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potentiallY seaJiag barriers Or mult.. Rttdence &om ..d1 draittage limit tu~ mAy be
.Used." . ,

- Ihtendecl by produCdonpedo~ dltA. itc:on~.
• ' huproved recovery volumes~ by a pilot m: a robust~.

ihe thinking behind this intctpretadon is that die'drilling and completion ofd~elopment
"#ells will geoeraIly eq>md the 'proveid area· such that its VoIumelIir: extent will covet
blUCb, ifnOt at of the field. EVeD ifstill incomplete at fUst (Le.~ the fust,pbUe of
devdopinent ckilling). c:bis covemge w.iI1 mctaSe to fuR covetlISC with gtl?wing add
matwity lltId perfOJ:DWlc~ 1ft line with industty p11letice, Ptoved reserves sbo~ be lwed
on 'be8ior Ezpectatioa. estimates of 'proved,uea' volumetria. .

Apart &om the volUmetric utlcettainty» thete is the unc:etWaty tegatdirig reservoir
~nuanc:e (dec:ennined by sand developmen~ reservoir continuity.,iojeclllOt $Weep
efIicienCy. aquifeuc;tMtf. etc.)•.The latter uncertainty will be reduced llll production

.p~.Hm. a Cautious. 'reasooabJy certain· approach should be followed for
perfonnancepmtidiona in new .6elds (i,eo dle dassic SheD APProach adopting the
Low"'~outCome ofthe FDP as'rc:we.d 1e8etVe8rem~va1id). ~~ mature
fields\he~ reserves are expected to gr.ow~,'~~Il as field,life progresses
and the uocertJinty Doge nattoWS;~ sotDe tnllture fieldswi~ established production
tteDds Proved developed reserves may bCeome equal to'&peci2bon esbmat£S (see above).

'1'he resulting descriptiOn ofasswnpliods ~,be~ fo.: estimating Pioved and Expectation
~es is given in rig. 'A4.1. To the extent that userves (particularly Proved reserves) ue
based on ptobabiliatiC estimates. consistenq with tb~'assumptions is required.'

BxpectaUon ",fields Mean PIObabillslic Of MlddIe case outcome of the development
DevfdopecIancl eoncepI (fOP to be funded) selected for execuIiori ;Jnd based
Undeveloped on E)CJleCtatlon volumelries. (Proved-tProbable if appropriate
(1IllemaI nlPOfting); and ifno~ or~ ayallable)

Pnwed Developed' New, recently 'Reasonat!IY ceItaIn' (low case) 0Ulc0me of lhe deveklpment
.-serves dweJoped concept (fOP to be' ftnded) stlIeded f« exeQAion based on
(extemal ~portiIigr. fieldS: Elcped8tIon 'proved area'~

, MQture field&: (ConeervalIve) best estimate pedonnance projection, baSed on
ExpectalIanpost..... pedonnance bared on EJcpec:tation
'proved area' VtJIumetrfcs.
ThePl'OYed estimate lIhouId approech (and may bedome equal
to) the~ estimate 11$ field life prognlSS8S.

Proved Undeveloped' 'Reascnalllv c:er1aIn' (Low case. Iow adlvlty SQeIlarIO If
Undeveloped lIeIds applic;able) outcome of the develOpment conoept (fOP to be
.....".. funded) IieIeded for execuIion based on Elq)edatIon 'proved
(external reporting): area' V9klmeIrics-

New, reeentJy 'Reasonably certain' (Low case) outcome of the Incremental
deve/oped development ahead, based on Expectation 'proved .ea
fields: ~

Mature fields: 'Reasonallly cerlain' (Low case)~ oflhe~

r
. develoPme'nt ahead, based on Expedslfon 'pfOVed area '

"YOIumetl1c:t. ElipecIed to approadl Exp,ectalion as field maturily
pIl!gf8SSeS. . ,
lowerProved JExpectation raUos WlOuId howeverapply if the
reservoirmcichanisms concerned differfrom !he current ones.

FW"-M. ,: CtrJlI/J nt»fJU1IeI1tkJpmai«jiff tJtim4tilll Rumru. '
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A4J~1 .-U~ IW.tin IIJiIIJ P,;p17lJliMl

The~ty~&e oful~te teeOv~~ dFcteaseS as afield is devdoPed and
~ However, the uncettainty noge as a pe.teeDtage ofremiining reserves may not
always deCease with~AS a field matures, ioilial.i:n-~cvolumes aDd 1CCOVeIJ.
B~ shilt from·. volUmetric to a perfoftD2,Dee-~ed estimate, ioc:orporad.g the
additioul ptoc:iuction data to'teduc:e the. uncertainty range. Once the reservoir .
pcdoI:maoce has been esttb1isbed with J:CaSODable cuWn1¥,.• faid.y am.Bdif~
betweenJow,~tion lUld high es!:imate5 would be expected, De.6Dition of the low and

, high estimates may no Iooget be ofvalue in Imbue fields with relatively.~uncertlUn1¥
-and use ofla Single expectation es~te sh~d be considci:ed in tWs &ituation (subject to
'prOved mua' conditioll$).

¥tgure A4.2 iDusmte5·the JW:roiriog ofthe .uncertaintywi~ field apptaistJ tnd-3EThis is a neai ideal example 'WhCle the .ttttoo retDAWS constl!Jlt for most
of life cycle;. This cnnsp1e is lllso used in Appendix 2'to show 'the JDigration of

. between intunlll and extenW reporting categoriesodjPoB the field life cycle.

The reduction'in uncert2inty based 01) perfOnn2nce should bC adequately reflected in the
tnnual reserve llnd scope for recovery estimates for the field.

lMr-----------,--------'""7"------,
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A4.J.2

Proved Rese.tves volumes ale added togetheJ: llt vuious levels (t~Us, 6e1ds, llteas etc)
during the reso1iJ:ce assessment and repotting process. When Proved reserves are based on
P8S or Low estimates, such addition could either be lIJithmetic or.probabilistic. Arithmetic
addition usUlilly overstttes the uncerurinty unge for the sum ofpartilllly independent
volumes (i.e. the resulting sum ofP85/Low values is too low), but is appropmte for
dependent volumes, Probabilistic addition could be considered for partially independent
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volumes When the ditfe:rence with adtbmetic addition is figni6Wlt An~t
requircma1t is. however, that addition ofProved teselVell at or above the: level Used tor
fioaaclal deptedatioa ealcu!adoD8 IDuet be aritIdDedcal COlco.asW~ with ,
fiDaocial accounting (see Section 6.1). Below this level. ie. I10mWly bel9W the field level.
~ aPPropriate selection of the aaditioo method tDust be n\ade., sUch,that aCcOuot is taken
ofdependency betwceo the volumes to truly reflect the aggregated P85/Ww/Proved
leCOvenble'voluaie.' " . . '

~~ two~les whele the inethod ofaddition~ importmt W.,hamnc:a~
F~·· .
a) F"tdd A is compt:ised of sept.tllte layers and the properties'of these li,ym ue'

, iodependen~ ofeach other. In other words, aWw result in one layer.would oot increaie
01 decrease the clw1cc ofa low tesult in the other lay. Low, expc:ctatiOlJ and high

, estimates are calculated for each layer separately. PIobabilistie addition should be used
to~ for the teduced uncertainly 9£addittg wgethuindependent~.
Adtbmetical addi.tioq. of these estimates would understa.te the loW estimate and'
ovcrsrte the high estim2te of the total field.

. b) A~ devdops three'independent 6elds as &ld>-sea satdlita CC)nnectr:d to mie
.platfOPD.·In this case, the investmeot in sur&~&cilities tnay ..totlUled f~ :
depreciationl and consequently the reserves estimates should relate to the combined
fields. ProbabiJistic addition should be used to calculate the total reserves aSsociated
with the pJ.tfonn (assuming indepebdeo~)_

I . Group AaounlS .bauld be consulkd ..,hen coosidccing combining $Utf.ace &ci1ities for differ"". fld<b for
dq>rcciatKm />I'JPOOCS. '

LON01410166

FOIA Confidential ,
'- Treatment Requested

-~-'----. ".J

t.

•



Cas~ 3:04-cy-00374-JAP-JJH Document 422-4 Filed 10/15/2007 Page 32 of 40

BP 2002-1100 -Z!-

,.
i

",.,

'.'••.~.',

. APPENDlX.5 SB~ RESER'V2S AUDITS·~QP RBPBRENCB·. . ':
The pwposc of the Proved Reserves Audit is to verify that apptopaiate processes ate in .
place in the OU to ensure that the Proved and Proved DClfe10ped tesaves estimates for: .
extemal (SEC) reporting ue compliant with (these) Group gWddines-.

The Audit wi}lbe canied out by the Group Reserves Auditor. His spec:ific taskS dw:iDs the
audit shan be:

1) To verilY the technical maturity of the projects and activities that undedie the reported
proved and proved devdoped teSelVCS estimates by ssseasingthe~ of the
CD&in~g data and study worksuppotti:ng the ~tes:

2) To verifY the conuilw:.W tnatwity of the repPtted te&e!=Vesv~by'~~ .
consistency between the volumes repotted aDd the CQmpaoj's bu$ioC$$ planning .
(production/sales forecasting). ensuring that these volumes can .rcuonably be expected
to be (devdoped. produced and) sold in present~ future .nw:kets.

,3~ To verify the 'tea5onable CCltllinq' of the tesc:rves estimates by asmsing the validity of
wt:ertainty IllOges used fOt their eomutuent~tas. by ved£ying thAt ettilDttes are·
teltistic; in comparison with·expectation esili.nates, by verifying that approptiate
methods ue us.ed fot mature fields .ad by estAblishing tMtitppropdllte met.bod$ of
resuves addition (probabilistic / atitbmetic) have been applied.

:4) 1'0 vetify that the Group shale ofproved and proved deVdoped vo1uaDes has beeo
calcuhted properly and~ produciblewithin prevailing~ pedods.

5) To verify that reported volumes are up-to-date 2nd (:Qnsistcnt with ptevious estimates,
that changes are repotted in the appropriate categoties an4 that appropJiate audit trails
ate .in place for the study work supporting the repottedreserves esWnateS.

6) To verify that reported reserves are net sales volumes alld that the report~annual
production (sales) volumes are consistent with those «:potted in submissions to Group
F"mance.

In case ofdeviations from the Group guidelines the auditor shall establish W'hethex and to
what extent resulting estimates ate likely to diffet from dlo$e th2t might be expected f't~

the~. application of the guidelines.

'The audit will be eattied out by reviewing the rcseLVes estitnation .ad submission process··
through mterviews of OU staff and by taking at ~ndotil a numbet of fields for detailed
analysis.

The frequency of the audit win in principle be once ev;q four years for eaclt OUt but
should be acfJUSted as warranted by sue of QU. past change volumes and complexity of the
issues. Major reserves changes or COncerns expressed dlUing a previous audit may rcquite
an advancement of the next audit. For an OU{NVO repotting reserves for the first time.

. the first audit will in principle be within two yeats ofthis first subtnissioQ.

The aU(jit will in principle be canied out on OU premises and will be based on .
documentation available· in the OV. Assistance of OU $taffmay be called upon.

An audit report will be submitted to the Managing Director of the OUt to the RP CEO
. and BP RBA. to the OUs Hyw:ocatbon Resource Mamtgeund to KPMG the external

auditors. It will be prepared Md .discussed in draft form on site, after which :1 final report
will. be prepared in The H'gue, once fonnal OU cominents areteceived. The report will
contain an overall judgement(Good. Satisfactory, ot Unsatisfactory). with itemised
conclusions and recommendations. . '
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APPBNDm" TERMtNotOOY',

Mot .Pctlt)aeuDl Resources TerminoloaY
.'

;.

lWm't1ir

A rescnoit is a porous and petmeabJe underground founation C9Jlt:2ining l'Oatuml
accumulation ofplOllucible oil or gas tbat,~ confined by.impenneablc lOCk or wattt
baaiea and is indiVidlU1 and separate from, other tesetVpirs., . ,.

In case otdoubt, nservoUs are restlicted to faultblow I sedimentuy uili.ts wtil
pmduaioll ped'o,..ance proves communication to exist across faults/ l>arrU:ts. PVT._
properties ClIJl vary within a a:setVott.

Filld

IA fidd is an area consisting ofa single ~ervOit ~,~tipJe rescrvoiis within a closed AteaI
. boundary ttai belong to the ,same confining geo~ogical sttuetute.

Field boU11duies must be defined upon discovuy al)d should eIlCOmPiP the unpenetmted
petI01eu.m resources in adjac;;e.nt fault blOcks and stutigtapbic ttllps, rtthey ueconsidered
to be part of the same ove.rall confining stmeture. Field boundaries maybe re-defined OD

the basis ofnew geological infoawation. ' .

POllntial.Aatu1nllaJUn.r

Potential tesetVOHs beyond existing field boundaries, where the presence ofpetroleum has
not yet been demonstrated, aJ;e collectively~ed potential AccumulatiQllS.

PtrHiNtibili!J

Should nounally be supported by a conclusive test in a drilled or immediately adjoining
reServoir, but may be based on log or core evaluation in an area where many simibt
reservoirs have \)een conc:lmiveJy tested.

PnHlRdion Fa&iIiJUs

The production facilities consist of all hardware installed to recover petroleum from the
sub-sutfac:e resources and to deliver a quality coottoDed dld-produet for sale. These,
comprise the ptoduetioo and injection wells and the sutface facilities for treatment,
conversion, compressionl pumping, transport and.4eJivery.

Smfoa Faeililits ,

That part of the production facilities' aci:essible at Sutface, connecting the wellheads
ultimately to the delivery pointS.' '.

Existi1t,g D_/qJmmt

The COn~(;tio~ofall completed projects or srib~ptojectsis referred to as the existIDg
development. ' .
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Field qD2f1uties (also caJJed 'WeIlbeac:f qwntit;ies).arc those quanti~ routineJrmeasured at
sut&ce (or individwl weD strings and expressed in teIJiIS·of the stabilised products oil,
condensate and (wet) gas 01: in tettns of the type ofinjected fluid~ 'The;e quantities may
subsequently be leCOnciled with 6scalised sales And othtr product outlets, see below.

Sails fl//lllJiJils

The quantities sold after fiscal metering and delivered 'at the locationsowhea: the upstictm
company ceases to bave 3D intetest iD the end-productS. 'Q'lese canbe expr~ in terms
of the general end-products oil, (dq) gll$ and natunl gas liquids (NGL) or in tetms of the
aciuaIproduct.' ,
.FWd products and the subseqllellt saleS producm nay be different and will be affected by
own use and losses. The properties and volumes ofend-products may be inD.uenced by

,mixing aod the petrolewu type itselfmay be altexed during surface processing. Since '
sur~'f processing conditions may clwJge duPng la proJect life., sales products may vat)' in
specilt:atioo and.iD relation to field prOducts. To avoid' ambiguity and double counting, a
clear distinction must be made betweellucoveUes in the field I'd the qlWltities estimated
to be available for sale. '

Foz genual saJes producm. oil, gas and NGL. oi1ly~ quantities sold by the upstream E&P
company tllJl oontribute to Gtoup reserves. Condensates mixed with etude oil in the sAme
stream And sold as such C20 be reponed under oil SqY.Ir.ltor condensate &om gas weDs

, and light bydtocatbon liquid producl:8. detived frotb surface processing, ifcollected in a
separate stream UKl sold as Slich ue reported undet NGL. In principle :all non-oil
hydrocarbons that are sold as separate stre2mS in liqui~ sote (pressurized 0[ not) should be
accounted as NGL. Bitumen may be reported under oil in. suannwy'tel>0rts (with an
appropriate footnote). In line with SEC :requirements, sales volumes for gas should be '
those committed or conimittable to a gas COlltnct. Cotnmiited Gas is covered by a gas
contraet. Committable gu reasonably expected 1:0 be assigned to a contract in the future.

It is De<:eSWY'to maintain a more detilled internal administcation of the actually sold
products by stream in two cases: (1) If the upstream E&P company has separate contracts
for delivery ofspecial converted sales producm such as LNG. methmol. ethane, LPG. 0+
etc.. or (2) Ifthere are special sales products like helium, &U1phur or generated electricity.

RNofldliaJio"

A monthly teeonciliation is made between the liscaIised sales quantities and the quamities
produced in the field. This is reported in the Monthly Repozt ofProducing Wells (MRPW).
The reconciliation process corrects for own uSe, flaring, losses and product conversion. ­
and provides' the end-product yield

. Foz reserves estimating putposes an average futw:e yield factor is to be estimated (e.g.
LPG/ wet gas yield, dry gas/ wet gas yield).

UiIim/lll Rtcot!try

The ultimate recovery (UR) of a hydrocarbon fie,l.d is t;he sum ofcumulative production
and the estitmted volume ofresetves (developed + undeveloped).
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The Total Reso\lkc Volun:l.e of la' hydtocatbon fidel is the~ ofc.UmulatrveplOd~
the estimlted vOlume ofmervel'(deveIoped + widevc:Joped) ani:lthe Tobl Scope·Cot
Recovay.. . , ' .,..

• I.'·

A6.2 ProbabiJistic'terminology

Ptobabiii!J DIIIJi!1 J!II!1diOll, •

The probability density fUnction (pDf) ofa'stOcbastiC vadablCindicates 'the probability
that the acluai 'V'Uiable v3hie lies within a~ interVal arOund aparticubr valUe of the'
posSible tlUlge. divided by the width of that interval. ' ' .

~Piobalnlitt Ftnidion

The eutnulatiJ.e pmbabjIity function (epF) ofa~tic vad..ble:~ the~
that the varla,1e may exceed a~ nJue. 'The CPF is thematb~~ ~tegtaJ.ofPDP.

~',. .

The value that has a 85% probability that it will' be exceeded by the stodwtic VllriabJc.

- "15'

The value that has a 15%probability that it will be-exceeded'bt th~ ~t~ricvariable.

M6i1J1J,

The.sbtistieat mean ofa stochasticvuiable is the probability weighted av~ge ofthe
variable over the entite va.riable range.

MMn SII«6SS Vokmi, (MJ'V)

The probability weighted avenge ohD telilisations that equal oxexc~ the minimutD
reserves ,tequired for a commeJ:cial deveJopment:of the resource.

PfDbabiJig ofSmass (POS)

The probability that the tnimmwncommerci2l volume will be exceeded tnd which
thexefore indicates the llkelihood of anr futUre development The product of MSV and
POS js the recoveryexpeetation. '

A6.3 CommercialTerminology

DuroN1lI Rail

A rate at which futute teal tenm; costs or cash-flow are discOWltro ovex time to caleulate
their preSeilt value.
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NitPmmt VahI, (NPV)

,The net pmentvalue' ofa Proj~~the sum,of.the disco~~~ash flow, expressed
in IeI1 terms'money, overthe'~,~m the But project~tnre to abandonment. '
The net present vsd~ is expressed in million US$ at the~t discount tate.

BxjJtdIdM#1I11mJ VaIm (.8MV)

The expected mOnetuy ~.is a probabilistic:~e ofinveSim~ts~d revenues~
expected from a set ofconditiooal opcntiooal activities, comprising~ acquisition and
one 01' more development projects, which are arranged~ an ordered sequencewith '
probabilities a&signed to each action (decision tree). '

The EMV is the summation of the NPVs otptojects, reooced.by the Ct>5tS ofdata
acquisition activities, allexp~ in discouotd real tenn money arid mul~1ied by theiJ:
assigned probabilities. EMV is expn:ssed in million US$ at the relevant discount rate.

Ptojcc,tswith a negative NW Cot cert:aiA resource model uaJisations should be ci:cluded
from.tt,e EMV alcu1Ation. if the assumption is valid that data,gathering w.iIl pte'\Te8t sudl

:. pr0jec4 being implemented. # . .

Unit T,rhmtlJ1 CMt (UTC)

The unit technical cost of a development project is defined as'the sum ofcapital plus
opemting <:o&ts, expressed iD real terms money, divided by tilt: t~ta1 production over th~

period from start·up to abandonment. In addition. both the cost llJld the p.rodUction must
be discounted. The te£e:teQ,~e date £01: tM dis<;oonting should be the same for denominator
and numerator (e.g. the first yeAr ofexpenditure) and should be stated. The unit technical
costs is expressed in US$/bbl (oil gquivalent) ~t the rdevant discount !lite.

FID

. FJnal in'vestment decision. the deciSion (at CMD 01: senior executive leve~ toptoceed with
a project. .

',. ,NFAftrmIJt
No further (Capex) activity forecast, ie. a forecast based Oil existing w:eDs and facilities
only.

A6.4 Exploration vetsus Development Wells

The classification ofa weD as either an ~locati.onweD ot'as a devdopment well is
determined (lIiooe with SEC rules) based on the proved as:ea as follows:

Pnw,dATBQ

The proved area is the part of a property to which proved'reses:ves have been specifically
a~buted (see also Appendix 4). It is delineated by the fluid levels s,een / interpreted from
dtilled wells Md by the area around those wells which geological/engineering data

. indicate to be producible. '
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DIlr!Dj»JlItIt Will

A deVe10pIneftt 'Wen is Il weD driII~cl'Withm the~d area.ofan oil~ gts i:~ir to II '
depth oh stmtigDpbicbOrhOll' knoWIUO be prciduCtiie. .",

, ' .. ' .': '. . .

Smin w,n .
. l ,

A semee weB is either An injection wen. a 'disposal well or a W'atel supply weD.. ,.". ~

-~'W,h

An apptaisal well, or stntigraphic lest well is la~ dtiIled for geologial infOdnatiOSl
(not~ teat l\ prospect). eithe:r 'development-type' drilled in a proved are,. oJ: 'explotatoryc
type. ifnot drilled in a prov~d area. i

Bxphrttliotr.W,1I

An c:xP~tionweD is a weD that is not a deVelopment well, a stmce wen. or a
stlabgtaplic test well. ' "

~'
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