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The NPDs view on uncertainty
and ensembles

Sophie A Haseldonckx
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NPD’s objective is to contribute to the greatest possible values for m
Norwegian society from the oil and gas activities through efficient :.D;
and responsible resource management where health, safety, the NG o E

~== 50 years ==

environment and other users of the sea are taken into consideration.

Professional adviser to the Ministry of
Petroleum and Energy.

* National responsibility for the data from
the Norwegian continental shelf.

Follow-up the petroleum activities in
cooperation with other authorities.

Driving force for realising the resource
potential through a strategic Norwegian
continental shelf perspective.
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In general, as an industry are we
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comfortable and competent using Statistics?

good at Estimating?
good at Making Decisions?
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What is a good decision?

* A good decision is defined as
* “an action we take that is logically
consistent with our objectives and
preferences,
* the alternatives we perceive and
* the information we have”

* Good outcome # good decision

* To ascertain whether a decision is
good or not, the focus should be on
the decision-making process, not on
outcomes.

* We can increase the probability of
good outcomes by improving
decision making.

DECISIONS

3§ 4 3 3 3




Good Decisions & Human Nature

* Decision making, by its nature, | Be aware of biases and strive for
incorporates uncertainty rational decision making

* Universal tendency is to understate
uncertainty

* This happens because most people

are...

* Too sure of themselves and their
judgments

* Too attached to their analysis

* Not open to considering other
information and opinions




Reporting of possible outcome ranges to the NPD 493

* APA * RNB

Low estimmics, base estimates and high cstamates

All resousce estumgtes shall be subrmutied 25 3 low (P30), base (mode and mean) and 2 hagh (P10) sstemate
Mokt o i el Pt i Al estimates shall be given with uncertainty
The low estimasc - P90

* rock volume with uncertanty range

et e T i.e., high (preferable P10), low (preferable P90)
~ The description shall indude the method for uncertainty calculation, and a n d b a S e e Sti m ate ( eX p e Cte d Va I u e ) ses

Thel - explanation for the chosen reservoir and flud parameters, as well as
very rat 2) Resource overview Rk carinaton Stew pratatity that the accore whts | Low(N) | Hawe b (%)
The base esnmate will be the prevading esumate, and shall fECivErs Faes ) Creale (han 41 ki 1 the Bm gt vabe Low(). =
recovery factor The base estumaze should be reported b . Racovwable 1e0urces and resarves n tataes lower than G s=al be mparied dosctly n (he appbeatile pafle collection. A total gwervaw of the impoded meowces cue be found
A resparce estimate with spread must be listed in the form “Table 4 1 the Resoisce DRiew - “Ressursovrsia” seraadshost Rassuice Ov
Discovery and Prospect data” for all discoverles, prospects and leads. For
The high estimate - P10 leads, Table 4 must be completed with as many details as possibie Table 3-4 Uncertainty categories
agh esumate W gher 1 5 4 = == =
;:rb':;h:t:mxe "::nljl:kﬂ:l:?l e :‘\i“‘;ﬁ:{:{:w\, ; For discoveries/shutdown fields, the calculation of recoverable resources Uncertainty Definition Explanation
e o3t i e o e should cover multiple developenent concepts and recovery methods, and category
tecon
should be lllustrated with tornado diagrams for uncestainty range. Upsides Low estimate Low estimate of petroleum The low estimate must be lower than the base estimate.
and downsides should be described v volumes that are expected to | The probability of being able to recover the indicated
be recovered from a project. estimate or more must be shown (e.g., P30).
* P D O Compared with the base estimate, the low estimate should

express potential negative changes with regards to mapping
of the reservoir, reservoir/fluid parameters and/or recovery

. . . . . rate.
U n Ce rta I nty I S m e n t I O n e d 2 3 t I m e S I n Base estimate Best estimate of petroleum The base estimate must reflect the current understanding of
(B) volumes that are expected to the scope, properties, and recovery rate of the reservoir.

t h e P D O P I O u i d e | i n e be recovered from a project. The base estimate will be calculated using a deterministic or
g stochastic method. If the base estimate was calculated using
a stochastic method, the base estimate shall be stated as

® SU bSU rfa Ce the expected value.

H High estimate High estimate of petroleum The high estimate must be higher than the base estimate.
[ J
SafEty rl S ks (H) volumes that are expected to The probability of being able to recover the indicated
be recovered from a project. estimate or more must be shown (e.g., P10).

[ J
M e a S u re m e nt SySte m S Compared with the base estimate, the high estimate should

[ i ihi express potential positive changes with regards to mapping
COStS / p rOfIta b I | Ity of the reservoir, reservoir/fluid parameters and/or recovery
rate

https://www.npd.no/regelverk/rapportering/revidert-nasjonalbudsjett/
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Are production forecasts any good? 493

 Study by Bratvold et al presented in 2019 (SPE-195914-PA) concludes that
production forecasts @ FID are both optimistic and overconfident.

* Further work done in the Decision Production Forecasting: Optimistic and
and Data Analytics Group, IER @ Overconfident—Over and Over Again

Reidar B. Bratvold and Erfdend Mohus, University of Stavanger,

U N ive ) |ty Of Sta van ge Fon D e b | as | N g and David Petutschnig and Eric Bickel, University of Texas at Austin

oil production Forecasts on the NCS
b FO re Ca StS a re h e aVi Iy b i a SEd bot h at The oil and gas industry uses production forecasts to make decisions, which can be as mundane as whether to change the choke setting

on a well, or as significant as whether to develop a field. These forecasts yicld cash flow predictions and valuc-and-decision metrics

h H f h F I D d f such as net present valuce and internal rste of retum
t e tl l I l e O t e a n a te r In this paper, probabilistic production forecasts made at the time of the development final investiment decisions (FIDs) are compared

with actual production after FIDs, to assess whether the forecasts are optimastic, overconfident, neither, o both.

N H Although biases in time-and-cost estimates in the explortion and prodoction (E&P) industry are well documented, probabilistic pro

p rOd U Ct I O n Sta rt, a C rOSS tl m e a n d duction forecasts have yet o be the focus of a comprehensive, public study. The main obstacke is that production forecasts for E&P

development projects are not publicly available, even though they have long been collected by the Norwegian Petroleam Dircctorate

fi e I d C h a ra Cte ri St i CS (NPD), a Norwegian govemment agency. The NPD's guidelines specify that at the time of FID, the operators should report the fore-
casted annual mean and PLOY0 perceatiles for the progected life of the ficld.

. ' We arranged to acoess the NPD datahase in order to statistically compare annual production forceasts given at the time of FID for
) d h 56 ficlds in the 1995 10 2017 period, with actusl annual production from the same ficlds. This work constitutes the first pablic study of
AS a n I n u St ry We ave n t gOtte n a ny the guality of probabilistic production forecasts. The main conclusions are that production forecasts that are being used at the FID for

I E&P development projects are both optimistic and overconfident. leading to poor decisions.!
better!


https://onepetro.org/REE/article-abstract/23/03/0799/451160/Production-Forecasting-Optimistic-and?redirectedFrom=fulltext

Are reserve forecasts any good? 493

Use of ensemble methods replacing deterministic reservoir modelling, thoughts
from a geologist - Fridtjof Riis, NPD — Reservoir Characterization 2021 (NPF)

* Estimates well below 50 % of the PDO estimate are most common for small
accumulations (<8 MSm3).

* Data quality and the evaluation methods are improving, but surprises still occur.
* In the case of surprises, advanced statistical methods are of little help.
* In such cases it may be better to prioritize deeper geological studies and plan for a
development which can handle very different outcomes than to push the data into an

ensemble model.
I Take care if there are major data inconsistencies or very different interpretation

possibilities.

* If the available data are representative for the subsurface, the ensemble
methods are very useful.



Ensemble methods

* Improved analysis of uncertainty
than what one / a few
deterministic models can provide.

* Embedded workflows facilitate the
updating of the model after new
data are acquired

* Good for making rapid decisions
when outcomes are within
predicted range

 BUT - the tool only as good as the
inputs and usability of the outputs

Number of occurrences “ensembles”
are mentioned on L2S
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ks
Need for agreement on “ensemble standards” 4
* Black box feeling * Need for accepted guide on
* Maths and geology  Ensemble data sharing
* Aggregated properties/profiles can be  Ensemble QC

meaningless physically

* Scenario evaluation/optimisation * The guide needs to

difficult .
* Incorporate views from operators and
» “See-to-duty” can be problematic partners
* What is shared varies from license to * NPD can facilitate
license

* Digestibility of the data
* Unable to run with own parameters
(workflow sharing)

10



Summary 493

* Itis hard to make good decisions without an
uncertainty centric approach

* Uncertainty first, not last U% FES

* Probabilistic workflows improve decisions —
if used correctly and in combination with other
tools
* Human behavioural challenges and software skills
are key
* Need an NCS guideline to enable good
conversations / transparency

Your plan

Reality

Credit: writerposts

* How do we make sure we have a decent basis to state that the base
estimate is the expected outcome and a P90/P10 is actually a P90/P10 ?

11
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Thank you for your attention!
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