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METHOD AND SYSTEM FOR ASSESSING EXPLORATION PROSPECT
RISK AND UNCERTAINTY

TECHNICAL FIELD

The present invention relates generally fo methods and systems for assessing {he risk
and uncertainty elements of exploration prospacts prioy to deiling, and more
particularty, o onbancing hvdrocarbon seguisifion gnd development stonss rates by
acciwately forecasting potential risks.and uncertainty slements in on inegrated

envirenment,

BACKOROUND OF THE INVENTION

Subsurface evaluations of o1l and gas fesbrvolrs are always subjeet to Hmits brposed

by data quality and availability, resources, iming and costs. As a consequence,

decision vuking should fnvlude consideration of the ssksand wnceriainties associated
with s evahuation of the prospects and/or reservoirs, Decivron snalysis methods for
evalnating dnd communicating the risks in terms of outtomes, piven some defined
probahitity distributions, are intended to be unbiased and accerate. However,
comparisons of forecast and actual outcomes for projects Lypically show that niore.
projects outcomes are bolow the median forecas] (P50} values than above, indiciting

that iy genersl the fnpyt probability distributions used are insccurate and biased.

Evalnating the porential production of hydrocarbons from an explevation prospent is
important in determining the econonde viability of an ofl, gas or oil-gas field
development scheme. An exploration prospest can Include vne or more subsurface
sivuctures that may of migy fot be hvdrocarbon teservoins, Several tools exists which
assist in making such risk and unceriainty evaluafions and predictions of guantity and
cormmmercidl viabiity of hydrovarbons. These wels also agsistin deciding how best
demf&i{m a field and how to plan for contingeneies related 1o the uncentainties in the
knowledge of the subsurface chavacteristics of 1he fleld i addition 1o uncertaingies

assoeiated with implementing a purticnlar {ield development schems,
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Software tools additionally exigt for assessing the differonce between actual and
predicted cutcomes for the development o the Held which allowe the user 1§ prédics
volumetric output but net necessarily the ability 1o recover hydrocarbons, or the
commercial viability of a specific hydrocarhon reservorr. Such knvwr software tools
provide g single reservolr analvsis without a broader undersianding of sisks elomens
of the enfire prospect such ass structural integrity, reservedr guality, snd amplitide of
cach reservolr within a prospect. Available software tools provide methods for
separate-analysis of vidk dnd uhcerialgy associated with g single rexervolr risk.
ciement. In other words, the visk and vncertainty. Tor each reservoir risk clement ix
anatyzed separately and such methods do not acceunt for the interrelations and

dependencies between the risk eloments withina petroleunt system.

I reality the reservdir isk elements are interrelated and dependant ou one another
and need to be evaluated as 3 whole, on a reservair level and eventually on a progpect
fevel, 1o ensure commergial saccess of the hydrovarbom praspect, As used herein, the
termy risk and/or uncertainiy element(s) means the risk and uncerainty assoctated with
an identified subgipfadce charscisristic of i:nteresi; Anether issoe with the priov agt
software tools is that when different tools are used for risk and sncertainty evaluations
of differem characteristios of R ertioular Prospect or reservorr, each of those tools

will have differing graphical user inferfaces that require the geologists or petroléum

b

erigineers to use vihuahle tme fo lbars how 0 wse each of the tools.

While prior art methods are capabie of measuring the uncertainty of specific sk
aspeots of a particular reservoir there are currently ne knowh methods of evaluating
the overal} risks and uncertainties on a prospect fevel In an integrated envirenment.
Thereis & necd foran integiated environment which provides a consistent graphical
user interface for both input and owipyl that enables a user 1o be able 1o interface with
mltiple raservolr evaluation took without Baving o use valuable dwme 1o leamn
multiple softwarg applications. The present nvention thuy provides an offieient way
of storiny and accessing infurmition regarding the entire pelrolen sysiem, prospect.
art veservoirs, Moreover, because the reservolr ovaluation tools of the present
invention 'uiiii_izmhaﬂ duia stored in the ibtegrated environmment, the date used for cach

svaiuation will be consistent,
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Petroleom companies evaluste hundreds of prospeots agound the world st any one
i, frpraving the Hydrooarbon acouisition and development suceéts rates by
azcurately forecasting potential risks and unceriainty elements, evon a small frsction,
will-aave peiroleum contpanies potentially billions of dollars. Continued widsspread
and varizhle mpongisiencies between prediclied reserves and field production showe
thire 18 8 need for muthods, sofiware toolsand analvses which can assess the
mtegrated risks and vonfidence of each of the hvdeacarbon resprvodrs aad the eatire

progpect. The present ireention i3 intended 1o address this peed.

SUMMARY OF THE INVENTION

The present invention vvercomes the abeve-deseribed and ofher shorteomings of the
prior art by sddressing the need for an integrated assossmont of the nisk and
uncertainty of an exploration prospect. The present invention jncludes an integrated
envirornment whereht cach risk elements of each reservoir of Interest s evaluated and

considered within the overall prospect review,

One.cmbediment of the present nvention includes g methed Tor bnegrating multinke
saabytical processes for evaluating risk and tneertainty slements of an exploration
prospect, The method inclodes defining at least one exploration prospect ingn
integrated envirotment, and defining af least onc reservolr for @ reservolr included in
the exploration prospect. The method also includes defin ing prrameters for g phaality
of reservair evaluation tdols for the reservoir in the Integrated environment. The
method further includes applyiog oneof the rescrvedr evaluation fools fo a subset of
reservolr information, and integrating the reservoir evaliation fool results and data
regarding the edploratitn mrospect dnd the réservolr L generate a risk and ancertainty

scorecard in the imtegrated spviroument The method ineludss repeating the above-
described steps for sach of the phirality of reservolr evalustion tols wherein cach
veservoir evaluation 1ool s apphisd 1o & rofaizd sebset of reservoir information, and

pach tisk and uncertainty scovscard has a conypatable eutput format.

I another embodiment, the present invention wilizes the reservolr evaluation twelsto
detenmine the riskoand uncetaimnty with such reservolr chardeleristics a8 reservoir

i}
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amplitude, reservolr seal capaeity or quality, roservolr volume pd visushzation, snd.

hydrocarbots charge.

The ;;m:seim- invention Indludes an inteprated dnvironment wherein each ofthe

reservolr evdluation ools withzes sioatlar graphical user Interfaces, Thus, o user only

has 1o fearn how o use one evaluation tool Wevaliste a petrolewn sysiem as sachof

the ool will have simblarformats. As used heredn the present invention includes g

“reservolr svaluation tool” that term is used w describe evahuation tools that are used
for assessing the risk and uneertainty associsted with petrolewrn systems, prospects
and reservoirs, This elerent of the present invention greatly reduces the tdme a nser

#H have to spetd lraring edeh o the evaliation wools by giving the Gser aoabndlar

ek and “feel® for sach of the reservair evaluation feols in the integrated

-

enviromment. In one eovbodiment o the present invention, the risk and tmeurtainy

scorecand generated for each of the reserveivevalustion tools include similar

graphical cutpuis,

Ag described above, a hvdrocarbon praspect of reservolr will go theough many
evalugtions through the il of a project. Petroloum compandes need to constantly

evalugie and measure risk and uncertaiuty of the hydrovarbon prospedts and réservotrs

o their portfolios. A company’s portfolio may contais hundreds of hydrovarbons

prospects and reservalrs, both potential and ctrrent, where evaluations on those
praypects and resarveirs afe being continnously rus froms inftal identification and
hxpmz ation o the last stages of production. In one embodiment of the present
Fvention, the imtegrated ervironment allows for information regarding an exploration
prospect and associated reservolr 1o be stored i the Integrated environmert. The
present invention thus provides s offident way of stor tng and gecessing information
regarding the prospect and reservoirs. Moresver, becanse the reservoir evaluation
toals of the present imvention wiilize the data stored In the ttegrated environment, the

dara used for cach evaluaion will be crmsisient,

ft shoudd also be appreciated that since the prospects and Teservolrs ina company’s
portfolis can be siored in the inteprated srivironment of the present irvention, analysis
ol b roan st the portfolio lovel That analysds could hnclude ldentifving the gh

L4



WO 2008/088636 PCT/US2007/087690

L4

14

Ly

it
b
]

%]
.
e

risk prospeats, cost analyeis and assessing which prospects or reservois are ready o

g forward and be developed. The integrated environment of the present invention
additinnally provides o wiethod of ensuring that sach prospect or reservoir within a

company's portfolio goes Wiroueh the sdme analysisand evalogtions.

it should bevappreciated that the explorgtion prospect characteristics can inclde the

riame, location and type of the prospect and/or reservolr

Becanse of the highly sensitivenature and commercial value of the information stared
within the integrated environment, one embediment of the present invention inclides

a seeunty feature, whorein access priviloges must be granted t0 & user

tshoudd also be appreciated that the sofivare embodying the present inventios can be
stored on varions slectronic means such as hard drive; dises and other recordable

madiant

Additional features and sdvantages of the preseat invention are desoribed n, and will

be apparent from, the following Detailed Deseription of the Tnvention and the Figures,

BRIEF DESCRIPHION OF THE DRAWINGS

These and other obgscts, fentures and advantages of the prosent fnvention will become
better understood with regard 1o the following description, pending claims and

actormpanying drawings where:

FIGL T showsa flowehart lustrating an overview of steps taken in a péeforred
embodiment of the present invention for determining rick and uncertainty slements of

a exploration prospeet in an imtegrated chvirdnment;

FIG 2 hhmu a fldwehart of the steps used it a preferred embodiment of the présen

invention for determining ressrvoir amplitede risk and uncertainty;

8
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FIG, 3 shows a flovchart of the steps uwai in @ preferred embodiment of the prosent

wvention for détermining reservolr seal capacity risk ahd uncertainty;

FIG, 4 shows a flowchart of the steps used 1 a preferred embodiment of the present

ivemtion for determaining resgrvolr volume and visualization risk snd uncertainty,

FIG. 5 shows a flowchart of the steps used In g preferred embodiment of the preser

inventon for dewrmining hydvocarbon charge risk and uncertainty: and

FIG. 6 shows a flowehartof the steps wied In & preferred embodiment of the presem

vention {or pensrafing o risk snd uncertainty scoreeard.

DETALLED DESCRIPTION OF Tt

The present invension provides & navel toul and method for integrating differsr
evaluation processes for evalualing the risk and wncertaindy clements:of exploration
prospects priov to drilling. Aceurately foreeasting potential riskls and uncertaioty
glements mcrease hydrocarbor aogqunsition and development suceess rges. The
sosBrvine 100] of the prosedt invention ik roferred 10 hereln 88 the "Advisor WoarkBow”
or program. The Advisor Workllow is the software Framework used o intogrite th
reservolr evaluation software tools, which evalnate the risk and uncertainty assoctated
with various prospect and/or reservenr gilributes, Captiving and iptegrating risk and
uncersinty iformation for each reservoir within a prospest 15 impostant for @ full

snderstanding of the exploration prospect or peirolewm sysien,

The reservoirevaluntion sofiware tools may include wols for delermining the risk and
unesriainty associated with reservolr amplitude, reservolr seal vapacity or quality,
reservolr volwme and visualization, andior hydrocarbon chargs {referred
wndividually as "Reservoir Evaluation Too!l” or collectively as *Reservoir Evaluation
Tenrla™). Those skitfed in the ar will appreciate that there are momerons other
substrface ativibutes that may be used I 8 reservoirevaluation toal for determining
the risk and uncértain wy asscciated with a prsipeer. By way of exampls, and not
Hnitgtion, g ressrvolr avalustion ool may determine the visk and useerlanty

VB
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associated with the Bielihood of deepwater reservolr presence, Additionally, the
integrated environment of the present invention can alsd include relmed analytical
oels assoofated with evalusting the prospects and/or reservoirs such gs column height

calonistor, vohame estimation tocl, and anslog cataloy for deepwales reservoln,

As one skifted fn the art canappreciate, rescrvelr characteristios or ativibutes such s
amphtude, seal capacily andfor volume and visvalization ave quantified through the
codlertion and analysis of seolopical date, Twe main types of data come [tom well Jog
and seismic data, Seismic data 18 considered In the w1 to be "soft” data. Réismic data

10 must go throogh maltiple highly migrpretive and analyiical steps before the data can
be used o fmerpret the &itributes of & prospect or reservolr, Even afier the ditais
provessed and imaged, an expeﬁﬁzme;i geologist must =8 Imerpret the varioons 2D
and 31¥ geologionl models 1o identify potentially hydrocsrbon-bearing subsuriice

Forraations. Well data is considerad 1o be "hard™ data a3 actonl geologion! formations

-,..,
LA

are sampled or recorded o wovide a more realistic detenmination of the snbsarface
geology. However, exploratory wells are expenstve wmd during the inftigd stagos of
gxplordtion may not be available for a parteular srea. Bven i well logs are available
for o particular prospect or reservolr they peserally provide-spabse information on an
entive prospect’s or reservoir's goology as well logs sre acevrate only for the zeoloy
20 dn the vicinity of the boreliole. Petroleum ¢ompaniel ate constantly evelumting the
quality and the risk and uncertainty of the dats for a given prospect or reservelr
determine the commureddl visbility of exploration prospeets and producing resvrvairs,
The present invention provides an integrated eavironment whereln reservoir

eviluation thols which determine rudtiple risk and wncertainty clements efficiently

£
[

analyze the ssme data, charaeteristivs and parameters of a given prospect ov reservolr.

A prospeetis identified as having potential recoverable hydrocarbons. Geologioat agd
veophysical data is collevted for the subsusface characteristics of the potential
reservoirs within the prospect, The reservoirs comprising the prosipect can be

30 addressed individnally orcan be addressed collestively ona prospect level using the
Advisor Workflow, o either case the program user arswers guestions related @
subsurface characterization dats avallabitity and guality foreach risk agpeet withw

each Regervelr Bvaluation Took
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The Advisoe Workfow links and integrates the Reservolr Bvaluation Tools creating a
cormmen inferface and common owiput formats, permitting userd fo learn one tool with
the ability to accoss and vse &l of the Reservoir Evalustion Tools. Using a-welghted

svstems, the Advisor Workflow penerates & nisk and nnoentainty seorecard for

subsurfase attributes or charscioristios using the roselis from g Reservolr Bvaluation

Tool, and the information regarding the progpect and reservoir characieristios, Bach

teservair Eviluation Tool cdn be spphicd to ach resorvoil ideptified within ¢

prospect. The Advisor WorkBow will provide.a sisk and unceriainty scorecard for

gach Reservolr Bvalustion Tool applied to a reservorr within a prospect,

As deseribed-above, gach Reservolr Evaluabion Tool anslyzes u speciiic prospector

reservoir attrituie using s sevies of guestions. A user answars those questions using a

setof answors wistch have been gonerated and weighted by experienved penlogists,

potrelewm englneers, gooplivsicists and other analysts. The welphted answers are then

utifized o generate the risk and uncertamly scorecards. Thas, fess expertenced

personued can benefil from the experience of & compamy’s more seasoned persennel.
This s exsremely tmportant in the petroleum industry, wheére as mentioned; neh of

the interpretation, processing and even in some gades obiaining datais highly
interpretive, Successtul petroleum condpanies have been through many winls und
wibalations in finding ;m"d producing commerciafly viable hvdrocarbon resérves. The
experiences and analytical skills of the scasoned persomiel are hvaluable, The presem
havention provides a method whereby the experieices and anahvtical skills of n
company's seasoned personnel can be preserved and wiilized by less experienced.
persennel. The present evention thas provides an analytical wol which provides a

consistent evaluation of u company's portiolio of prospects and reservoins,

Petroleum companies typheally recebvesdata fn various formats from niultiple vendors
s the present invertion additionally provides & method for efficiently yathering aud
processing data to provide a coraplele analvsis of the prospect for commereial
vighifity, The Adviser Workflow resaits for each reservolr ure available for evalugtion

and comparison at ihe resgrvodr loved dnd ol the progpect level, providing an efficient

and complete analysis of the suting prospect. The calealated scorcenyd is vsed 8s a
basts Tor the prospect praduction foredasty and rosenves estimates gond dun by

Sf-
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porformed before investmpent in diitling and the vollection of hard data, such as well
i data. Ay the prospect svaluation prodess matires and mors Information becomes
rvailable thomitial Adviser Workflow resuits ¢an be used for comparative review and
updating. This provides & mechanism fo continuoasly fine-fune the prospect
evaiiation process (o acctpately forecast potential risks and uncertainty eiem snts

increase hydrogarbon soquisition and development sucoess rales.

Mow each of the sbove steps in one embodins of the present invention will be
described in greater detail, Tig, 1-ilhustrates o workflow of Oe embodiment of the
prosent invention. A prospeet is-defined as having s potenital of a plarglity of
hydrocarbon recovery reservoirs. The first step i the Adviser Workflew provess is (o
defing an exploration prospeet using geographical and geological information 10, A
user enters information in the integrated environment of the Advisor Workflow such

an the prospecdd name, vesiding sountey, block, Iatitude and longitnde 1o define the

prospect, Other prospet infammﬁo—n which can also be emered v expected

hydrocarbon tvoe oil, gas, amz?*’m mixture: the basis and seologic we, such as 4
way trap, sttatigraphic trap, compressionat flood, salf selated stracture, /T or DT
il tragn, and chaymeloverbank. In & prifecred embodiment, the Adviser Workflow is

2 secured enviroomem, wpum zmzn the wser to ldensify members and access privileges

The next step itustrated in Fig. | s delining the geological and geophysival duta that
has been collected for the subsurface chavavteristios of the motentia! reservoirs withiin
the prospect 20, Vhe reserveirs comprising the prospect can be addvessed individually
or tan be addressed collsetively on a prospect level using the Advisor Workflow, The
Advisor Workflow user enters generic roservoly information for each reservoir of
interpst in the prospect. Information relating to a roservolr such as the reservoir nams,
stabus, structoral trap tvpe, oue vertical depth (TEDex), depih below mudling, age,
expected hydrocarbon type, stratgraphic trap type, and depih of water, to define and
characterize each reservodl, Resérivaly status information relates the fevel of the
reservalr evaluation pricess, for example: concepl, lead, prospect. discovery, diy, or
goes 10 appratsal and developmeni. Reservolr structural wap tepe, for exanple:
F-way, sall weld, combination, fault/salt weld, faulted 4-way ornone. The THDss 5
he metesored depth i the crest 0F the reservolr §tructure, including water depth and

“G .
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depth below mugdline. Reservolr age Is emtored soeh as Pleimocene, Phiocens

Misrene, CHigovene, Focene, Triadsic, andior Pemnlad. Expoied hyifrocarbon types
nelode oil, gas, condonsate andior oif and gas mixiure. Stratigraphic traptype eniries
may include: pone, truncatien, latersl pinchon, lateral facies change, channel, andior

other.

Each reservolr of tvtorest wihibin an o \p omimﬁ prospect 18 defined as deseribed above

using available geologieal and geophysical data and information. Additional

reservois can be added o a prospect within the Advisor WorkBow as the prospent

evaluntion process matures and additonal reservoirs are identified.

Afier aresorvoir v defined i the Advisor Werkflow, the user determines the
subsurface charscterisiios of interest and selocts the corresponding Reservoir
Fealuation Too! for determining the risk and uncertainty associated with the
subsurface characterteic of interest. The Reservolr Bvaluation Tools may include
tools for determining the sk and wncertainty-associated with reservoir amplitude,
yeservolr seal capacity ot quality, reservolr * valume and visualtzation, andior '
hydrocarben charge. The user defines the Reservoir Evalustion Tool parameters for
the selected Reservoir Bvaluation Tool to be-used 38 a8 iBusteated in Fig. 1 it should
b appreciated that other types of the Reservolr Evaluation Tools may be nged and aré

cotisidersd within the seope of the present vention,

The parameters for each Reservoir Evaleation Tool have besn designed {;:.spiuré
information and assumptions known by experienced geoloaists snd geophysicists o
influenee the risk and uncertainty associated with the subsurface characteristivof
ntebest. Parheters Tor a Reservolr Amplitude BEvaluation Tool niay inchude
information related to the intexprater to aecount for inferpretation biay, expected
ampiitude versus offyer {AVOL 1op of overpressare TV Dag depth, and seisnie data
tvpe and seope: While parssneters fora Reservoir Seal Evaluation Tool may inciude
information retuted to the verprater, fauli name, top seal analog basin, type of fluld
epntacting the seal, fault seal calowdation type, top seal name, Faurlt seal analog basin,

o seal litholoey and pove pressurs.
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The selecied Reservolr Bvaluation Tool Is then applied o the paramerers. The user
caneinier pardmeters or ong or more Reservolr Evaluation Toels and apply vach
Reserveir Evaluation Tao! i a one or mewe reservoirs defined within the prospect

The user selocts and appties the Reservalr Evaloation Tool corresponding 1o the

eniered parameters. As destribed-above, the Reservolr Evalumiion Tool provides aget

of answiers (o a series of questions related to vach of the process with the selected

Reservoir Bvalyation Toel. The guestons Tor each Reservolr Evalostion Too! have

been designed w capture information and assumptions Known By experienced

gettomsts and geophysivisty 10 nfhienve the risk and anceriaingy sssodiated with the

subsurface charactoristic of interest.

Tna preferced embodiment, the geestions asked withiu cach Reservodr Evalustion

Yool overlap, providing » pocess check and ensuring data Intepsity n dute pomsidered
i3 a2 = & !

i thedneeraied Ashviser Workflow,

in the embediment of the present invention Hustrated in Fig, 1, the Reservoiy
Fyahuion Toolsillustrated are the Reservoir Armplitude Evabuation Tool 100, the
Reservair Seal Capacity Bvaleation Tool 200, the Resérvoir Volume apd
Visualization Evaluation Tool 360, and the Hydrocarbon Charge Bvaluation Toel 400,
The Reservoir Bvaluation Tools will be destribed in greater detail later inthe.

speaification;

The fust step in the Advisor Workflow is o penerate avisk and uncertainty scorecard
for each Reservair Evaluation Tool applied (o a veservoir 48, The Reservoir
Evaluation Teols cadoulate a score for assoginted risk and uncertainty stitic and
dynamic characterizations, and provides o treasurs of how robust ortechnieally
cousistent s proposed developmuent scheme s given the complexities and uncertidnties
iy the definition of the scheme snd of the reservoir{s). The seores allow comparison
with other development schemes and with other projects, asdist in planning additional

sabsurface technica! work by highlighting the kev uncertainties which are likely to

Hinpattthe cufcomes, and are viluable v determdning the relative confidenes of the

probabilistic production extimates forthe fleld,

SIS
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The information snalveed by each of the Resérvoir Bvaluation Tools is interrelatest
and dependent on the Information analyzed by the other Resgrvolr Evaluation Toods
within the ntegrated covironment of the Advisor Woskflow. This sllows the Advisor
Workflew wser to evaluate the resulis a whele én & reservolr fevel and eventually on a
mwospeet level In a preferred ershodiment of the present inventinn, the Regservolr

Pygluatinn Tool dlso identliey lesues and problems with thie data that the Tool hay

used in s ovaluation process. The Reservoir Rvatuation Tool alse identifies whether
of povthe data for & prospect of roservolr is complote snd where gaps, H any, i the
data are. [demtification of strengths and weaknesses of ench of the compenents.
anatvzed in cach of the Reservoir Fvaluation Tools Is graphically displayet 1o
indicate the Jevel of "goodness™ and Ievel of confidence associated with each

somponent,

bt should be appreciated thar any-other infornution relevant to the commereial
viabitity and sueuss of the prospect and reservoir(s) can be included. Steps 30
through 40 of the workHow iHustrated in Flaore | (nchuling the Reservolr Bvaluation

Fools 104 - 400) can be repented 1o score additional reservoirs in the Same prospedt.

The present invention aliows for the evaluation provess to be continyousty ipdated a5
rew information ov data becomes available, The scovesards 40 framy the same
Reservoir Evaluation Toel lor vartous reservoirs are comparable within @ prospect
and with other reservoirs in different prospects. The scorccards genenmied from the
varivus Reservolr Evahiation Tools within a reservolr are intégrated because the

yuestions asked within eacly Reservoelr Evaluation Tool we compargbls,

Oine of the probleme that the present Invention solves is that current softveare tonl
baving differing inputs, cutputs-and analytical process that previde biased and
metmsistent evaluations. The prios it tools repares vger 1o indivihaadly learn how
to use.each one of the differing tools. The present invention solves this prablem by
providing an ietegrated environment wherein the data input and outprit have similar
formats, thes vequiving auser Jess time (o loarmn how o use the Advisor Workflow

0

thar existing prior art sothware teols, In one embodiment of the present invention, the
cuiput of the Reserverr Topks Inciude m“s*zmhi* 1 formal, sech as a spider graph, 1o

12
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indicmte areas lneking sufficient data seope.or guality, and the fevel of contidence

associsted with sach component analvzed,

i-}';
1

Evaluation Tool 100, The worldfow mclndes guerying the user on various tomcs

. 2 Hllostrates ane embodiment of the workllow of the Reservoly Amplifiede
refaiing 1o reservoir amiphitude, specifically regarding the guslity and type of dals; énd
the analysis which weirt into deiermining the reservoir amplitade. Bvahuation Toal
Information is firet gmered 110 such as date, vser, version and the status of the
expioratory stage or developmient. The Resarvolr Amplitude Bvaluation Tool 100 then
genersies a series of questions each with a related set of unswers for the user to.
Ehoose Hom divected o seisnde dita 120, seisimic datp gualingy 130, well log data 144,
forward modeling 130, and seismic dats to well data calibration 160, Onoe those steps
E;ax-’& heen sompleted the scorceard fov qualitatve/quantilative selsmic amplitude

arabysis and risk is generated 170

Fig. 3
i

inchudes guetying the user on various topics relaling to reservoir seal capacity, again

Hiustrates one embodiment of the workflow of the Reservaie Seal Capacity

“alugdion Toeol 200 Simiilari the Resefvolr Bvaluation Tool 164, the workilow

reparding the gualkty and type of data, and the analysis which went into detetmining
the reservolr seal capacity: Bvaluation Too Informatiog is first eutered 210, and then
fhe Reservoir Seal Capacity Bvaluation Toei 200 generatesa series of questions cach
with g relsted sev of answers For the user e choose directed towards setsmic data
guatity 220, vook and pressure data 239, top seal data quality 240, structural
framesirk of the reservolr 250, and stratigraphy 260, Once those deps have bogn
completed the scorecard for qualiative/guartiative reservolr seal capacity analysis

anhd risk i3 penerated 374

Fig. ¢ Hlustrates one embestiment of the workflow of the Resdreolr Volume and
Visualization Bvaluation Tool 300, As desertbed above, the workfiow tncludes
querving the nser on Variohs wp}\,\ relating to the reservalr volome and visusdizalion
regarding the guality and vpe of data, and the analvsis that went into determiningthe
rusdrvoir and prospect volure dad visaalization. Bvaluatton Tool information is fist
entered 310, and the Reservedr Vohwae wad Vissalivation Feshaation Tool 300
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generates a series of goestions each withare bated set of answery for the user 1o

choose directed towards peologic regionil datg 320, well data 330, seibmic data
coverage and goglity 3440, m:tfgm;s;a sstunate from selamic data 350, seismic indicators

of saud presence 360, and geological classification 370, Once thosé steps have been

t

5 eoropleted the scorenaxd for qualitative/guantitative reservedr volume and

visualization analvsis and visk is generated 388

Fig. 5 ilustrates one embodiment-of the workflow of the Hydrecarhon Charge
Evalustion Tool #04. As deseribed above, e workflow melodes querving the user on
10 various topics relating to the hydrocarbou charpe regarding the quality and type of
dita, and thicsnalvid thig went inlo determining the hyvdrocarbon chiwrge. Bvaluition
Tool hnformation s first entered 407, and the Hydrocarbon Charge Bvaluation Tool
400 penerates o series of questions each with 2 relaited st of aniwers for the user to
choose divected towards source presence 420, sonwee character 430, maturity and

peneration 440, m i‘gmiiﬁn and srirapment 450, quatity alferation 460, and

.
LA

Bvdrocarbon volumes 470, Once thoss steps have been completed the seorecard for

cuashitativer/guantitative hydrocarbon charge analvsiy and risk is penerated 484,

Fig. § Ulustrates thi cach risk and sneertainy scorceard 40 wiflizes the Defined
z Exploration Frospect Information 510, the Reservolr Braluation Todl
Qualitative/Quamitative Analysiy and Risk Resulis 520 for a Reservoir Bvaluation

Tool, and the Defined Reservolr nformation 3340,

While bn the forbgoing specification this nvention has beep desertbed mvelation o

e

38 cortain preforred embodintents thereof, and many details have been set forth for purpose
of Hustation, 1wl be apparent to those shalled n the. art that the ivention'ts
uscoptible o alteration and that corlain other details dexeribed hereln can vary

considerably withoat depanting from the basic piinciples of the fnvention..



CLAIMS:

1. A computer implemented method for evaluating risk and uncertainty elements of
an exploration prospect within an integrated environment comprising multiple reservoir
evaluation tools, the method comprising:

(a) storing geological and geophysical information related to an exploration
prospect and associated reservoirs in an integrated environment, wherein the integrated
environment includes a graphical user interface and multiple reservoir evaluation tools;

(b}  defining at least one exploration prospect in the integrated environment;

(c) defining at least one associated reservoir in the exploration prospect in the
integrated environment; _

(d) defining parameters for a plurality of reservoir evaluation tools for the
reservoir in the integrated environment, wherein the reservoir evaluation tools assess risk
and uncertainty of reservoir characteristics;

(e) applying one of the reservoir evaluation tools to a subset of the geological and
geophysical information for a specified reservoir characteristic,

(H integrating the reservoir evaluation tool results and the defined
information regarding the exploration prospect and the reservoir to generate a risk and
uncertainty scorecard in the integrated environment; and

(g) repeating (c) to {f) for each of the plurality of reservoir evaluation tools
wherein each reservoir evaluation tools is applied to a related subset of the geological and
geophysical information, and each risk and uncertainty scorecard has a comparable
output format, wherein the risk and uncertainty scorecard is used to forecast potential

risks and uncertainty elements associated with the exploration prospect.
2. The method of claim I, wherein the reservoir characteristics include any one of
reservoir amplitude, reservoir seal capacity or quality, reservoir volume and visualization,

and hydrocarbon charge.

3. The method of claim 1, wherein each risk and uncertainty scorecard includes a

graphical output.
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4. The method of claim 3, wherein the graphical output includes identification of the
level of confidence associated with each of the characteristics analyzed in the reservoir

evaluation tool.

3. The method of claim 1, wherein the defining the exploration prospect includes

inputting name, location, and type of prospect.

6. The method of claim 1, wherein defining the reservoir includes inputting name,
location, depth, age, type of hydrocarbons, stratigraphic trap type, and water depth of a

IeServolr.

7. The method of claim 1, wherein the integrated environment includes security and

access privileges for users.

8. The method of claim 1, wherein the risk and uncertainty scorecard identifies data

which is nussing from the analysis of any one of the reservoir evaluation tools.

9. The method of claim 1, wherein the reservoir evaluation tool includes a series of
questions related to the specified reservoir characteristics, and each questions has a set of

weighted answers for a user to choose from.

10. A computer implemented system for evaluating the risk and uncertainty elements
of an exploration prospect within an integrated environment, the system comprising:

an integrated environment comprising multiple reservoir evaluation tools and a
graphical user interface wherein a user is enabled to perform a method comprising:

storing geological and geophysical information related to an exploration prospect
and associated reservoirs;

defining at least one exploration prospect and at lest one associated reservoir in
the exploration prospect;

defining parameters for the plurality of reservoir evaluation tools,
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wherein the reservoir evaluation tools assess risk and uncertainty of reservoir
characteristics;

applying one of the reservoir evaluation tools to a subset of the geological and
geophysical information for a specified reservoir characteristic;

and |

generating a risk and uncertainty scorecard for the specified reservoir
characteristic utilizing the reservoir evaluation tool results and the defined information
relating to the

exploration prospect and the reservoir, to determine potential risks and

uncertainty associated with the exploration prospect.
1. The system of claim 10, wherein the reservoir evaluation tool includes a series of

questions related to the specified reservoir characteristic, and each question has a set of

weighted answers for a user to choose from.
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