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1. ABsrRxT

often ithasto be&dt%difa3dltiamz in-

fcmmh!onskddhecvlltior fffintZ=

St!!s are namssaq~befom amwfidd de-

velopment or an ~t=~m
ject can be initiated. Ideelly, addftimsl

infomaticm shcuzdbe gathered calzy aslmg

asitcvntrilnltesto th total

project mtpmsent vAwarxir&iua9s &?

Cmpany ’s iwednmt risk. —

How7er, it is usually very dlffimZt tv at-

tachaneatmntc valwtna ~ffic data

gatheringactltdty.mbrenz ‘1) pwsentd a

m?t?mi for evallntingtm vahx3 of inf&lll-

ation.l’hi.s~hasbaan utilizdin

connection with decision making cm: 1) a

lcmgtenn testafa vertical well i.na suball

North Seaoilfie.ld, 2)alwrth seap~

pilot pro.j6xt, 3) exten%d pm?mtim testing

of a lwrizontal wll in a msatvoir with a

thin oil rim. The um%xl, its applicatim ami

results for the three cases are described in

this pqEr. Advantages a?rl disadvantages af

ths mthod are ako Wscuss@.

2. MTRODXTIGN

Veryoften it has to I= decided if adiftioml

information shouZd be gathered hefore an

investment decfsion is taken.

In ganeral, the valua of gathsringaMMonal

information depanls on:

References - illustrations at end~pi

- -Of ~ty
- repmsentativemss oftkadditlanaz in-

fonmtim

- decfsbn flexibilihJ

O1wicwly, ifth3reisahigh~ af an-

fidemeatq totkpwsnt~-

ti.onafamstmdr, t?mreismmafkmto

spe?xillnmlfm9ycndatagathdng activiti-

es, heforaa ~fstak?m. &xrnm3r,in

theBk.7rthSaaarea thetypicalaituatiaaIS

t?mtdscisiMs amzJEL9sd cmvw!ylfalitsd ani

Uwertah kluwledgs a?? tm KwsemOirs.

!meinlpact ofzl?aezmir&Eiptim thmqh

* issue of repmaantative?m?S is Wz?g *

portant. when Smethil ~(am,a~
tal well, . . ..)isto hetriedoutintk

field, it is @urtant that rut tM heat &

mt the wrst geological cmxiitims available——
Cnlt the lfnst representative) b SalSct&i fm

the first trial if a field+ide a@icwicm

is envisioned at a laterstage.

If c&isti z@@ pZaffOZUtCXXICW@, _

of W?lls, pmxssiq c~ities etc. have

already beenlfxie, thevalwof etimal

information might be mry lintitez spsciauy

if contracts on pzatfonns a?xi topsides havs

alrea@ been signed.

The add.itlonaZinfonmt.iongatiitq ~

muld consist of forexdugUelmg-term test-

i.ngofark?orlnarakR2z.zs,enhanmdmcwery

pilot projscts, drilling ad Mating af a
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lxarisantal m?ll, etc. Id?ally, ti ti-

tionaZ information shxZdbe gathez@sslang

as it mntributes to iqmving m? total

project net present vaZW anl reduxs th3

investment risk.

Ha+RWer, it is Usuazzy Vezy difficult to

attachan ewmlnic Valw to a spsdim &ta

gathering activity. IOht Z+Z t 1j recently

presented a mthxl for evaZua@q the valm

of infbrmaticn. IMs wthcd is il.lmtrated

balm in mnmxion with amsideratims abut

lcmg-term test of a W, a pol~ pttject,

an3testixg ofalmriwntaZw11. Thermthxl

arrlitiapplicati minthetbree ctksesam

describedarkiefhntagesarridiszuivantqp?sof

m? Im?trd are ~“?d.

3.~IWOF 171EPElTlGD

T&m?tZKZl isdescri&dindetafz by IUhmnZ
{1):

“ The decision ti in Fig. 1 @S ths deci-

sion to gather informationpertinmt to a

subsqunt decision into a rational fr-

work. Information can be purchased (or

gatheredat cnst ) that, w- knmn, can be

charact6z%Zsda sgcCdorbadnsws. Goodmws

isqmnymls with a nwre favorable view CM

doing what is pmpsed; bad mws with a less

favorable view. ?3nyinformation, h-war,

whethsr gxxlorbsdnaws,my turnout tobe

wrong or unrepr::sentative. The decision three

defines the requisite frequencies &xl ex-

psctcd value outccms used in Eption (1) to

define Cme%, themxiniun aflrwntthatth?

information might be wx’th:

cmax = fa [fOREOR+ (l-fGR ) E=wl
.

+ (l-fO) [fBREBR+ (l-fBR) qwl - Eo.

. . . . (1)

It &d he masmable to sperri’up to ~.x
for infonnakifm, but m lmra: if Cma= here

negative, tlm? information mnsidered tid

have m psitive valm. ”

In other mrds, the valu? of inf’tian is

calculatti as the pmZ@iliQ weighkl out-

CmL?ifthe infiitim isgatrlan?d, mi.nW

the outccme if the infamatim is mt gatkr-

ed. l’@icaLly,the Cutcums of & aztenn-

tlve events are ~intemsofmt

present Valws.

Asthl?mmnd$sa ?scribsdhsre, &ntanua
allcwable cat of gathsring infbmaticn id a

-t of +JE Calculatim, smitbsmfmthfs

Costisr’r kimlukl intbastinratadcut-

ames: EOR, Eqw, %1,~ %, 0% 1). R=EVer,
.iJc#tain cases tbe&tagath?ring -tiVity

wfflbsan in~attxipimof tW~

activities, ad themftue i. can be dtffimlt

tadsfinet lx?a)stofth?d$ta gatherm

activi~y. This can, for exauple, be the case

in mmmtion with long-term testirg af a

#311, which Wffl be @rt of i2furthrckel-

Opwlt . In smh cases, ‘~ data gathering

activity can be im%uiad in * estimated

Outom?s, azrlthe mviqahocldthenlxs

initiated, if %=x is greater than O.

One of the difficulties in applying ths

mttrxl s, hw to establish probabilities of

the alternative events. The follcwing ex-

amples frm the North Sea area illustrate kx

this CU.ffidty can be solv&.

4. IX?MPLESOFAPPLIC?U’IGN

4.1 lb ng-tem l’eaL

It is mt knXal Whth2r th2KS Wfil h? FKJUifer

support in the camlidate StitLKe. If there

is n> aquifer Sqp@rt, CbvelOpaent of the

strmture is mndderd marginal. l!hmfom
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itisnsh?antto~ lmg-tezm testing
ofasub-seacuripletadti~. Ifthelmg-term

tasts?xM zWaqLZM@r eqlport, tba testwl.1

wfllbsp mdmcxiaslmgasse in order

tominidzeth?axmmic loss. If tfm ~-

tsmteat ~agUifersqPport, tW aiii-

tionaZm7..Zswillbedri.Usde anda highard

lwpmdwtfm Casehavehse?lr37altntd.Fig.

2s?loWs thsdeci@cm tree for this partimlar

case.

Calculationshave been perfdzmsdusing net

Pmsant Vah=s f- the Smxrmic Svazwtim

of theexmplestmXun9:

Ee =NPvffflazdfs~

E@~=NPV*hi@JCaaetiti ~er~

E~l=wvfcrlwceseldth qulfersuglpmt

%. =IuPvff rwaguifersqpga!t

fa = Pzc&M.ziq of agulfer St4pozt

f
●h = Fmh3bfziQ of high mea withEqLlifer

!t!haPmbabili@? afa@fer=4Pl=t *mt

knum, whfZethsm ismnsideredta bsequsl

-flitll ~ t?= high ad lW case with
aquifer SuppQrt (fah =50%) .Zmar mess

asmllptions cm., Versw f= can be Sstab.liski

asshcwncm Fig.3

The test wfl.1 be an intagmtsd part of the

succesdirq develo~t, m the outc vms Ea~,

al end E~nE incluie the mst al-xi inmlla of

the kxlg-tem tasting.

Hems, the criteria for initiati@J tb? lW ,

term test will be points where Cm.x >0. mm

Fig. 3 it Cd71h? S@rl th$t the b@33zYU t(?$t

SWUM be J!Zlit.iatd ff * pmbabff~ty of

aguifer Supprt fs greater than 13%.

In other mrds, even a rflativdymall m

abilityof aquifer Sqpport can justify initi-

at.icmaf a lang-term test. Case NsfxxY.es for

cunmrshlemsemdrs might IElp in quant.@-

@rt*~@@=@f==JPPort.Also#
geological expectatims of qfllifer Size ami

~flity -t * Consii=ed in this an-
text.

nlthfsw aythedecisicmmem hes been

sinpl.ifiedtoa~mofdeteminhg ‘a

-Uml @ =luiferSqport.

what areth9chames oft@micaz Smcess

of thepilot project?

wizl ZesUUsf mthegxVpeadp ilot gKv-

ject be representative for a large-scale

project?

Fig. 4s&wsthe dscisiontn?e for this situ-

ation. An exqple calculaticm .? been per-

fonmd using the follcxing a9m@ims for a

large-scale @yner project:

6 inj=ti.on -IS

1020 ton poQln?r per Well

17LWton biocide per W

lkkliti.aml inmstlmnt = 60 mill. m firl-

jection -S @d be drilled in w

Casa)

P@#ller cost i.ml . trsnsp. = 50/ltM KWkg

Biocide mst iml. tranq.h = 12/24 lWJK/lq

?mitionalp reduction=!% ofbase case

*tti f- m relevant ems.
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lb mt gmsent Valms of th? aztemative

E .
OR

Eau

3stimdta3as?

NW fm base case, i.e. watar-

flod withmt”pqpllsr

NPvassmin9t~d~
Cfpuottit hatzlssuztsam

Z7?petative (+5%~)

~~~d~
of pUot, but resulti am lxx

representative (m dlitional

~)

m~ tdnlicm famlre

of pilot, M m l~scele

-- P@- fn?p.z~

PmZMbffitxJ of tdnicaZ Suxsss

of & pilot ~ject

Probability of restits from

pilot project being representa-

tive.

Fran asurvey ofmRptvjects[2j thepmb-

abflity of technical SWcess ofapol~

pilot project can be estimated to be appmxi-

mtely 84%. Hcwevar, tha statistics wvar

only onsh3E projects. As swh a pmjact has

mt yet bsen mw.atad Offsmm Whxe wall-

Spaci.ng gensrauy is much greater, it ~

reasmable to apply a lcwsrpmMbfZity, say

50%.

nun theseestimates cm., versus fO~ can be

established as sl%wn on Fig. 5.

!th5mst af theplynsr project is estimated

to ~ &l. WK. Heme, it Cm h? seen frun

Fig. 5 that a vety high pmbabi.iity of “re-

sultsbeingrapesentatim” is rquim3, ff a

Pfbt P@ect shxdd be initiated.

#so, itcsnbasaanfmn~fi~ theta

&Jub.Zi.ngof polyn9r/Mxxd19 lrla?s ~ that

-mc~sbxddthep.ilot ~

jsct be initiated. Sindlar sensitivity aln-

lyaescan bemadafortheelmunt ofdii-

tionaZ pmbxtim f= a p2@mr IZOject, or

for S.zternative Ofl. plces.

TMs analysis nem? Culfixm m Z19jects

~~tititla~af apilot
polynerpject, mtit Ea@m&la WW

~ Qf “~wm=a of t& &M.ot”

atriofth13 polyn3r pioe{afxiarkut@ld

pmdukkm}. Hence, a deciaicmatmxt *

@Zot~jactshxddmtbe~ bafora

trm?sefacto2-s havelxenstldtal Ingmat
~%~& .

4.3 mating ofa HorfzmtaZwaZl

Fig. 6 definesa simplifieddecfsinn&we f=

long-tam tasting & a h2rizcntaXwall. W

objective is to investigate tk pxsihZe

benefits ofdeveloping athinoff zommier

alargegas cap. lW off- cmsistsof iam

separate prwvinms, * main oil pnmlme and

-~ofl~.

If it is asdded lxx to perform tk! test,

therewill be m basis for dsvaZoping the off

.pmvince. W the net present valw of this

event will be zem (-EO=0).

If the test is Mtiated, & possibilities

are cvnsi&r@. If the tiizu?ltal well is

, druled alxl aupZeLed SUxW@UZly, and test

reatits are f ‘x.xxmging (technical ===s),

a stageddevelopment will fol.lcw. ZhM.aUy,

the main Ou provime will lx developsd with

a floatfrg production platformami4 horfzm-
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tazwsl.ls (incluiingth?testwela. Ifm-

dwtimis asespxted. i.e. ff the testuel..l

* n?pmsentat.tve f= th? lm.in off ~,

tbsaeUxldq of.zgrovfme wflzbedevelo@

by2horfzaltal weUs. IfthetestweZl is

azso ~tat.ivw for W Seanaaq Ofl

pwinc4?,prcdktb wi.llbeasaQectsd,&

mt pssent Va.lw fs estimated to q for the

total -opll?nt of m oil LZovime.

If tk test W fs mt re~tat.ivt? for

theaeadaryoil~a lm caseis

CcaMemd,alxltknetlzwsent Valwi.n this

caseieesMalated to E’.

siz31uar1y, fftWtestwaUialvt rqrWxm—

tativeof timxlnoil~, alc’mae

h~. mth.i8smnario these0x@q

oflpmvince wiUmtbe&We.Zopsd Snitb

net~tvalmi sestimtedto E’.

Finally, if the test hx?.11is mt dr~ed ad

mnp.leted sWx?ssf3111y, atxuor * test re-

SUM are disappDfnting (technical failuml,

no further --twi. .zlbeiniiateded. The

net~tvalm i.n this case (E4)wiUbe

negative, ~~bm-ttiti

well.

As drillingand cmpletion of horizantel

wells are a relatively - tt@rm.@y, them

is m statistical E&da for estimatingthe

mo.Mbflities reguimd for this analysis.

Therefore, sensitivity to the various pro-

babilities is slmm on Fig. 7.

l“h?sensitivity & I@ present Valw to P, ~

(pmbabfli@ of t?Y3 test W1 being represen-

tative for the main oil ~inse) is *

for thu Valws of P=~ (pmbabiliql of *

test well being representative for the sec-

Fig. 7 illustratesclearly,that developmt

of the, semxiayoil~ hasa Mnitad

iulpact onthstotalecWllMc results (only
small cliff erences betWeen Pn~=0. 75 and

P, Z-4.50). ~, tk test well ahxZd ~i-

?D3rily be planneai to be repesantative for

thelminoil~.

Also, itisseen ftuuboth figurea thata

lower probability of technical suxess

(PT=0.50 aa Cm@amd to P,=O.75)iqdks a

=@-==-~-~@-t=*
W?llbsftgZqmsmtatiw (thestraightlIXMS

m to the left), H- * lalg-tezm test

Shalbi be initiatd.

FirnLZy, it can be mlukl ttmt the~

ffityheic#ted Jm?tpl?sentVSZU3Wiu alnust

inevitably be msitive. For exanple, if

PT=PE~=PE~=50%, ti rx?t present Vazm will be

120 Iniz.z. AUK.

5. DISKUS!XZVOF lWEMF17UZl

Resemvir related decisions will always de-

pemonestimteswhic harebaaedoh very

linlit.ed STzi Unxrtmn infonnati.m. lmrefbm,

often it has to be deci&d if gatk-ing of

furt 2.99 .infonmtian (at a certain rest} can

be .1%ldf3!Sd kg later ~t of th

pmjwt.

The estimates on which a decisionhas be to

taken Wfl dhlOSt tiW~S bS b-. & @lNt-

sdoutby CastZe( 3J, C!mplWl (4), an3Brush

et af (S), it ~ that mpZe in the oil

industry mst Jften overestimate project

performance, which results in Imry emmlli-

cally disappointing pmjscts. The method

illustrated above requires that the “sstfma-
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tar” quantifies m pmbabili* of aMerna-
tfveevt?nts.mi)atdy thiswin mtzwrRm

bfasintheastfnntes,butitwll.1 WZ

ObvloUs for~i.nuolvsd in the p-eject

wh9thir theexgEctatims +KwoPMMc =

psssinlist.f.c.

Itcanbe aqlmdthat thedscisim tmaspe-

sentad h3re are OVersf@iffcatfm. of m

real mrld. CertdnZy, in reality a large

variety of UltcUms af ths Sltenmtivs events

arepssible, arxiifallp7esible outtmm

sbuZdhe cm@&rad, tMdscfsiM tcw WMZd

h~y~-tidati of
azlnkivantn st~wallms hulzdbe

abfuat~e. ?kxmr, msb!kterbtm

LJigdecisiUzs eboutf’’dWalqMk am

taken, saa?mclf siaqllificatfal Ez23tb

msde.mafthebi~~ cmmctd

totkmt?nd fllmtratalalxwe, is *f*

-t —w-- c= == c~-’Y -- *
* sfMpMfying assm@Ms IMn?Zlsmalde.

ItwiZIOften bSapTb.Z~tOdSfiJIS ~

ffities of the sltenntive events. lkxever,

deta.izad Stuiies of @WennEnt ZqDrts, case

histories, etc. will in -J cases give a

basis for “* & lllagnilmie” pmbebffities.

Also, a qstmatic appUcatim of * mthxl

tid msuht in a statisticaldata base which

&d help in fUtUW tiyse$.

* srnm in the ply= pilotexaw.h the

methcdcan be used to illustratewhich fec-

tors are criticaZ for a project.even ff it

is not pcssible to quantify all pmbabfli-

ties. Hence, amlyses of a project usiq this

m?t?d can help in - defining objectives for

further sties.

Applicatimof the mstbd is Mmitsd to cases

Whre t?mCnltccm?of altematim events cm

bequantkadssanet~t vaZm (era

similarScannic l=asm-e). HcM3ver,in m
nscti.on withal~-tennt eat thsanxntof

flared hydmcarbcaas cculd be a crlticaZ fac-

tor. msmhcsssst hemt?nicould bem

tomnpan? theawunt of flan?dlljdmr$rti

totheexpscted addit.ianl nscovsqoflgJqm-
Carbms (the altalm of S.ztenntive anslts

~dthmb axpmssdas~tsof~

-Wmcarbm$htsdafnst ~
Vazws) .

6. WACUJSXW——
In cmcluafcn, it is felt th3t * ~

Wikibg~~l)iSasiqUe ~

which fn avery CUzentmtdf kmlcanff-

lustratecm@ex dscisfm ~- arxi~

pksise m? effect of Cxit.f.cal factccs.

AZtkngh thenet?rxi inamstcaaes iqWesa

high @p_se of simpZ.fficatim,smh siaplica-

tionshave to belIlad2allJ#ay,bef’ anplex

decision @ens Cm & mlvd. By usiq

thislllxh2d,itw i.ubeObviousfm a@Ody

involved, lxx arxi where the simplifying ss-

sunptions have been rnxk

Description of tk? nz?tkxi:

c
Max =

maximun valu?costthat muld &

imurred forfnfotmat.icmWithxrt

expsctaiVazw loss.
?30 = expectedvah.mof a mjsct a

prioi infoznation -er con-

sideration.

E=BR expected Vazw of project wlEZ!l

information is bad m that

IhmascxJtto Eemrrect.

E“ =
8W

axpectai Valw of project Wh

infonnati.on is bad XYWs, but

tutnsouttobewnmg.



1
SPE 19291 J.H. Gerhardt, H.H. Haldorsen 7 I

Ean

Eau

f BR

f6

f CR

~tiwofs=je~
infonllatim* gwd H that

txlr?la mttommrrect.

~wmofpjti~
infimmticm is good -, lxlt

tumaouttohewrmg.

frequency that information,

givant?ntltisbaanews.tums

outtobecornect.

f~ that i.nforlnatiulb

god -: (l-fG ) is th? f-

ClU91Wthat inftmlLMM is had
-.

frequency that information,

f= = ~tYoftahnkalaUcceea
of m pilot pjecc.

fan/f* , = probability of results fzwI

PiZot reject bedqqm3$anta-

tfve.

given that it b good H,

tlmE30Ut tolx9mrrect.

Ung-termlestEua@e:

?$ = NPWfffieZd feaMxlmxL

E=
● h NPVfmhigh -with quifer

E=
● 1 NW for kw caS? with qdfer

E=ma NPVffma@feraL!ppxt

fa = PmbaMllty ofaQLlffer~

f=
●h PmbabiliqJ of high Casa with

aquifer support

P@n9r Pilot Example:

EO = NW fer base case, i.e. water-

fzad Witrrmtpdym?r.

EOR =NwaeaIm@f tech@usLccess

C& pilot &xi that resLllta are

repmsentaffm ‘+5%-Mm).

EolZ ‘NPvassUn@t~&~

&f pilot, Ixlt results am mt

representative (m a&Uti.021al

~).

,, = FawE = NPv assun.ing techlical failure

of pilot, and m large-scaZe

mw P-@- in@anmted.

E4

PEl

Horizontal W?llExa@e:

Nw-ff m teat ie pazfo,nl@
(=0). .

Ivwifteat rr3auztsare~

aantat.ive forth3Jltaf21arriae-

-~ ~. —

lvwfftastm auzbl!em~

smtatiwwtbmaino.il~

Wfnoe, hztmtfcrtbslmxhry

oilpwizt3.

Awiftest nwwltsarelwt

~fcrtrm mainoil
m=f==.
NPViftest isabx#mcal fail-

PItz

PT

U-a.

-flitk?oftkteatw
being representativefor the

Zmin oil gmadlxx.

-Uftl? of the test well
being representative for the

~ Ofl ~.
Xababizitg of tachnical fau-

Ure.

lheaut?ru- awlahtithankthe~t of

Norsk H@v aml Dmsk OparatOrselskab (Damp)

for pmniesim to @bli.m this @per.
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VALUE OF INFORMATIONDICISIONTREE

t

No

mltw 11-dalmtlm ?

w

EO R expected due of a pfojea a priori infonnelion

under considemoon
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