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provides a consistent means of analysis for
evaluating multiple petroleum systems including
exploration prospects and reservoirs, wherein
multiple evaluation tools can be used and each
of the tools has a similar "look" and "feel" so
that a user can efficiently utilize all of the tools in
the integrated environment. The evaluation tools
analyze common data sets within the integrated
envriornment so that a consistent evaluation of a
petroleum system can be performed.
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METHOD AND SYSTEM FOR ASSESSING EXPLORATION PROSPECT
RISK AND UNCERTAINTY

SCHNICALFILD

The present invention relates generally to methods and systems for assessing the risk
and uncertainty elements of explovation prospeets prior to drifling, and more
particularty, to enhancing hydrocarbon scquisition and development success rates by
accurately forecasting potential risks and uncertainty elements in an integrated

envirenment,

BACKGROUND OF THE INVENTION

Subsurface evaluations of oit and gag reservoirs are always subject to Hmts imposad
by data quality and gvailability, resources, timing and Costs. As a consequance,
decision making should jnelude consideration of the risks and uncertainties associated
with an evaluation of the prospects and/or reservoirs, Decision anabyvsis methods for
evalnating and communicating the risks in ferms of outeomes, given some defined
probability distributions, are intended to be unbiased and accarate. However,
comparisons of forecast and actual outcomes for projects typically show that wore
projects outcomes are below the median forecast (F50) values than above, indicating

that in genergl the input probability distributions used are Inaccurate and biased.

Pvalnating the potential production of hydrovarbons from an exploration prospect is
important in determining the economde viabality of an otl, gas or oil-gas field
developmsnt scheme, An exploration prospect can include one or more subsurtace
structures that may or may not be hvdrocarbon reservoirs, Several toods exists which
assist in making such risk and wncentainty evaluations and predictions of guantity and

comarercial viabitlity of hydrocarbons. These tools also assist in deciding how best'to

develop a field and how to plan for contingencies related to the uncertainties in the
knowledge of the subsurface characteristios of the field in addition to uncertamties

associated with fmplementing a particular field development schems,

.
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Software tools additionally exist for assessing the difference between actual and
predicted cutcomes for the development of the feld which allow the user to predict
volumetric output but not necessartly the ability to recover hydrocarbons, or the

commercial viahility of a specific hydrocarbon reservorr, Snch known software tools

provide a single reservorr snalysis without a broader understanding of risks eloments

£ . g

of the entire prospect such as: structural integrity, rescrvedr quality, and amplinude of
egch reservorr within a prospect, Available software tools provide methods for
separate analysis of rigk and uncertainty associated with a single reservoir risk

1

clement. In other words, the risk and uncertainty for each reservoir risk element is

analyvred separately and such methods do not account for the wterrelations and

.

dependencies between the risk elements within a petroleum system.

I reality the reservoir risk elements are interrelated and dependant on one another
and need to be evaluated as a whole, on a reservoir level and @\-‘ent‘lm_‘{l}s Ot @ prospect
fevel, 1o ensure commercial success of the hydrecarbon prospect. Ax used herein, the
term risk andfor uncertainty element{s) means the risk and uncertainty associated with
an identified subsurface characieristic of mterest, Ancther issue with the priov art
software fools 1s tha when different tools are used for risk and imcertainty evaluations
of ditferem characteristios of a partivular prospect or veservoir, each of those tools
will have differing graphical user interfaces that require the geologists or petroleum
engineers o use valuable time to learn how to use cach of the tools.

While prior art methods are capable of measwring the uncertainty of specilic risk
aspeats of a particular reservoir there are currently no known methods of evaluating
the overall risks and ancertadnties on a prospect lovel n an integrated envirenment,
There 1s 2 need for an integrated envivonment which provides a consistent graphucal
user interface for both input and output that enables a user to be able to interface with
mualtiple reservoir evaluation ook without having to use valuable time to learn
muldtiple software applications. The present invention thus provides an efficient way

of storing and acvessing information regavding the entive petroleun system, prospet

andd reservoirs. Moreover, becanse the reservoly evaluation tools of the present
ivention utilize the daia stored in the integrated environment, the data used for cach

evaluation will be consisient,
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Petroleam companies evaluate hundreds of prospects around the world at any one
time, fmproving the hydrocarbon scquisition and development success rates by
accurately forecasting potential risks and tncerfainty elements, even a small fraction,
will save pelrolewm compandes potentially billions of dollars, Continued widespread
and variable tnconsistencies between predicted reserves and field production show
there 18 8 need for methods, software tools and analyses which ean assess the
inegrated risks and confidence of each of the hvdrocarbon reservoirs and the entire

prospect. The prosent imvention i3 intended to address this peed.

SUMMARY OF THE IKVENTION

The present invention overcomes the shove-deseribed and other shortcomings of the
prinr art by addressing the need for an integrated assessmoent of the nisk and
uncertaingy of an exploration prospect. The present invention includes an integrated

envivonment wherein each risk slements of each roservor of interest 15 evaluated and

considered within the overall prospect review.

One embodiment of the present invention includes @ method for ntegrating multiple

N

anabvtical processes for evalnating risk and uncertainty elements of an exploration
prospect. The methed includes detining at least one exploration prospect in an
integrated environment, and defining at least one reservolr for a reserveir included in
the exploration prospect. The method alse includes defining parameters {or a phaality
of reservolr evaluation tools for the reservolr nthe integrated envirennsent. The
method futher inclades applving one of the reserveir evatuation toolds to a sebset of
reservolr information, and integrating the reservoir evaluation tood results and data
regarding the exploration prospect and the reservoir 1o generate a risk and uneertainly
scorvevard in the integrated envivomment. The methed includss repeating the aboves
deseribed steps for each of the plurglity of reservoir evaluation tools wherein each

reservolr evaluation tool is applisd to a related subset of reservoir information, and

each risk and uncertainty scorecard has a comparable output format,

It another embodiment, the presegt invention utilizes the roservorr evaluation tools e

with such reservoir characieristics a8 reservolr

determne the riskand wce

-
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amplinude, reservolr seal capacity or quality, ressrvolr velume and visnaheaion, and

hydrocarboun charge.

by

The present invention includes an nteprated environment wherein each of the

reservolr evaluation tools wihzes similar graphical CThus, a wser only
has 1o learn how 1o yse one evaluation tool to evaluate a petroleum sysiem as each of
the tools will have similar formats. As used herein the present invention inclades &
“reservoir evaluation tool™ that term i used to deseribe evaluation 1ools that are used
for assegssing the risk and uncertainty associated with petrolewm systems, prospects
and reservoirs. This element of the present invention greatly reduces the time a user
will have to spend leaming cach of the evaluation tools by giving the user a sinalay
Mlook” and "feel” fiw each of the reservoir evaluation tools in the integrated

oAty YR A Y S S PR NS MUt E A T T T N R RN S e T sy e e ey
sovivormmnent. In one smbodiment of the Preseil arvontion, the risk sud uneenamty

scorecard generated for each of the reserveir evaluation tools inchude stmilar

graphical outputs.

As described above, a hydrocarbon prospect or reservolr will go throngh many
evaluations through the life of a project. Petroloum companies neod 1o constantly
evaloate and measure risk and uncertaiaty of the hydrocarbon prospects and reservoirs
in their portfolios. A company's portfolic may contain hundreds of hydrovarbons
prospects and reservoirs, both potential and cwrrent, where evaluations on those
prospects and reservoirs are belng continueusly run from inttial identification and
exploration 1o the last stages of production. n one erebodituent of the present
invention, the integrated environment allows for information regarding an exploration
prospect and associated reservolr 1o be stored in the integrated sovvironmeat, The

present invention thus provides an efficient way of stoving and acvessing information

regarding the prospeet and reservetrs, Morseover, beeause the reservodr evalustion

tools of the present invention wilize the data stored in the integrated enviromment, the

Pl

data uzed for each evaluation will be consistent.

{t should also be appreciated that since the prospects ansd reservoirs in a company’s
portiolio can be stored i the integrated arvvivonment of the prosent nrvention, analysis
conld be ran at the portfolio fovel, That analysis could inchude wentifying the ngh

-4 -
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tvisk prospects, cost analysiv and assessing which prospects or reservoirs ave ready o

go forward and be developed. The integrated environment of the present invention
additionally provides a method of ensuring that each prospect or reserveis within g

mpany's portiolio goes through the same anglysis and evalnations.

It should be apprecinted that the exploration prospect characteristics can melude the

namie, location and fype of the prospeet and/or resgrvoir.

Becagse of the highly sensitive nature and commercial value of the information stored
1 within the integrated environment, one embodimeny of the present invention includes

a security feature, whersin aceess privileges nmust be granted o a

ORI R e e
¢ embadying the preser

e

it shonld also be appreciated that the softwe

stored on various electronie means such as hard drive, dises and other recordable

15 mediam
Addittonal festures and advantages of the present invention are described in, and will
be gpparent from, the following Detailed Descnption of the Invention and the Figuees.

20 BRIEF DESCRIPHION OF THE DRAWINGS
These and other olyects, features and advantages of the present invention will become
better understood with regard to the following desceription, peading claims and
accompanying drawings where:

25
FIG. 1 shows a flowchart iHustrating an overview of steps taken in a preforred
embodiment of the present vvention for determining risk and sncertainty gloments of
an exploration prospect in an integrated environment;

30 FHG. 2 shows a flowchart of the steps used in a preferred embodiment of the present

invention for determining reservoir amplitude risk and uncertainty;

iF
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mvention for determining reservoir seal capacity risk and uncertaindy;

FIG, 4 shows a flowchan of the steps used in a preferred embodiment of the prosent

invention for determining reservolr volume and visualization ris

FIG, § shows a flowchan of the steps used in a preferred embodiument of the prosent

invention for determining hydrocarbon charge risk and uncertainty: and

FIG. 6 shows a flowchart of the steps wsed in a preferred embodiment of the present

invention for generating o risk snd uncortainty card,

TIOYN

&,
e,
"o

THE INVENTION

The present invention provides a novel tool and method for integranmg differemt
evahuation processes for evaluating the rigk and uncertainty elements of exploration
prospects prior to drilling. Acvurately forccasting potential risks and uncertaity
elemenis increase hydrocarbon acquisition and development suceess rates. The
software ool of the present invention is referred to heretn as the "Advisor Workflow”
or program. The Advisor Workflow is the soeftware framework used to mtegrate the
reservolr evaloation soffware tools, which evaluate the risk and nncertainty associated
with various prospect and/or reservolr attributes. Capturing and integrating visk and
wneertainty information for each reservoir within a prospeet is important fov a fuli

understanding of the exploration prospect or petroleunt systen

The reservolr evaluation software tools may include tools for defermining the nisk and

Fa

unceriainty associated with reservoir amplitude, reservoir seal capacity or quality,

reservoir volume and visualization, andfor hyvdrocarhon chavge {referred to

(e

individually as ¥Reservoir Evaluation Tool” or colleetively as “Reservolr Evaluation

5

e

Venls™) Those shilled in the art will appreciate that there are humerous other

subsurface atfvibutes that may be used in a reservoir evaluation tool for determining
the risk and uncertainty associated with a proapect. By way of exampla, and wot
Hmitation, a rescrvolr evaluation tool may determine the risk and uncertaunty

-
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associated with the Tkelihood of deepwater reservolr presence. Additionally, 8
integrated environment of the present invention can also inclode related anadytical
tools assoctated with evaluating the prospects and/or reservoirs such as column height
caleulator, vohume estimation tood, and analog catalog for deepwater reservoirs.
As one skilled tn the art can appreciate, reservoir characteristios o ativibutes such a
amplitude, seal capacly andfor volume and visualization are quantified through the
collection and analysis of geological data, Two main types of data come from well log
and seiymic data, Seismiz data is considered in the art to be "soft” data. Seismic data
st go through maltiple highly iderpretive and anadytical steps before the data can
be used to interpret the attributes of a prospect or reservolr, Even after the data is

3

processed and imaged, an experienced grologist must st interpret the various 21D

v 437 STCTR LR TN ‘ N E TV P e Yoy RS YT 03 Py aeb e
and 313 geological models 1o ideatity potentally hydrocarbon-bearing subswrfuce
g ¥y :
ni

tormations. Well data is considorad to be "hard” data as acinal geological formations

are sampled or recorded fo provide a more realistic determination of the subsurface

ol

’J‘/

geology. However, exploratory wells are expensive and during the imtial stags:

s‘:xph‘n'ai'.ion may not be available for a particular arca, fven i well logs are avatlable

fory pmiim:&‘im’ prospect or reservolr they generally provide sparse information on an

entire prospect’s or reservoir’s geology as well logs are accurate only for the geology
i the viginity of the berehole. Petroleonm companies are constantly eviluating the

quality and the risk and uncertainty of the data for a given prospeet Of FeServolr
determine the commercial viability of explovation prospects and producing reserveirs,
The present invention provides an integrated savironment wherein reservolr

N &

evaluation tools which determine naltiple risk and wncertainty elements efficiently

analyze the same data, characteristivs and parameters of a given prospect or resarvonr.
A prospect is identified as having potential recoverable hydrocarbons. Geological snd
seophvsical data is collevted fior the subsurface chavacteristics of the potential
reservoirs within the prospect. The reservedrs comprising the prospect can be
adidressed individoally or can be addvessed collectively ona prospect fevel using the
Advisor Workflow. In either case the program user answers questions relaied

subsuriace chavacterizalion data availabdlity and guality tor cach risk aspect within

egeh Reservoir Evaluation Tool

.



WO 2008/088636 PCT/US2007/087690
The Advisor Workilow hinks and imegratcs the Reservolr BEvsluation Tools creating a
common inferface and comynon output formats, penmitting users fo learn one ool with
the ability to access and wse all of the Reservolr Evaluation Tools. Using a weighted

system, the Advisor Warkllow generates a nisk and nncertainty scorecard for

5 subsurface attributes ov characteristios using the results from a Reservow Bvaluation
Tool, and the wformation regarding the prospect and reservolr characioristics. Bach
Reserveir Bvaduation Tool can be apphicd 1o cach reservelr identified witlun a
praospect. The Advisor Workflow will provide a risk and uncertainty scorecard for
pach Reservoir Evaluation Tool applied to a reservorr within a prospect

2

Ag desertbed-above, cach Reservolr Evaluation Tool analyzes aspecifie prospect or

reservoir attribige nsing a series of guestions, A user answers those questions using a
set of answers which have been gonerated and weighted by expertenied geologisty,
petrolewm engineers, geophysicists and other apalysts. The weighted answerg are then
15 utilized to generate the risk and nncertainty scorecards. Thag, foss expenienced
personned can benetit from the experience of a company's more seasoned personnel.
This s extremely important in the petrofeum indusiry, where as mentioned; much o
the interpretation, processing and even i some cases oblatoing data is hughly
interpretive. Successtid petrolouny companies have been through many tials and
20 wibelations in finding and producing conmmmercially viable hydrocarbon veserves. The

experionces and analytical skills of the seasoned personnel are invaluable, The present
invention provides a method whereby the experiences and analytical skills ot a
company's seasened personnel can be preserved and atilized by fess experienced
sersonnel, The present invertion thas provides an analytical tool which provides a

25 consistent evaluation of g company's portfolio of prospects and reservoirs.

Petroleum companies typically recetve data in vartous formats from multiple vendors

gathering and

ard the present invention addittonadly provides a method for efficiently g
processing data to provide a covaplele analysis of the prospect for commaercial
3 viability, The Adviser Workflow resalts for eacl reservornr are available for evaluation

o

L providing an efficienmt

(L

and comparison at the reservoir Jevel and at the prospect leve
and complete anabysis of the entire prospect. The calondated scorceard 16 veed as a
Basts Tor the prospect praduction forecasts and reserves estinates and can be
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porformed before investmant in drifling and the collection of hard data, such ag well
log data. Az the prospect evalpation process matures and more information becomes
available the initial Advisor Workflow resolts can be wsed for comparative review and
upclating. This provides a mochanism to continuousiy Hng-tune the prospect
evaluation process fo accurately forecast potential risks and uncertainty elements and

increase hydrocarbon acquisition and development suceess rates.

Mow each of the above steps in one ermbodiment of the present invention will be
desortbed in grester detarl, Fig, illustrates s workflow of one embodiment of the
prosernt invention, A prospect is defined as having a potential of a plurality of
hydrocarbon recovery reservoirs. The first step in the Advisor Workflow process s to
defing an exploration prospect using geographical and geological mnformation 100 A
user enlers information in the integrated envivonment of the Advisor Workflow snch
as the prospect name, residing country, block, latitude and longitude to define the
prospect, (ther prospect information which can also be entered is expected

4=

"-’J“.»

hydrocarbon type: oil, gas, and/or mikture; the basin and geologic type, such as)
way trap, stratigraphic trap, compressional flood, sali related strocture, U/T or YT
Bt trap, snd channelfoverbank, In g proforred embodiment, the Advisor Worktlow is

a secured enviromment, permitiing the user to identifv members and aceess privileges.

The next step tHustrated in Fig. 1 13 defining the geological and geophysical data that
has been collected for the subsarface charactoristics of the polentiad reservotrs within
the prospeet 20, The reservoirs comprising the prospect can be addressed individually
or van be addressed colicotively on a prospect feved using the Advisor Workflow, The

Advisor Workflow user enters generic reservoir information for each reservoir of

interest in the prospect. Information relating to g reservolr such as the reservenr name,

status, structoural trap tvpe, trus verticeal depth (TODag), depth below madline, age,
expected hvdrocarbon type, stratigraphic trap type, and depth of water, to define and
characterize cach reservoir, Reservolr status information relates the kevel ot the
reservolr evaluation process, for example: concept, lead, prospect, discovery, dry, ot
goes o appratsal and developmend. Reservoir structural trap type, for example
Feway, salt weld, combination, fault'sslt weld, faulted 4-way or none. The T Dss 13
the messoared depth o the crest of the reservolr structurs, including water depth and

9.



WO 2008/088636 PCT/US2007/087690
depth below mudiine. Reservorw age s entered such as Pleistocene, Pliocene,

N

Micovene, Oligovene, Eocene, Triassic, andfor Permbat. Expected hydrocarbon types

welnde ail, gas, condensate andfor oif and gas mixturs. Stm‘i’.igz‘apﬁhic trap type entries
k

may include: none, truncation, lateral pinchow, laters! Facies change, channel, andfor

3 other.

Each reservoir of interest within an exploration prospect is defined as desceribed above
using avatlable geological and goophysical data and information. Additional
reservoirs can be added 1o a prospect within the Advisor WorkBow as the prospect

10 gvaluation process matures and additional reservorrs are identified.

After arveservoir i defined in the Advisor Workflow, the user determines the

subsurface charscteristics of Interest and seleats the correspounding Reservoir
Evabuation Tool for determining the visk and uncertainty associated with the

(P41

subsurface characteristic of interest. The Reservotr Evaluation Tools may mnclude
toods for determinng the risk and uncertainty associated with reserveir amplitude.
reservolr seal capacity ov quality, reservorr volume and visualization, andfor
hydrocarbon charge. The user defines the Reservoir Evaluation Tool parameters for
the selected Reservoir Evaluation Tool o be used 30 as llustrated in Fig. 1 8 should
20 be appreciated that other types of the Reservoir Evaloation Tools may be used and are

considered within the scope of the present invention.

The parameters for each Reservolr BEvaluation Tool have been designed to capture

information and assuroptions kuown by experienced geologists and geophysicists

25 influence the risk and uncertainty associated with the subsurtace characteristic of
futerest, Pavameters for a Reservolr Amphitude Bvaluation Tool may inchude
information related o the interpreter to avcownt for interpretation bias, expected
amphitude versus offset {AVON, top of overpressare TVDax depth, and seismic data

tvpe and scope. While paraweters for a Reservorr Seal Bvaloation Tool may include

3 information related to the interpreter, fanlt name, top seal anslog basin, type of fuld

contacting the seal, fanlt seal caloulation type, top scal name, faull seal analog basing

top seal Hithology and pore pressure.
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The selected Reservorr Evaluation Tool is theo appiied 1o the parameters. The user

can ener parameters for one or more Reservolr Evaduation Tools and apply sach

(S o

Reservew Bvaluation Tool to 8 ong or more reservoirs defined within the prospect.

The wser seleets and applies the Reservoir Bvalaation Tool corresponding 1o the

S
L)

entered parameters, As deseribed-above, the Reservolr Evaluation Tool provides & set

of answers (0 g series of guestions related (o cach of the process with the selected

Reserverr Evaluation Tool. The goestions for each Reservolr Evalnation Tool have

been designed to captire information and assumptions known by expertenced

geologists and geophysiciats to imfluence the visk and uneertainty associated with the

o v

subsurface characteristic of interest.

T

Inva preferred embodiment, the questions asked within cach Reservelr Evaluation

h-fi,

ool overlap, providing a mrocess cheok and ensuring data integrity it data considered
s b R & ’

=

in the integrated Advisor Workflow,

1
3
3

in the embodiment of the present invention Hhustrated i Fig. 1, the Reservoir
Fvalustion Tools ilustrated are the Reservoir Amphitude Evaluation Tool 108, the
Reservolr Seal Capacity Hvaleation Tool 204, the Reservoir Volume and
Visualization Evaluation Tool 300, and the Hydrocarbon Charge bvaluation Tooel 408,
The Reservoir Evaluation Tools will be deseribed in greater detail later nthe

specitication,

The tast step in the Advizor Workflow is to generate g risk and uncertainty scorecard
for each Reservoir Evaloation Toel applicd to a reservolr 46, The Reservoir
Evaluation Tools caleulate a score for associated risk and uncertainty statio and
dynamic characterizations, and provides o measurs of how robust or technically
consistent a proposed development schome i3 given the complexities and uncortainties
i the definttion of the schemé and of the resevvou(s). The scores allow comparison
with other development sehomes and with other projects, assist in planning additional
subsurface technical work by highlighting the kev ancertainties which are hkely o
impact the outccemes, and are valuable in determining the velative confidence of the

5%

probabilistic production extimates for the Held
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The information aualyvaed by each of the Reservolr Bvalugtion Tools is wierrelated
and dependant on the information analyzed by the other Reserverr Evaluation Tonls
within the integrated environment of the Advisor Workflow. This allows the Advisor
Workilow user ¢ evaluate the resulis 2 whele on a reservolr level and eventually on a

prospect fevell In a preferred erabodiment of the present invention, the Reservolr

Evaluation Tool alzo identilies iesues and problems with the data that the Tool has

f

used 1 s evaluation process. The Reservorr BEvaluation Tool also dey

.

ov not the data for a prospect or reservolr {s complete and where gaps, il

data are. [dentification of strengths and weaknesses of each of the components
analyzed in each of the Reservoir Evalugtion Tools is graphdenlly displayed 1o
indicate the level of "poodness™ and level of confidence assoctated with each

SOHmpronent.

it should be appreciated that avy other wfornation relevant to the conmereial

Y

viabitity and success of the prospect and reservoir(s) can be included. %kp‘ 2

)

through 40 of the workflow illustrated in Figure 1 {including the Reservoir Evaluation

Tools 100 - 400} can be repeated to score addibronal veservolrs in the same prospect

The present invention allows for the evaluation process o be continuously updated as
nevw information or data becomes available, The scorevards 40 fromy the same
Reservolr Evalustion Tool for vanous reservoirs are comparable within a prospect
and with ether reservolrs in different prospects. The scorecards generated from the

various Reservolr BEvaluation Tools withun a reservolr are integrated because the

guestions asked within cach Reservolr Evaluation Tool are comparable,

One of the problome that the preseat ivention solves is that curvent soffware tool
having differing inputs, outputs and analytical provess that provide biased and
inconsistent evaluations. The prior art tools requires g wser to indbviduadly learn how
to use each one of the diltering tools. The present mvention solvesthis problern by
wroviding an tiegrated environment wherein the data input and output have similar
formats, thas reqoiring a aser loss time (o learn how o use the Advisor Workflow
than existing prior art sottware tools, In one embodiment of the present invention, the

cutput of the Reservorr Tools include a praphival format, such as a spider graph, 1o

e

T .

s
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mndicate areas acking sufliciont data seope or guality, and the level of condidence

b-/»;

associatod with sach pomponent analyezed.

Fig, 2 ilfustrates ong embedinment of the workflow of the Reservolr Amplinsde

~

Evgluation Teel 100, The workflow mcludes guerying the user on various topics
relating to reservoir amplitude, spectfically regarding the guality and type of data, and
the analysis which went into delermumng the reservoir amphitade. Evaluation Tool
Information is Hrst entered 110 such as date, user, version and the status of the
exploratory stage oy development, The Reservolr Amplitnde Evaluation Tool 100 then
generaies a series of guestionys each with a related set of answers for the user to
choose from divected to selsnie data 120, seismic data quality 130, well log data 148,

forward modeling 130, and seismin data 1o well data calibration 160: Onos those steps

d for quatitative/quantitative seismie amplitnde

Fig. 3 illustrates one emboddiment of the worldflow of the Reserenir Seal Capacity
Evaluation Tool 200, Similar to the Reservoir Evaluation Tool 100, the workflow
inchedes querving the user on various iopics relating to reservoir seal capacity, again
regarding the quality and type of data, and the analysty which went into determining
the reservolr seal capacity. Bvaluation Teol Information is fivst entered 210, and then
the Reservolr Seal Capacity BEvaluation Tool 200 genevates 8 series of questions each
with a related set of answers for the user 1o choose directed fowards seismic data
graatity 220, rock and pressure data 230, top seal data quality 240, structural
{ramewnrk of the reservolr 256, and stratigraphy 260, Once those steps have been
comploted the scorecard for qualitative/quantitative reservoir seal capacity analysis

and risk i3 genevated 270

Fig. 4 iHustrates one smbodiment of the workflow of the Reservoir Volume and
Visuahization Bvaluation Tool 300, As deseribed sbove, the woakfow includes
guerving the user on various topics relating to the reservoir volume and visualization
regarding the guality and type of data, and the analvsis that went into determiwing the

£

reservoir and prospect volime and visaalzation, Evaluatien Tool lnformation is fiy

ertered 310, and the Reservewr Vohane and Visoahzation Bvaluation Tool 300

- 33 .
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generates @ series of s,;t_mst:is;ms each with a related set of answers for the user to

coverage and guality 340, netfgross estimate from seismic data 350, scismic indicators

of sand presence 360, and geological classificanon 370, Once those steps have been

3 srpleted the scorecard for qualitative/quantitative reservoetr volume and

visualization analysis and risk s generated 388,
Fig. 5 iflustrates one embediment of the workflow of the Hydrovarbon Charge
Evaluation Tool 400, As described above, the workflow meledes queryving the user on

1 vartous topics relating to the hydrocarbon charge regarding the quality and type of
data, and the analvsis that went into determining the hydrocarbon charge. Evaluation
Tool Information is first entered 401, and the Hydrocarbon Charge Evaluation Toal
400 vonerates a series of guestions each with a relnted set ol answers for the user to
chovse directed towards source prasence 420, source character 430, manrity and

15 peneration 440, migration and entrapment 430, goalbity alteration 460, aud

hydrevarboen volumes 470, Once these steps have been completed the scorecard for

gualitative/guantitative hydrocarbon chm‘g{: analvais and risk 18 generated 480

Fig. 6 tustrates that cach nisk and vngertainty scorecard 40 ulilizes the Delined
20 Explorvation Prospect Information 310, the Reservoir Bvaluation Tool
Qualitative/Qunantitalive Analysis and Risk Resulis 520 for a Reservolr Evaluation

Tool, and the Defined Reservolr {nformation 330,

While i the foregoing specification this nvention has been desertbed in velation fo
25 certain preferred embodiments thereof, and many details have been set forth for purpose
of iHastration, {Uwill be apparent to those skilled in the art that the invention is

susceptible o alteration and that ceriain other details deseribed herewm can vary

ferably without departing from the basic principles of the invention.

- 14 -
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WHAT IS CLAMED IS

1. A methed for integrating mubtiple analviical procosses for evaluating risk and

oncertainty slements of an exploration prospect, the method comprising:

LFi

{a) defining af least one exploration prospect in an integrated enviromment;

{b) delining at least one reservoir included in the exploration prospect o the
infeprated environment;

{¢} defirung parameters for a plorality of reservoir evahuation toods for the

ressrvolr in the integrated environment, wherein the reservoir evaluation tools

assess risk and uncertainty of reservelr characteristies;

.
)

{dy applyving one of the reservolr svaluation tools o g subset of reservorr
tuformation for a specified reservolr chavacteristic, and integrating the
reservolr evaluation tool resulis and information regarding the exploration
prospect and the reservorr 1o generate a nisk and uncortainty scorecard in the

3

fite fatigatis fed eny zmumcm and

2
pind
Cnd

Y

(¢} repeating sieps (b) to {d) for each of the plurality of yeservelr evaluation
tools wherein cach reservoir evaluation tool is applied to a related subset of
reservolr information, and each risk and uncertainty scorecard has a

comparable oatput format
3. The method of claim 1, wherein the reservoly characigristios inelude any one
of reservoir wnplitade, reservolr seal capacity or guality, reservolr volume and

visualization, and bvdrocarbon charge.

The method of claing 1, wherein each risk and uncertainty scorvcard includes a

-
D)
o
L

graphical putput.

H

Py

‘
A1
A
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The method of claim 3, wherein the graphical saaput inchedes Wdentifivation of
the level of vonfidence associated with each of the components analyzed in a
reserveir evaluation tool,

The wethod of elatm 1, wherein defining the exploration prospect includes
inputting name, location, and type of prospest.

on

The method of claitn 1, wheretn deflnimg the reservoir includes mmputting

had

name, location, depth, age, type of h}-‘drf:s&:m'i‘.»csnsg stratigraphic trap type, and

water depth of a reservoir,
The method of elain 1, wherein the integrated spvironment includes security

and accesy privifepes Tor dses,

The method of claim 1, wherein the risk and nncertainty seorecard identifies
data which is missing frovw the analysis of soy one of the reservelr evaluation

fods,

The mothod of claun 1, wherein the reservolr evaluation ool inclades » series
of questions related 1o the specified reservolr characteristivs, and sach
guestions has a set of weighted answers for a user to choose from.

A systom for evaluating the risk and uncertainty elements of a reservolr

prospect, the system comprising,

fay

{a} an integrated snvivonment wherein a user is enable to define at least ong
a:xpioraiifm praspect and @t least one reservoir charasternistic for & reservoir

wluded fvcthe exploration prospect; and

() a plurality of reservorr gvaluation tools included within the inlegrated

grevirersment, the user is enabled to defing parameters for the plurality of
reservolr evaluation tools and ot least one of the reservoir evaluation tools s

apphied for a reservolr characteristic wherein information relating 1o the
&

ok
s
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prospect and the reserveir, and the reservoirr evaluation tood resulis are used o

generste g risk and uncertainty scovecard {or the reservolr characteristic,

11, The method of claim 10, wherein the reservolr evaluation ool includes a
3 series of guestions related to the reservolr charactenistic, and vach guestion has

a set of weighted answers for @ ussr o choose fron
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