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A4.3 Funhct consndemions

A4.3 I Uum»y R;Mm with Pqﬁmm

The uncestainty tange of ultimate recovery guiemlly decteases as a field is developed and
produced. Howevet, the uncertainty range as a percentage of remaining resetves may not
always decrease with time. A a field matuzes, initial in-place volumes and recovery.
shonld shift frofia a volumetsic to 2 performance-based estimate, i incorporating the
additional prodirction data to reduce the uncertainty range. Once the reservoir -
pesfortaance bas been established with reasonable certainty, a fairly simall difference
between low, expectation and high estimates would be expected, Definition of the low and
. high estimates may no longet be of value in mature fields with telauvclyhttleunmty
‘and use of 2 Smglc expectation estimate should be considered in this situation (subyzct to
‘proved area’” conditions).

Figure A4.2 illustrates the narrowing of the uncestainty with ﬁeldappmsalmd
ife cycle. This exatnple is also used in Appendix 2'to show the migration of
: b«wminmmﬂmdexmdxcporﬁngategoﬁqsdyingtbcﬁeldﬁfecyck.

The reduction in uncertainty based on petformance should be adequately reflected in the
annual reserve and scope for recovery estimates for the field.
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Figyre A4.2: Uncertainty Reduction during the Field Life Cycle

~

A4.3.2  Addition of Proved Reserves Volumes

Proved Reserves volumes are added together at various levels (resérvoirs, Belds, areas etc)
during the resouirce assessment and reporting process. When Proved resetves ate based on
P85 or Low estimates, such addition could cither be agthmetic or probabilistic. Arithmetic
addition usually overstates the uncertainty range for the sum of pamally independent
volumes (i.c. the resulting sum of P85/Low values is too Jow), but is appropriate for
dependent volumes. Probabilistic addition conld be considered for partially independent

LONO01470165

FOIA Confidential
Treatment Requested




-——- —Case3:04-cv-00374-JAP-JJH  Document 422-4  Filed 10/15/2007 Page 31 of 40

" EP 20021100 -26- " Shell ConBidentia

vohnnawhenﬁwdiﬂ'uencewidnddnneﬁcaddiﬁonissigﬁﬁmtm fi t
requirement is, howevez, that addition of Proved resetves at ot above the level used for
financial depreciation calculations must be atithmetical for consistency with -
ﬁmmalzccomﬂng(see&cuonls 1). Below this level, i.c. nommally below the field level,
an appropriate selection of the addition method must be niade, such-that account is taken

of ‘dependency between the volumes to truly reflect the aggregated P85/Imv/l’toved
rewvmble volume. :

Belowmtwo enmpleswhmthemethodofsddxuonnsxmpommtohzndleaddmon
propexdy.
2) Field A is comprised of sepatate layers and the propesties of these Iayc.ts are

" independent of each other. In other words, 2 low result in one layervould not increase

or decrease the chance of alow tesult in the othet layers. Low, expectation and high

. estimates are calculated for each layer separately. Probabilistic addition should be used
uoacoountfonhctcducedunmmty of adding mgethczmdependentvohnmes
Axsithmetical addition of these estimates would undetstate the low estimate and’
te the high estimate of the total fiekd. i

A ::L develops three independent fields as sub-sea satellites connected to orie " '
-platform. In this case, the investmeat in surface, facilities may B& totalled for '
depreciation’ and consequently the reserves estimates should telate to the combined
fields. Probabilistic addition should be used to calculate the total reserves associated
with the platform (assuming indepeindence).

B

1 Group Accounts should be consulted when considedng « "‘esu;&cefxiliticsfordiﬂucmﬁddsfot
depreciation pusposes. .
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- APPENDIX 5 SEC RESERVES AUDITS - TERMS OF REFERENCE .

The purpose of the Proved Reserves Audit ia to verify that approptiate processes ase in -
place in the OU to ensure that the Proved and Proved Developed reserves estimates for. .
external (SEC) reporting are compliant with (these) Group guidelines.

The Audit will be carried out by the Group Resesves Auditor. His specific tasks during the
audit shall be:

1) To verify the technical mtunty of the pm;ects and actmues that lmda:lle the reported
proved and proved developed teserves estimates by assessing the: quality of the
engjineering data and study work supporting the estimates.

2) To vedify the comshercial maturity of the reported reserves volymes by assessing .
consistency between the volumes reported and the company’s business planning :
(production/sales forecasting), ensuring that these volumes can reasonably be expected
to be (developed, produced and) sold in present or fatare markets.

3) To vedify the ‘reasonable certainty’ of the tesetves estinoates by assessing the vahdxty of
o :i:mmty ranges used for their constituent paraméters, by verifying that estimates are -
tic in compatison with expectation estimates, by vetifying that appropriate
wmethods are used for mature fields and by establishing thatifpproprate methods of
reserves addition (probabilistic / atithmetic) have been applied.

4) To vetify that the Group share of proved and proved developed voluthes has been
calculated propetly and are producible within prevailing licence periods.

5) To verify that reported volumes are up-to-date and consistent with previous estimates,
that changes are reported in the approptiate categories and that appropdate audit trails
are in place for the study work supporting the repotted reserves estimates.

6) To verify that reported reserves are net sales volumes and that the reported annual

production (sales) volumes are consistent with those reported in submissions to Group
Finance. .

PEEAtE T N T A

In case of deviations from the Group guidelines the auditor shall establish whether and to
what extent resulting estimates are likely to diffex from those that might be expected from
the ‘proper’ application of the guidelines.

The andit will be carried out by teviewing the reserves estimation and submission process-
@ through interviews of OU staff and by uhng at randonh. a number of fields for detailed
analysis,

The frequency of the audit will in principle be once every four years for each QU, but
. should be adjusted as warranted by size of OU, past change volumes and complexity of the
issues. Major reserves changes or concems expressed duting a previous audit may requite
an advancement of the next audit. For an OU/NVO geporting teserves for the fitst time,
_ the first audit will in principle be within two years of this fitst submission.

The sudit will in principle be carried out on OU premises and will be based on
documentation available in the QU. Assistance of OU staff may be called upon.

An audit report will be subsnitted to the Managing Director of the OU, to the EP CEO

- and EP RBA, to the OUs Hydrocarbon Resource Manager and to KPMG the external
auditors. It will be prepared and discussed in draft form on site, after which a final repost
will be prepared in The Hapue, once formal QU comments are received. The report will
contain an overall judgement (Good, Satisfactory, or Unsatmfactory), with itemised
conclusions and recommendations. -
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*. APPENDIX 6 - TERMINOLOGY '

A6.1 Petroleum Resources Tetminology

A resexvoit is a porous and permeable undug:ound founation containing a natural

| accumulation of producible oil or gas that is confined by. unpermeablc mck or water

barriers and is individual and separate from other tesetvoirs. . .

In case of doub, reservoirs are restricted to fanlt bloclu / sednnen'taty uhits untl
production petformance proves communication to exist across fauhs/ barders, PVT
properties can vaty within a resetvoit.

Field

A field is an area consisting of a single reservoit o multiplé tesesvoirs within a closed ateal
boundary th.ibdong to the same confining geological structure.

Field boundaies must be defiried upon discovery and should encompggs the unpenetrated
petroleum resoutces in adjacent fault blocks and stratigraphic traps, if they ate considered
to be part of the sume overall confining structure. Field boundasies may be re-defined on
the basis of new geological information.

Potential Accurmulations

Potential teservoits beyond existing field boundanw, where the presence oE petroleum has
not yet been demonstrated, are collectively called potential accumulations.

Producibility

Should noxmally be supported by a conclusive test in a drilled or unmcdutely adjoining
reservoir, but may be based on log or core evaluation in an area whete many similar
teservoirs have been conchisively tested.

Production Facikities

The production facilities consist of all hardware installed to tecover petroleum from the
sub-sutface resources and to deliver a quality controlled end-product for sale. These
comprtise the production and i injection wells and the surface facilities for treatment,
convetsion, cotnpression/ pemping, transport and delivery.

Sarfoce Facilities

That patt of the production facilities’ accessible at surface, connecting the wellheads
ultimately to the delivety points.’ ’ .

Exisring Dmﬁpﬂmxi :

The collection of all complcted projects ar sub-pto;ects is tefe:red to as tbe existing
development.

LON01470168

FOIA Confidential

_Treatment Requested

Page 33 of 40




————Case 3:04-cv-00374-JAP-JJH  Document 422-4  Filed 10/15/2007  Page 34 of 40

" EP20024100 - .29 o Shell Confidential

. Fiild quantities

Field quantities (also called “Wellhead® quantities) ate those quantities routinely measured at
surface for individual well strings and expressed in temisof the stabilised products oil,
condensate and (wet) gas oz i terms of the type of injected fluids. These quantities may
subsequently be reconciled with fiscalised sales and othier product outlets, see below.

Sales quantities

The quantities sold after fiscal meteting and delivered at the locations-where the upstream

ceases to have an interest in the end-products. Thése canbe expressed in terms
of the general end-products oil, (dry) gas and natural gas liquids (NGL) ot in terms of the
actual product.

‘Field products and the subsequent sales ptoduc(x may be different and will be aﬁ'ected by
own use and losses. The ptoperties and volumes of end-products may be influenced by
"' mixing and the petroleum type itself may be altered during surface processing. Since
. suzfaqe processing conditions may change during a project life, sales products may vary in
' i. tion and in relation to field products. To avoid ambiguity and double counting, a
1 clear distinction must be made betweent recoveries in the field pd the quantities estimated
to be available for sale.

For general sales products, oil, gas and NGL, only the quantities sold by the upstreans E&P
company ¢an contribute to Group reserves. Condensates mixed with crude oil in the same
strearn and sold as such can be reported under oil. Separator condensate from gas wells

- and light hydrocatbon liquid products, detived fromn surface processing, if collected in 2
separate stream and sold as such ate reported under NGL. In principle all non-oil
hydrocarbons that are sold as separate streams in liquid state (pressutized ot not) should be
accounted as NGL. Bitumen may be reported under oil in summary reports (with an
approptiate footnote). In line with SEC requitements, ssles volumes for gas should be
those committed or conimittable to 2 gas contract. Cotnmitted Gas is covered by a gas
contract. Committable pas reasonably expected to be assigned to a contract in the future.

It is necessary to maintain a more detailed internal administeation of the actually sold
products by stream in two cases: (1) If the upstream E&P company has separate contracts
- for delivery of special converted sales products such as LNG, methanol, ethane, LPG, C5+
AP etc., or (2) If there are special sales products like helium, sulphur or generated electricity.

Reconciliation

A monthly reconciliation is made between the fiscalised sales quantities and the quantitics
produced ini the field. This is seported in the Monthly Report of Producing Wells (MRPW).
The reconciliation process corrects for own use, flaring, losses and product convession, -
and provides the end-product yield.

. For resesves estimating putposes an average future yield factor is to be estimated (e.g.
LPG/ wet gas yield, dry gas/ wet gas yield).
Ultirmaze Recovery.

The ultimate recovery (UR) of a hydrocarbon field is the sum of cumulative productlon -
and the estitated volume of tesetves (developed + undeveloped).
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Total Resowree Volume

The Total Resoutce Volume of a hyckoca:bon ﬁdd is the suth of cumuktm: production,
the estimated volnme of reserves (developed + undeveloped) and the Total Scope for :
Recovery.- :

A6.2 Probabilistic Tcxminology

Probabifty Density Fanchon. . - . . . A . .

‘The probability density finction (PDF) of a'stochastic vmble indicates the probabihty
that the actual variable value lies within a naixow interval around apammhrvalue ofthe
possible range, divided by the width of that interval.

Cuomulativ Probabisy Fiecion

The cumulati pzobabxhtyﬁmcnon (CPF) ofs stochasuc vauabledescﬁbcsthepmbabﬂny
that the varia maycxceedawmmvnlue. The CPF is the mathematical integral of PDP. ’
- pss , ¥

The value that has 2 85% probability that it will bé exceeded by the stochastic variable.

P15 .
The value that bas a 15% probability that it will be-exceeded by the stochastic vaiable.

‘Mean .

The statistical mean of a stochastic vagiable is the pmbabihty welghted avetagc of the
variable over the eatire variable range. ) '

Mean Swecess Volwm M V)
The probability weighted average of all realisations that equal or exceed the minimum :
reserves required for a commercial development of the resource. m

Probabifity of Suscess (POS)

The probability that the minimury commercial volume will be exceeded and which
therefore indicates the likelihood of any futire deve!opment. The product of M5V and
POS s the recovery expcctanon,

A6.3 Commetcml Tcumnology_

Discouns Rate

A rate at which future teal terins costs of cash-flow ate dlscounted ovet time to calculate
their present value.
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Net Present Value (NPV)

Thcnetp:csmtvnlueofapmpctnthemoﬂheducounﬁedmmlwhﬂow expressed
in real terms money, over the petiod from theﬁxstpto;cctupendmxremabmdonmem.
The net present value is expressed in million US§ at the selévant dbscmmt rate.

Eopected Monttary Value (EMV)
The expected monetary value is a probabilistic balnce of investments and revenues,
expected from a set of conditional operational activities, comprising data acquisition and

one or more development projects, which are arranged in an ordered sequcncew:th
probabilitics assigned to each action (decision tree).

The EMV is the summation of the NPVs of ptojects, reduced by the costs of data
acquisition activities, all expressed in discounted real term money anid multiplied by their
assigned probabilities. EMV is expsessed in million US$ at the relevant discount rate.

Projects with a negative NPV for certain resource model realisations should be excluded
&om e EMV calculation, if the assumption is valid chat data. gatheungwm prevent such
. being implemented. s

Unit Tesbrical Cost (UTG)

The unit technical cost of a development project is defined as-the sum of capital plus
opetating costs, expressed in real terms money, divided by the total production aver the
pediod fiom start-up to abandonment. In addition, both the cost and the prodiction must
be discounted. The referencé date for the discounting should be the same for denominator
and sumerator (e.g. the first year of expenditure) and should be stated. The unit technical
costs is expressed in US$/bbl (0l equivalent) at the relevant discount rate.

FID
 Final investmeat decision, the decision (at CMD or seniot executive level) to proceed with
2 project.
: @ . NEA forecast
g ' No further (Capex) activity forecast, ie. a forecast based on existing wells and facilities
only.
A6.4 Exploration versus Development Wells

The classification of a well as either an exploration well osas 4 development well is
determined (in line with SEC rules) based on the proved asea as follows:

Pﬁmd Area

The proved atea is the patt of a propetty to which proved 'tesetves have been specifically
attributed (see also Appendix 4). It is delineated by the fluid levels seen / mtcrpxeted from
dsilled wells and by the area atound those wells which geological / engineering data

" indicate to be producible.
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Dmlopnm Wel

A development well js awelldnlledwxdmﬁxepmdmmofmoﬂotgutesmoxmh
depth of a mugnphxc houzon knownto be pmducﬁie.

Serviee Well .
A setvice well is elthet an m)ecuon well, 2 d:sposal well or a watex supply well

¥ Aopmml WcII ' ’ o ’ -t
- An appraisal well, or stmngmphnc test well is a well deilled for geologml mfonmuon
i (not to' test 4 prospect), eitber 'development-type’ dilled in a proved neg or 'explocatory-
- type’ if not duilled in 2 pmved area. . . .
{f ) Exploration. Wdl
. An exp honweﬂ:sawenthatnnondevelopmmtweu,zsemccwen,ota ; ‘
stratigrapilic test well. 3 ‘ .
. & ‘ -
¥

2 .
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