does not merit cost

e injector well location —initial placement worked in both
scenarios



Presenter
Presentation Notes
Significant quantity of oil in question, nagging uncertainty.  Reliable information from a well.

Well location – touch on this further when we look at….


Well #1 - Oil Water Contact Scenarios
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Presenter
Presentation Notes
Injector low enough on structure to sweep all the oil

Probabilistic modeling facilitated good well placement


Key Observations

1. Robust development plan carries advantage
2. Nature doesn’t change with information

3. All uncertainties should be included in the reference case

4. Signposting — carry out “what-ifs”




Subsurface Map of the Project



Presenter
Presentation Notes
Well 2: the uncertainty was around a region in what we called a Shadow zone.  Seismic attenuation. 


Well #2

e Uncertainty: Shadow zone Net-to-Gross

* Decisions:
e Go/No-Go
e Well Count / Location
e Facility Capacity



Presenter
Presentation Notes
NTG is typically near the top of the tornado, so very material.


Well #2 — “Shadow” zone

Shallow Gas causing deeper seismic

attenuation.

“shadow” zone

Seismic

Amplitude effect.
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Presenter
Presentation Notes
There was no apparent geological reason for the discontinuity below, so it seemed likely that the reservoir continued with the same character through this zone.  Still a chance that seismic was real and reflected in the reference case with some probability.


Well #2 — VOI(p)

e Subsurface team expectation: Information was valuable
e VOI conclusion with perfect information: Information was valuable
* |nformation changes:

e the Go / No-Go decision — Low NTG kills project

But the information was not perfect!




Imperfect Information

Increasing Indicator Results 2>

Indicator: Good
Project Good

Indicator: Bad
Project: Bad

Increasing Project Results 2>

True Indicator - False Indicator-
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Presenter
Presentation Notes
This quadrant chart illustrates the impact of imperfect information.  The problem with imperfect information is that sometimes you will get false indications, either false positives or false negatives.
The left side are cases where you’ve got a low case in nature, and you would generally want to avoid developing your project.  If you indicator is correct, it will tell you not to develop and everything is fine.  But if you get a false positive from your indicator, you are going to go ahead and develop a project that  loses money.

On the other side, a false indicator tells you not to develop a good project.  Your cost here is an opportunity cost.  You walked away from a project that could have added a lot of value.


Well #2 - Information Reliability

e Perfect information is the starting point

» Reliability assessment is critical, but subjective
» Good interviewing techniques are important

e Poor reliability degrades value dramatically

* |ndifference Assessment is helpful



Presenter
Presentation Notes
Explorationists know this instinctively.  Chase reliable information (COS, OWC)

Often we cannot describe the reliability of information precisely.  So often what we will end up doing is varying the reliability up an down.  We can then see the threshold level of reliability that is needed to make the information worth gathering.  The experts can then give a simple yes/no  answer on whether that level of reliability is achievable.
That is in fact what we did in this case.


Well #2 — VOI(i)

e Subsurface team expectation: Information was valuable
e VOI conclusion: NO VALUE.

* |Information does not change:

e the Go/ No-Go decision — NTG information not reliable enough



Presenter
Presentation Notes
As it turned out, we needed reliability of information in excess of 90% and that just was not even close to being achievable.  Since NTG in a reservoir tends to be very heterogeneous, determining average values is really a more of a statistical play, and you need a large sample of values to make a reliable estimate.  One or two data points is just not going to be reliable enough.


Key Observations

Robust development plan

Nature doesn’t change with information

All uncertainties should be included in the reference case
Signposting

Know your true walk-away point

R WNR



Presenter
Presentation Notes
When you are doing a VOI analysis that involves a go/no-go decision, you are dealing with very a very large investment, so the information can have a lot of value.  This value comes from changing back and forth between going ahead with the development and walking away from it.  To get the value right, it is critical that you get right the threshold criteria for going ahead with the project.  If your hurdle rate is a 13% rate of return, you do not want to be using a “conservative” 15% rate of return in your economic model to give you a bit of a cushion.  It will entirely through off the VOI analysis.


Subsurface Map of the Project



Presenter
Presentation Notes
Undrilled block, essentially an exploration-type well.

Three separate horizons


Well #3

e Uncertainty: COS risk

e Decisions:
e Well Count
e Facility Capacity




Well #3 — East Prospect

Histogram for East Prospect

Z40% -
® 30% -
o)
o
a 20% -
10% -
0 1 2

Successes



Presenter
Presentation Notes
Because there were three different horizons, each with its own chance of success, the exploration team looked at the overall COS for hitting at least one oil filled zone.  This chance was quite high, over 60%.  But because the bulk of the success scenarios involved finding only one oil-bearing sand, the mean recovery for the success case was quite low.  The economics did justify the well cost based on this analysis.
The fact was, however, that we were not getting one piece of information on COS, we were actually getting three independent indicators of success on each horizon.  If we redefined “success” as hitting two sands, the COS went down (just over 20%), but the mean recovery in a success case came up dramatically.  On a risked basis, the well was justified on an economic basis.


Well #3 - VOI

Subsurface team expectation: Information was valuable

Conventional conclusion: Information had no value.

VOI conclusion: Information HAS VALUE

Information changes:

 Well count decision — East would be included in development



Presenter
Presentation Notes
The initial conclusion, using a single combined view on COS, suggested the well added no value.
When we did a VOI including each piece of information separately, the well was justified.


Key Observations

Robust development plan

Nature doesn’t change with information

All uncertainties should be included in the reference case
Signposting

Know your true walk-away point

The sum can be greater than its parts.
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Presenter
Presentation Notes
Need not be COS information

Res character, OWC, fluid sample, velocity
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