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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
commercial viability of hydrocarbons. These tools alse assist in deciding how best o
develop a field and how to plan for contingeneies 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,

.



associated with inplenmenting a particular field
devel opnent schene. Software tool s additionally exist
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integrated environnent. There is a need for an
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use valuable tinme to |l e
here 1s a need for an infegrate ’mzmnmun which provides a consistent graphical

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
invention wiilize the daia stored in the integrated environment, the data used for each

evaluation will be consisient,



mul ti ple software applications. The present invention
t hus provides an efficient way of storing and
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reservolr information, and integrating the reservoir evaluation tood results and data
regarding the exploration prospect and the reservoir 1o generate a risk and uncertainty
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
determine the risk and weertainty with such reservoir characieristios as reservolr
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regardi ng the exploration prospect and the reservoir
to generate a risk and uncertainty scorecard in the
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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

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 ron at the portfolio level, That analyasis could mohude dentilying the lngh
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exploration to the | ast stages of production. In one
enbodi nent of the present invention, the integrated
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and advantages of the present invention are described
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Description of the Invention and the Figures. BRIEF
DESCRI PTI ON OF THE DRAW NGS These and ot her objects,

f eatcdr asd aner &d¥antragess ofd ARenRESSENE: pvEeRn iiveniw vl become
becone better understood with regard to the foll owi ng
dexdter Bﬂ} Jei ﬁnot}p@ﬁm%gv elogipdeligmdng description, pending claims and

accempanying drawings where:

FiG. 1 shows a flowchat iHustrating an overview of steps talen in a preforred
embodiment of the present hnvention for determining risk and uneertainty elements of

an exploration prospect in an integrated environment;

FIG. 2 shows a flowchary of the steps used in a preferred embodiment of the present

invention for determining reservoir amplitude risk and uncertainty;



acconpanyi ng drawi ngs where: FIG 1 shows a flowchart
illustrating an overview of steps taken in a preferred
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hydrocarbon charge risk and uncertalnty and FIG. 6

shows a flowchart of the steps, used in preferred
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queket xymh information for cach reservoir within a progpect 1s important tor a full

understanding of the exploration prospect or petroleunt systen

The reservolr evaluation software tools may include tools for defermining the nisk and
unceriainty associated with reservoir amplitude, reservoir seal capacity or quality,
reservolr volume and visualization, andfor hvdrocarbon charge {(referred to
individually as ¥Reservoir Evaluation Tool” or colleetively as “Reservolr Evaluation
Tools™) Those skilled in the art will appreciate that there are humerous other
subsurface atfributes that may be used in & reservolr evaluation too! for determining
the risk and uncertainty associated with a prospect. By way of example, and not
Hmitation, a reservolr evaluation tool may determine the risk and uncertainty

o 3.



reservoi r volunme and visualization, and/or hydrocarbon
charge (referred to individually as "Reservoir
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reservoirs.
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 reserveirs comprising the prospect can be

30 addressed individaally or can be addressed collectively ona prospect fevel using the
Advisor Workflow, In either case the program user answers guestions related to
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egch Reservoir Evaluation Tool
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The present invention provides an integrated
envi ronnent wherein reservoir evaluation tools which
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and complete anabysis of the entire prospect. The calondated scorceard 16 veed as a
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status, structural trap tvpe, trus vertieal depth (TODsg), depth below madling, age

expected hvdrocarbon type, stratigraphic trap type, and depth of water, to define and

characterize each reservoir, Reservolr status information relates the level of the

Lad
)

reservolr evaluation process, for example: concept, lead, prospect, discovery, dry, ot
goes o appratsal and development. Reservolr structural trap type, for example:
Jeway, salt weld, combination, faultfsalt weld, tauited d4-way or none. The T sy 1
the messoared depth o the crest of the reservolr structurs, including water depth and

9.



prospect. O her prospect information which can al so be
entered i s expected hydrocarbon type: oil, gas, and/or
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AdVi sor Werkfl ow &s the proSpeét eval Gat i 'on pro ess
mattiness amdr :zidsmdt bremalinyesarwodd sithtle subenticf kedactenstic 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
information related to the mitcrprater, fault name, top seal analog basin, type of Huid
contacting the seal, fault seal caloulation type, top seal name, faull seal analog basin,

top seal Hthology and pore pressure.



After a reservoir is defined in the Advi sor Wrkfl ow,
the user determ nes the subsurface characteristics of
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Reservoir Eva uatl on \Tool provi des a set_ of answers to
a §BY fessiaringiredey s Shkei 1 BCRATR Rk TR upCieEdy seorecard
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guestions for each Reservol Eval uati on TooI have
Evaluatinn Tools calculate a score for associated risk and uncertainty static and

dynamic characterizations, and peovides a measurs of how robust or tectuueally
consistent a proposed development schome i3 given the complexities and uncortainties
in the definttion of the scheme and of the reservoir{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 suteemes, and are valuable in determining the relative confidence of the

probabilistic production extimates for the Held



been designed to capture information and assunptions
known by experienced geol ogi sts and geophysicists to
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formats, thas reqoiring a aser loss time (o learn how o use the Advisor Workflow

than existing prioy art sottware toolds, In one embodiment of the present invention, the

cutput of the Reservorr Tools include a praphival format, such as a spider graph, 1o
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Eval uation fool also identifies issues and probl ens
wWth the data that the Tool has used in its eval uation
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process to be conti nuously updated as new i nformation
or"‘d’&i‘é SpecHrbe! GFAPHsEE) WitHe ! Slébrlé*éiaif JE AT FGHT P Lo

IR REBEL V‘Qﬁl&ing\(al LGk 000! of Qhic %‘&H?ufﬁ@\e(\\l@'ﬁ data 140,
are conparéb hin a prospect and’

r edewwol msddling did frevientnpr dspectsl! dfhealgeorecHidSnce thoss steps
epergted fromthe various. Reservoir Eval uation .Too

] < : S
Wi BREGCR FEBRF o %\’Pé‘i“ﬁ‘t‘@gﬁ%ﬁ‘%?ﬂ"bé@éﬁgé{‘t‘hé’i sinic amplitude

qugstisensdaskedymi-thin gach Reservoir Eval uation Too
are conparable. One of the problens that the present

i nvention solves is that current softmare t ool havi ng

di ;f ey L %i* iT,lgpgltu‘ &1y RM& Htﬁ%wﬁ‘ d\\@ﬁ’?‘!k s &G L R RLS Q*CEFS%, ;ti l@agm iy

prOV|de I'ase i'consi stent eval uati ORs

ar Evdleols: Toad 0 eSmdausehe Koschvdd M duaiohyi o€ afitin mOWﬁG\@ma
use eqch one of the differing.too The presen .
| NVEIEFOR ST 8Y R & BEBE é*fﬂ*‘b“y Sy %‘“h‘g‘%fh seal capacity. again

| NLeQnatad: 8OMIL QRTBAL WIRL eI (hbg  datahRRUWenaRd: determining

out put have 'sim | ar'fornats thus requiring a user
|e§$l©%W®HU@dh&aﬂmﬁhbMﬁ&@HuBéNthétﬁHMHSDF1W%FRﬁhﬁWHO<ﬂﬁiﬁmﬁ
n.existi

e 16 éﬁ“ﬁ‘erh?u anit hgabp {‘,‘é}%}t“g gy é}r‘isi“é){pﬁwf’ «iéc mm of ¥uufﬁons cach

Res@n mbmﬂ@@d & bSO 1Be gteaphiieake feramt sm\sunhuaﬁnm ita
spi der graph, toindicate areas |acking sufficient data
scwéd‘or**hu% ) preggrerkie 158vier sof! ebnfirdBngld. stuctural

asgQelated, Mt hgagh 3":’;@”}%9“9&%51@5}@] YAECBhce those steps have beo

comploted the scorecard for qualitative/quantitative reservoir seal capacity analysis

and risk i3 genevated 270

Fig. 4 tlustrates one smbodiment of the workflow of the Reservoir Volume and
Visuabization Evaluation Tool 300, As desentbed above, the workflow includes
guerving the user on various topics relating to the reservoir volume and visualization
regarding the guality and tvpe of data, and the analyvsts that went into determining the
reservoir and prospect vohinme and visaalization. Evaluation Tool Information is Hrst
ertered 310, and the Reservewr Vohane and Visoahzation Bvaluation Tool 300
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Fig. 2 illustrates one enbodi nrent of the workfl ow of
the Reservoir Anplitude Evaluation Tool 100. The

WaOWIR0$88%6 | ncl udes querying the user on vari OURBCT/URI00%087690

10

20

I ecaliang 4 @riceseieolidnsangl wibdeslagpeci dllaaakdy rm the user 10

regarding the qualrty and type of data, %nd th

an wstr STHHCRS AR ECP RS TaRTeH AR Y, TRé: r@sépwrxrm duta

anpl, it 4080 Eval tﬁaﬁﬂl Qs Tr‘?le Lnfor BRGNS dgﬁ \ %rmnm indicators

entered 110°such as dat e, user version and thé status

ofuthedexphwpaﬁﬁnymsﬁa@em@r eﬁehbwﬂeﬁi{hﬁhéwﬁesepvbmmrwuv
| )XEEva‘ya 1&? g p W\tes a.serie

of % enrrésﬁ e SR A R P el TR TR TPt Rb °

t hgasiohidiOu@hoRse kM dinkeeledot o seism ¢ data 120,

seismc data quality 130, well log data 140, forward

nodel i ng 150, and seismc data to well data

Cabb 0t AL ONCL00 o AR ENARR S ERALNAN SRS DL itk

t he®stor ecar d atrve/ uant se

anpdld:uehe - aﬂaRMSIBuﬁﬂﬂﬁtlSMUMSﬂgﬁnﬁﬁﬁhedU&%ﬁm»ﬁhguushsUmﬁxm

illustrates one enb knE f the yorkfIOM/of t*
RSBV WP GdaR A aer PyTEFEP At SR FreRinEohs Se iy it type of

t opkNeniRagerMaidl tg\éaJéﬁ@td*@ﬁ;t]—@mﬂ:@*qg}? hERECANREKE W, Bvaluation
i ncl udes querying the user on various topics reldtrng
toirése%vnrwmseém%@awadr¥9~Awbérhhregaﬂ@ﬂﬁd¢ﬁ$wi\duﬂnm ool
AUl LY AN YRS o R BIAL DS BRGNS MOLGD IR wser o
Eviadeyat diert=laolvaldekoftati-omet 826, liwamenmerreﬂurml Ghanafid and
then the Reservoir Seal Capacity Eval uation Tool 200
geepmiies 440 Jardgmend guegtneh §> b aeRN WA Rragop drbrwd
Seﬁ}fi‘?{ﬁr 193??‘:"3@\&%11&0&{ 7t byg Ug&Ee \EQ%C}HQO$! nqlelr:ﬁﬁé ‘{jthtco.;g%r A8 for
sei'sm c data qual it 50" “fock and pressure ta é,A
topmﬁemhaQamaﬁmuahuﬁyuaﬁﬁnLhmguanmrai&ﬁrmﬂemgmkﬁmﬁdﬁh@
reservoir 250, and stratigraphy 260. Once those steps
have been conpl eted the scorecard for
quaki & afis¥etasanti-hakl U8d HASBEME! feoSRak: QRRAGKE Yoo Defined
anaFyS|s and risk is generated 270. Flg. 4 illustrates
onlexidaisbon Henpegdinfoheatinor kil bwRerervpie ERelseiwol voiVol ume
a d., al al yat «39 ER& -
L«\%{ %% f}riiarlg k’? E\i (Mi tuaggxiqalg\f\ r§ Q (t?ﬁgf & \\,ss R\Qqqc&; tion
Varrhrﬂ}.t&dttﬁ@i}@ﬁml‘aﬁikaii\ml@r fntriagon e&er vor r voI urre and
visualization regarding the quality and type of data,
and the analysis that went into determ ning the

While in the foregoing specification this invention has been desertbed i velation to
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 to alteration and that corlain other details deseribed herewm can vary

consideratly without departing from the basic principles of the invention,
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reservoi r and prospect volune and visualization.
Eval uati on Tool Information is first entered 310, and

wWQ beosPgssad voi r Vol une and Vi sual i zati on Eval uap¢DESZDOTIS87690

iy

20

300genenatasyiaiigentes of questions each with a rel ated

set of answers for the user to choose directed towards
geol ogi ¢ regional data 320, well data 330, seismc
data_couenansy Andudualihl i a0Rl(Ar A58 SSULIBLAJf Mk und
sei smc data 350, seismc Indicators of sand presence

360, andngdolnggticaknis bassifiloatidopro37el, iBneethviesmprising:
steps have been conpl eted the scorecard for
qualitative/quantitative reservoir volume and

vi sual i zatib@fnapaleX 88 atdoftisk pl@pde NeLaiedr380eniicBment;
5 illustrates one enbodi nent of the workflow of the

Hydr ocar bon Charge Eval uati on Tool 400. Ls descri bed
above, IE‘H%&“@(&!‘ at P\\Q{Uvﬂghl{dﬁs) rqlllﬁ{l dqg NG MRS PHM sect i the
various'topi cs rel at i {he hydrocarbon char
regardlmgmﬁhe,quahmhynand type of data, and the

anal ysis that went into determ ning the hydrocarbon
charge. Evaluation Tool Information is first entered

401, ang, bhemwgﬁgqg@w\% ChargeyBralual hQnaﬂ_xQﬁ’Jm %Q for th
generates a series of questlons each with a rel ated

set of wmswers borutipldserirponohookecidithestador gwapag:n tools
source prsesengengzmml rce, %h@nac;erm4§)l\natur|ty

and generati on 440 Higrati 6n and entTapisit 450,

quality alteration 460 and hydr ocar bon volunes 470.

Once those steps have been conpl eted the scorecard for
qual i t ath pergimant rathevesRyar BEdRbeR *%ﬁawgel&m of gjsgrvon
and ri sy AY%MQ@H%(}aI?‘» 1880 vosEiBir Badil H%E&r QF(?%VJ; ﬁhw the
each risk uncertai nty scorecard utilizes
DeflnedexpmmnaxumnnPbmspedmabﬁﬁﬁnnmﬁnmnxéﬁm ﬁne\erunm
Reservoi r Eval uation Tool %y itati elcyant ive 1
Anal ySI gli‘ iﬁ,d“i ﬁ?& ikk ﬁe\éfu»lﬂfigu ziﬁffibft 1”5 Féggétil afmx seotecard in the
Eval uat jr@nrdeobavidndichhendef i ned Reservoir Information
530. Wile in the foregoing specification this

i nvention has been described in relation to certain
preferre Qdl | a (S M€t
been sef q]gg fh%fgﬁﬁ l§ {(Qﬁzﬁfr’f&d Qq UEE'?!%{N?\ IxallletLéWH? 9%1&1& ion
appar enteolsoviidiais e: 1«Skﬂx,kdieﬁﬁx vl hemam { it matiictihea reluted subset of
invention is susceptible to alteration and that

cor tai oK AT HEkerh Bk ‘i%\’“é‘l"ﬁ*«“é‘g‘n%\‘iﬁﬁs}j d has a

consi der by, Lhout rodgpar ting from the basic
princi pl es of the'i nventi on. WHAT |'S CLAIMED IS :

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

visgabization, and hvdrocarbon charge.

The method of claim 1, wherein cach risk and uncertainty scorgcard includes a

o

graphical output.



1. Anethod for integrating nmultiple analytica

processes for evaluating risk and uncertainty el enents
W@B00an88s3@l or ati on prospect, the method conpriBCHYS200E)87690
defi ni nghattiedst o mne‘Eanmﬁahb@ﬂmBRGSpe@hiﬁnn@niduﬁﬁhmﬁan@?
|ntegrated environnment; (b) definin | east one :
r eser vollF e PLBEIFRFEtREcEYE) BHAEN H”ﬂ?‘o‘s‘ﬁ@?ﬁ“‘i”ﬁ appfgzed in
i nt egr at.edSRVLQAMENL, (¢) defining parameters for a
plurality of reservoir evaluation tools for the
reservoir in the integrated enV|ronnent wher ei n the
reservo at-ion to00 ol thS & uncer t ai,
of§r esei‘\}‘oi“f““ﬁéﬁ éct‘éh%h“‘%’ a’?‘s B t) ?%Pfg“* ) 8“6%“1‘%1‘
reser vojnky@Maluab] 0oul@ohs! &oe ar ;Sru@&@t of reservoir
information for a specified reservoir characteristic,
and integrating the reservoir evaluation tool results
ang 1 nf 9LOBLHAN of 03K di RYLheIERLRAH.OR R, P&Q&QR:@H by
the reservoir to generate a risk and uncert
scor ecaignd, hodtshien. mbézgnm G’wdk@:m\hl} dionaents, s mﬂdv (_géx)xx trap type, and
repeatlng steps f L Q for each of the plurality

5t el UEPPSRYt ool s wherein each reservoir

LR
W resel’
eval uation tool is applied to a rel ated subset of
reservoir information, and each risk and uncertaint _
scor ecal i hathod of olrppar abhercpubputedrgedmpyir@menTinghudes seourity
met hod oﬁiclqkthzcmp “~$ﬁ the reservoir
char act €ri§tT ¢4 ' et ude ARy one of reservoir
anplitude, reservoir seal capacity or quality,
(ﬁreserv0|r vol une and V|suaI|zat|on and hydrocar bon ;
1S chir ge. Ui wetheg ok d: Whegialen dh ShErar N aEA Pigidentifies
and uncg,[ig @ ﬂthyia §ﬁ@ i )Ci?(tig the1G quFssh A, gLRPHI 1‘%@'& EECTVOlr & aluation
out put . 4. claim3 mhereln t he graphi cal
out put mnbludes i dentification of the | evel of
confi dence associated with each of the conponents
anal yzed in a reservoir evaluation tool. 5. The nethod
of g cl ai MdmebebetRiAel bhEAG hhe:sexplr ek Ahheth PHDSPRAE: a serfes
i ncludes inputting nane, |ocation, and type of ,
20 pr ospect! guestions reliited to the specified reservoir characteristics, and sach
guestions has a set of weighted answers for a user to choose from.
16 A systom for evaluating the risk and uncertainty elements of a reservolr
prospect, the system comprising,
vy
{a} an integrated snvivonment wherein a user is enable to define at least ong
sxploration prospect and at Jeast one ressrvedr charasieristie for a reservolr
meluded in the exploration prospect; and
30 () a plurality of reservorr gvaluation tools included within the inlegrated

grevirersment, the user is enabled to defing parameters for the plurality of
reservoir evaluation tools and at least one of the reservoir evaluation tools is
applied for 8 reservoir characteristic wherein information relating 1o the

I3y
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6. The method of claim 1, wherein defining the
reservoir includes inputting nane, |ocation, depth,
wW@®s/088spe of hydrocarbons, stratigraphic trapP@lps2007/087690
and matmmsaepmhubﬁt@»nesemuﬁmﬁﬁmﬂnuTh@ah@me@voﬁx@Pannnwdiv
1, wherein the qpf~9\ sg envir kel ud facterist
secur | t«y‘éh ‘atl ed8 Vi eg é'é““f*%‘ ’ "Fé‘*" ‘“"1‘1%” Rcleristic
nmet hod of claim 1, wherein the rlsk and uncertainty
scorecard identifies data which is n1SS|ng fromthe
anhl-ysi Siiometfig opplaivpf Uy Weerpladeg Goitrois gt iEtandact ipendes a
5 9. The @t\bgpm Lm‘;‘s{\e}l‘ m*]i m‘{\@}%&e&f\& P@% Lecst%iya ¥ each guestion has
eval uation tool incl udes 2 series of questions related
to the &ﬂﬁ@iﬁk@ﬁk&&&&“ﬁ@d@i&hﬁr&&hﬁb&ﬁﬁmﬂs, and each
guestions has a set of weighted answers for a user to
choose from 10. A systemfor evaluating the risk and
uncertainty elenments of a reservoir prospect, the
system conprising: (a) an integrated environnment
wherein a user is enable to define at | east one
expl oration prospect and at | east one reservoir
characteristic for a reservoir included in the
expl oration prospect; and (b) a plurality of reservoir
eval uation tools included wthin the integrated
environnent, the user is enabled to define paraneters
for the plurality of reservoir evaluation tools and at
| east one of the reservoir evaluation tools is applied
for a reservoir characteristic wherein informtion
relating to theprospect and the reservoir, and the
reservoir evaluation tool results are used to generate
a risk and uncertainty scorecard for the reservoir
characteristic. 11. The nmethod of claim10, wherein
the reservoir evaluation tool includes a series of
questions related to the reservoir characteristic, and
each question has a set of weighted answers for a user
to choose from



