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1. INTRODUCTION

Petroleurn Resources represent a significant part of the Gtoub’u upstream assets and
ate the foundation of most of its current and future upsiream activides. °

The Group's EP business depends on its effectiveness in finding and maturing
Petroleum Resources to sustain itself and drive profitable production growth. To aid

. systematic resource management, the volumes concerned are classified according to
the maturity or staws of their associated developmcnt (project) and opetational
{production) activities.

_ The Group’s Petroleum Resource Volumes and changes to them, both actual and
planned, arc :eported to the EP Executive regularly. Proved Reserves have 2 direct
influence on net income, since they are used directly in the calculation of capital
depreciation. Under the financial accounting rules of the United States Securities and
Exchange Commission. (SEC), Proved Reserves must be disclosed extemally and
therefore they are subject to internal controls and external review procedures. These
external disclosures represent the only information on Petroleum Resource Volumes
that is reported consistendy by afl major international oil and gas companies.
Consequenty, disclosed Proved Reserves figures are subjected to intense scrutiny by,
external analysts. Actual and projected petformmce in the replacement of Proved
Reserves is one of the key factors taken into account by analysts when issuing advice
to investors, This advice can directly influence the share price. '

This document desctibes the Group’s Petroleum Resource. Volume classification
system. In relation to Proved Reserves, it is intended to comply with rules set by the
SEC and it serves as a reference in the reserves reporting and control processes, as
.applied by the asset holders. Additional controls that apply at the Group level are
documented elsewhete (SIEP 2003-1102, Reference 3).

Information on the requirements for the collection of data for intemal repotting and

_ external disclosure will be addressed by the second part of these guidelines (SIEP
2003-1101, Reference 2). Detiled reporting requitements arce oommumcated
annually in & letter from EP Planning,

The present. (2003) version of this document has been reformatted compared with
previous versions, with the intention of improving clarity. It is stressed that, with the
exceplion of the items summarized below, no changes to the internal rules for Petroleum
Resource Volume accounting have been made.

Material changes to the volume of Proved Reserves reported by the Group are neither
expected nor intended as the result of issuing these revised guidelines.

* Substantal changes comp-ared with previous guidelines:

'1. The trigger for booking reserves for major projects has been refined from VAR3
to FID, or other public demonstration of commitment to proceed with the
project. Refer to section 2.4.3

" 2 Itis darified that binding Heads of Agreement (“HOA™) for sales contracts are 2
(mim.mum) necessary condition for booking major gas reserves that rely on the
creation of access to market (e.g. those tcham on negotiation of ING sales
contncts) Refer to section 2.4.3.

FOIA Confi dentlal
Treatment Requested

RIW00762373

——.,



Case 3:04-cv-00374-JAP-JJH  Document 424-2 Filed 10/15/2007 Page 7 of 48

et ' :
EP 2003-1100 o . 2 Restricted to Shell Personnel Only

2. PETROLEUM RESOURCE VOLUME CLASSIFICATION SYSTEM

Z.i Introduction

In general, all companies, authorities and other organizations that are involved in oil
.and gas exploration and production activities use a system for tracking Pemroleum
Resource Volumes as they mature from undiscovered prospects through to
pmducmg assets. All such systems aim to achieve similar objectives, but each is
unigue in texms of the nomenclature that is used and in the definition of certain
tecms.  Ofien, the most fundamental differences stem from the differing areas of
focus of the organizations that developed the systems: govemmental organizations
tend to address all aspects of technically recoverable resources, however notional,
whereas commercial enterprises tend to concentrate on those elements that can most
readily be moncuzed.

: Thus, across the industry, a range of classnﬁcauon systems exists, cacb being tailored
“to the needs of the specific organizations that use it. This may intcoduce confusion
and . misunderstanding when different organizations. discuss aspects of petroleum

. resource. management, particulady when similar terms have different definitions |
under different systems (for example, the precise meaning of the texm “reserves” can
vary substantially between systems).

" To help the industry avoid such confusion, several independént bodies have
proposed the use of uniform classification systems. Probably the most widely known
is. that proposed jointly by the Society of Petroleum Engineess and the World
Petroleuss Congress and subsequently adopted by the American Assocuuon of
Petroleum Geologists (SPE / WPC / AAPG, Reference 6).. _

The Group continues to use its own classification system, developed over 2 number
of years and wilored specifically to the needs of the Group’s business. The system
will continue to evolve over time as the needs of the business change.

It is important for all individuals involved in the classification and management of
the Group’s Petrolenm Resource iniventory to realize that the system is unique to the
Group, but also that it can be translated readily into the SPE systern (and most othez
systemns) should the need arise.

It is also important for all individuals involved in the preparation of Proved Resetves
. estimates to ensure compliance with the definitions-and rules set by the United States

Securities and Exchange Commission (SEC) and Financial Accounting Standards

Board (FASB), as expressed and interpreted in these guidelines. - .
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2.2

Quewview

The Shell Petroleum Resource Volume classification syster is summartized in Figure
1. It provides a framework for classifying the Petroleum Resource Volumes that are
assaciated with a project as it matuces from an undiscovered prospect through o a
producing asset. Petroleum Resource Volume estimates are subject to uncertainty,
reflected in the diagram through the use of colutnns expressing the Low, Expectation
and High values of the estimate. A link ter the SPR reserves chassification (Proved,
Probable, Possible) is also provided for the purpose of ilustration,

Shell-Notation- ' Low Expactition | High
BEC Notation (reserves only) Proved ma. a.a.
. | Prowed plus |
SPE Netalion : Prowd |, PP"’: veg plus | Psohable plus |
oabie 1 oossitie
{Sharihand notation ki 2P ] ip

[cbmulsﬁv-_ Prodution

Rewsrves

Bowioped

indeveloped

“Bogpe For Recovery:(SFR)

Discovered Commercial k’md T'aéhniﬂpes

increasing project matuﬁty

Unproved Techiiguss

; G;dlsgowgd

e (?anmércial

Legen

[Cotiectvd through ARPR for extemal disciosure (SEC Rioved Reseres)

JCollected through ARPR for intéraal. use-gnly
{Mot pollected through the ARPR DUt may be registered in Jocal asset holder databases.

Fignre 1 Querview of Shell Peirvliism Resourse Classification System

For internal Group purposes, Expectation estimates of Petroleum Resource Volures

‘must be reported o EP Planning through the annual Resource Volume data

submission, Proved Reserves are required in addtion to this for exicenal disclosure.
In the following sections, a definition is provided of each category in the
classificaton spstem (section 2.3), together with factors to be tken into account
when Resource Volumes marure from one category into another (section 2.4).

A revised Petroleumn Resource Volume classificadon system will 1ake effect from
31.12,2003. This ts described in Appendix 5. Whilst changes to Resource Volumes
during 2003 will be reported according to the existng classification system, Resource
Volume balances at 31.12.2003 will need to be subdivided into the revised
classification system. These will then form the opening balances for the reporung of
changes chat occur during 2004,
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2.3 Petroleum Resoutce Volume Definitions

In this section definitions are provided for each Petroleum Resource Volume
cnegory Several ancillary and related terms are also defined in Appendix 4.

- . 2.3.1 Pewoleum Rewutcc’

A Petroleune Rasosree is any accimulation of bydrocarbons that is known or anticipated to exist in
a sub-surface rock ﬁmﬁm locased wiskin the company's curnns exploration and production
acreage. '

Petroleum Resource Volumes ate reported as the quantities of crude oil, natural gas

and natural gas liquids.that will be available for sale upon production, The volumes
maintain data on 2 100% field basis.

Penoleum Resou:ccs are subdmded ito two broad categories: Scope For Recovery.
(SFR) and Reserves. .

232 Scope For Recovery’ (SFR)

SFRuamekaum Volume associated with apry:dtbalumiytmﬁ&wnly
techmically and commercially mature to gualify as reserves.

There must be an expectation that. the project could mature, based on reasonable

assumptions about the success of further appraisal, emerging technology

development, cost reduction steategies, macketing efforts, improvernent of terms and
conditions and/or any -other issue that might prevent the project progressing to
dcvelopment sanction (i.¢. Final Investment Decision, “FID").

SFR is reported s a single. best technical estimate, multiplied where necessaty by the
probability that the project will materialize. The objective at all times is to reflect as
accurately as possible the Resoutce Volumes that eventually will be avajlable to the
Group in the expccuuon case.

The economic evaluation should take into full account any future pre-investment
costs that ate required to reduce technical uncestainty.

The further breakdown of SFR as “Undiscovered” or “Dlscovmd” isas follows

SFR Undiscovered

Resources that .could be contained in an wndrilled patcnm/ my/ama and which would be
recoverable by any process that bas bun dumonsirated vo be technically feasible elsewhere, under
similar conditions. Developrent ;bm’d be expected 1o be commercially viable,

The expectation value of SFR Undiscovered should be teported as the product of the
Mean - Success Volume (MSV) at commercial cot-off and the corresponding
Probability of Success at commerdial cut-off (POS) (see Appendix 4.2).

‘Following drilling, the pre-ddil estimate of Undiscovered SFR. should be updated to

take account of the drilling zesults and, in the case of 2 dxscove.ry, the economics of
development should be re-assessed. At this point the resonrce is either dlscarded or
reclassified to one of the SFR Discovered categories.

Page 9 of 48

- ate reported on the basis of Group share. It is recommended that asset holders also
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SFR Discovered

Resources that are contained in an mxﬁn«u in which the Ma of movable bydrocarbons thai
are potentially of interest for developmnt bas been established t/)roﬂ,gb drilling and, whers necassary, -
through associated data gathering ackivitics.

Please refer to the definition of “discovery”, section 2.4.2 below.

SFR Discovered may be held in one of three sub-categories: Non-Commercial SFR,
Commercial SFR by Proved Techniques or. Commercial SFR by Unproved
Techniques, - :

Non-Commmal SF.R

Resources thai are associated with a discovered accumulasion and with a profect that is evalvaled as
baving a negative Net Presemt Value (NPV) of developrrent at the prewsiling Group premises or
 Jor which there are clear commercial obstacls to development that appear 1o be insurmvouniable in the
Syear plan period. '
" To avoid retaining unrealistic volumes in the classification, -the reporting of Non-
. Commercial SFR is restricted to projects with 2 Unit Technical Cost below 2 ceiling
. thatis advised anoually by EP Planning,.
. Non:Commetcial SFR is reported in_ order to retain an indication of the discovered
resouzces that could become commercial with & chmge of citcumstances (e.g. an
increase in oil price, a change in tax regime, improvement of technology,
dcvelopmcnt of a gas market, discovery of additional volumes in the area thar could
" form a critical mass for development).

SFR Discovered should be categorized as Commercial unless there is clear
demonstration to the contrary. -In other words, when commerciality is uncertain, the
Resource Volumes should be allocated to a Commescial category pending further
evaluation (which may result in the volumes being reclassified as Non-Commercial),

Comumnercial SFR by Proved echnigues

Resources that are assosiated with a disoovered accummlation and with a project that () uses a
. recovery process or Rchnigwe which has been demonstratzd 10 be techwically feasible in the resonrce
concerned or snder analogous conditions and (b) is expacted to be Commercial,

Commercial SFR by Unproved echniques.

. Resoures that are associated with a discovered acourmdation and with a project that wses any
recovery process .or lechmigue which has nat been -demsonstrared to be technically feasible (under
conditions applicable to the area or field) and which requires future laboratory tests and field rrials

. (pilot) in order to establish this feasibiity. There must exist the reasonable expectation that, once
the necessary work bas been completed fo dmomm the technical feasibility of the project, it will be
Conimercial.

- —— e
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Tbe term “Raserves” duscribes any Petrolem Resource Volume that is associated with a producing
assei or with a project that is technically andmmmaly mature to the extent thal funding for the

" project is reasonably ¢ertain 1o be sacured.

Two estimstes of Reserves ase captured in the annual reporting of Petroleum
Resource Volumes: Proved Reserves and Expectation Reserves. Estimates of
Reserves (both Proved and Expectation) are subdivided into quantities that have
been developed to date (Developed Rese:ves) and chose that will be addressed by

planned ot ongoing development activities (Undeveloped Reserves). Each of these

categories is described below.
E\pccmtian Reserves —

The m;fkkejummqftkllmm Volumnmmmgbbemmdﬁvm aprycdllmtir'

technically and commercially watire, or from a producing asset.

If probabilistic techniqués are used in reserves estimation, the Expectation Reseives
are the probability-weighted avetage of all possible outcomes.

" If deterministic techniques are used ih reserves estimation, the Expectauon Reserves
. correspond to the most likely estimate of future recovery. ’

In general, a field should not have Expectation Reserves allocated o it ualess and
unil the necessary criteria for bookmg (at least some) Proved Reserves have been
met: the criteria for categorizing resoutce volumes as “Résexves”, mather than “SFR”,
apply in pnmple to all categories of Reserves and generally a field should not be
allocated Expectation Resetves but no Proved Reserves. After first booking of

" reserves, it is. possible for an additional developmenr project in the field to have

Expectation Reserves but-no Proved Reserves, for example when it will be wholly
executed on parts of the field that do not fall into the cutrently defined Proved Ares,
or when it will install an improved recovery scheme that is not supported by pilot
‘test or local analogy.

Expectation Reserves are subdivided into Proved and Probable Resem:s .
Proved Resetves

Proved Reserves are the portion of Expectation Reserves that is reasonably certain to
be produced. Proved Reserves volumes are disclosed externally.

Please refer to Appendices 1 and 2 for the full SEC / FASB definition of Proved
Reserves and notes on the interpretation of this definition as it is to be applied in
Group operations. Note also the conditions that are required with respect to project
technical and commcrcml maturity, section 2.4.3.

In all respects, and pamculaﬂy when in doubt, the most xmpomnt concept
applicable to Proved Reserves is that of “reasonable certainty”. The “ressonable
certainty” criterion applies both to the booking of any Proved Reserves and to the

4

“wolume of Proved Resetves that is baoked. It must bé certain, beyond reasonable

doubt, that a project for which Proved Reserves are booked will actually be executed.
Furthermore it must be certain, beyond reasonable ‘doubt, that the volume, booked
will actually be produced.

The SEC / FASB rules on Proved Reserves imply that as more data becomes

_available, upward revision of the estimate is much more likely than negative revision.

As fields mature, Proved Reserves are expected to increase towards, and eventually -

to become equal to, Expectation Reserves (see also Appendix 2.3.1)

o i o e S
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: Pmbable Reserves

Probable Reserves are the pottion of Expectanon Reserves that is not (yet) Proved,'
alrematively defined as the difference between Expectation and Proved Reserves. :

Developed Rcserm

Developed Resetves are that part of reserves {(whether Proved or Expectation) that is
producible through cumenty existing completions, with ‘installed facilities, using
existing operating methods. Facilities requiring minor outstanding actvities in
ongoing projects can be considered as existing if the outsranding capital investment
is minor (< 10%) compared with the total project cost and if budget spproval has
been obtained. Volumes behind pipe can only be considered Developed if the
additional activity (e.g. lower zone abandonment, petforating, simulating) does not

" require a full well entry/re-completion and if the cost of this activity (normally Opex)
_ does not exceed 10% of the cost of 2 new well

~ Developed Reserves should in painciple be estimated through extrapolaton of

existing well pesformance trends. This may be done either through plotting (e.g. rate -
vs. cumulative production, log oil rate vs. time) or through history matched
simulation modelling. If no significant history is available to match, Developed
Reserves will be based on pre-development (simulation) model projections, updated
for observed well geological and petrophysical data and well rates. In all cases,
Developed Reserves should represent the prodiiction that will be contributed by the
‘existing wells through the curvently installed facilities, assuming no future

- developrnent activity (the No Further Activity or “NFA” forecast), other than any

minor amounts as indicated above.

In genesal, the NFA forecast for mature assets may include volumes that will require
2 relatively modest (and cleaily economic) level of future Cepital Expenditure in
order to safeguard existing faciliies and equipment (excluding wells, which are
discussed separately above). It should be certain, beyond reasonable doubt, that this
expenditure will be incurred. Where substantial new investment is (found to be)
required in order to safeguard or, in the worst case, replace ageing facilities,
consideration should be given to reclassifying the yeserves associated with these

© activities to Undeveloped Resetves.
~ Please refer to Appendices 1 and 2 for the full FASB / SEC definition of Proved

Developed Reserves and notes on the interpretation of this definition as it is to be

" - applied in Group operations.

Undeveloped Resetves

Undeveloped Reserves are that patt of reserves (whether Proved or Expectauon) that
cannot be considered Developed Reserves, as defined above. ‘They require capital
investment through future projects (new wells and/or production facilities) in order
to be produced. These projects must be technically and commerdially mature
(Section 2.4.3).

Gas reserves that requite the installation of planned or anticipated future
compression should be classed as Undeveloped Reserves until the compression
equipment has been installed.

Incremental field development projects, which add reserves in their own right, may
defer feld/platform abandonment and may thereby also increase the reserves
producible from existing completions. Such gains should be included in the
economic evalua tion of the incremental development project and should be included

P
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in reserves when the incremental devclopment' project cancerned reaches technical
and commercial maturity (i.e. when its Resource Volumes become classified as
reserves). :

Future wells or facilities may sccelerate rescrves that would otherwise be p:oduced
by existing assets. The portion of resetves expected to be accelerated by the new
investments should be classified as Developed with the existing investments. If
future investment accelerates production such that additional reserves are recovered
within dme limits ‘(e.g. sales contract periods, licence duration), the additional
reserves should be classified as Undeveloped until this investment has been made.
The Undeveloped Reserves attributed to a field should be evaluated for each of the
specific idendified future development activities with which they are associated. The
preferred method is through detailed static and dynamic reservoir modelling.-
Deriving Undeveloped Reserves simply by subtracting Developed Resetves from an
" assumed total recovery estimate (e.g. from recovery factor correlations) is NOT
acceptable.
Please refer to Appendices 1 and 2 for the full FASB "/ SEC definition of vaed
Undeveloped Reserves and notes on the interpretation of this definition as it is 1o be
applied in Group opemuons.

2.3 4 Guide to the correct al!ocauon of resources to a categoty

Based on the forgoing, the following-diagram summarizes the factors to be taken
 into account when assigning a Petroleum Resource Volume (o its correct categoty‘

Figure 2: Resowree dassification guide .
‘A graphical example of the migration of resource volumes between categories during
a field’s life cycle is shown in Appendix 2.3.1. .
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As 2 projects matures, the corresponding Resource Volume “cascades” thmugh the
clagsification system (Figure 3). It is recommended that a Petroleum Resource
Volume Matumation Plan be maintained for all projects that have material Resource

" Volumes associated with them, documenting the work activities that are required for

2 project to pass through each stage of maturation. The project should also have
associated with it a plan of the actions required to mature the resources to the
produciion phase; the associated costs of exploration, development and production;
the scheduling of those costs; forecasts of crude oil, natural gas liquids and natural
gas sales volumes and, together with associated pncmg and fiscal te:ms, 2
quandfication of the economxc performance of the project.

Note that strict criteria apply in relation to:technical and commercial miturity before
2 project can migrate from SFR to Reserves (see 2.4.3 blow).

Dlscovery (exploration)
Undiscovered
SFR Appralsal I} Development planning
A ‘

Production

Figure 3 .Rmmthug"icanbnﬂw

2.4.2 Maturation from Undiscovered SFR: Discovery -

Discovety occurs when the presence of an accumulation of movable hydrocarbons is
proved through drilling and associated data gathering.

The concept of discovery applies to the entire accurnulation that has been penetrated
by the well, even if the penetration is only partial or the precise vertical and Jateral
extent of the zccumulation has yet to be established or confirmed (through
appraisal). All the Resource Volumes that are expected to be contained in the
accumulation are deemed to have been discoveted. These Resource Volumes matute
upon discovery to one ot more of the Discovered SFR or Reserves categoties, after
revisions have been applied 1o take account of information provided by the discovery -
well  The estimate of discovered Resonrce Volumes may have a wide range of
uncertainty at this stage, reflecting the uncertainties pertaining to parts of “the.
accurnulation that are remote from the discovery well location.

- m—
- —
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The conicept of discovety sutomatically extends to any aress of the accumulation for
which there is a reasonable expectation that hydunhc continuity exists through the
_hydrocarbon phase with the discovety well location'. - For “regional accumulations™.
which lack structural definition of their limits (such as oil shales, regionally pervasive
tight gas sands and coal measures), the discovery volume may be limited according to
a reasoned view of the area-that can be expected to be producuve on the evidence
obtained &om the discovery well, supponed by local expenence and analogy.

_ 2.43 Matusation from SFR to Resetvc!

For a Resoutce Volume to pass from SFR to Resesves, the associated development
project(s) must reach 3 minimum level of both technical and commercial maturity
in order to. satisfy the SEC requirement for “reasonable certainty” that the associated

Proved Resetves will be produced.

_Reserves that already have been booked but which potentially no longer satisfy the
critetia for technical and commercial maturity should only be de-booked after
thorough (te-)evaluation. This (re—)eva.luauoh must be completed as soon as is

- reasonably practicable: generally it is not ncceptable to retain rescrves that cannot be
justified. All reserves that are potentially exposed in this manner should be notified
to the EP Hydrocarbon Resource Co-ordinator, who maintains an inventory of such

- volumes.

FProjece Basis

- Resetves are associated either with 2 project (a development that is planned or in
execution) or with an existing producing asset (i.c. 2 project that has been executed).
A project is any planned creation or modification of wells, sutface production
facilities or production policy, aimed at changing an asset’s sales product forecast.

For Reserves 1o enter into the Proved category, independent review and challenge is
rcqmted (a3 2 control) to preserve the integrity of extemal disclosures. For masjor
projects such reviews are routinely executed through the Group’s Value Assurance
Review (VAR) process, or by locally defined anslogous processes in the case of

minor. projects.

In compliance with the spirit and initent of the SEC. rules for Proved Reserves, and
also to match reserves addiions with external expectations, resetves in principle

. should not be reported untl a project has been sanctioned (Final Investment
Decision: FID). This requirement is mandatory for major projects with Proved
Reserves exceeding 50 million boe Group share at FID or which require more than
US$100 million Group share capital expenditure, “Ini exceptional cases, reserves for
major projects may be registered in advance of FID provided that thete is a clear -
public demonstration of the Group’s intention to proceed with executing the project,
.or othet mitigating circumstances. Such cases should be raised well in advance of

year-cnd reporting with the SIEP EPS-P.

For intermediate development projects (for which between 10 and 50 million boe :
Proved Reserves would be booked), concept selecuon {VAR3) must at least have

been completed. -

' This should not be confused with the much more stingent requirement of “certainty that there is
continuity of production” that is required when determining the extent of the “Proved Area” for the

atteibution of Proved Reserves according to the SEC rules — for example, see Appendix 1,

—— o —
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For small projects (less than 10 million boe Proved Reseives Group share) 2
documented development plan should suffice, which may be notional if a well

. established analogy s in place. The quality of such a plan should be a sufficient basis
‘on which to judge the likelihood of pro;ect funding,

projeets-are-subjeet-to-a-deds ’WeﬁwmﬂWImW

“Ma;ot” projects must not be split i into several smallet projects in ordér to avoid the
requirement to await FII) before booking reserves. Similady, estimates of Proved
Reserves should not be played down for the same reason. The cut-off volomes
described above serve as 2 guide: if there are compelhng reasons for accelerating the
booking of Proved Reserves for “major” projects ahead of FID, or for delaying the
booking of smaller project reserves until FID these should be discussed with SIEP
EPS-P on 2 case-by-case basis.

Itis emplnsxzed that all Proved Reserves require full Group, Region and Asset
Holder commiunent that the associated projects will indeed be executed. This
should be demonstrated by, for example, inclusion of the projects concerned in the .
current Business Plan, or by 2 cdear demonstration that the projects are ccmm.
beyond reasonable doubt, to be executed.

echnical Matudty

For a project to be technically matute, there must be 2 documented definition of a
technically feasible project that is expected to be implemented with ‘reasonable
certainty’. The project definition must include: a description of the development
concept (including the planned recovery process); specificadon of the engineering
works required (number and type of. wells, production facilities and associated
support facilities, evacuation infrastucture);’ drilling/engineering cost estimates; 3
production forecast (including sensitivities) and economics. Thete should be no
" technical issues identified that could prevent the project from ptoccedmg Please
refer also to the general criteria described in “Project Basis” above.

Commercial Maturity

" A project is deemed commercially mature, when (1) its profitability meets the
Group’s investment criteriz (as specified in EP's Project Evaluation and Screening
Criteria, Refereice 12), (2) market availability is assured and (3) funding by the
Group is ‘reasonably certain’ to be provided (Le. certain, beyond reasonable doubt).
There should be no commercial issues identified that could prevent the project from
proceeding. Please tefcx: also to the general criteria described in “Project Basis”
above.

Assunance of nw:ket availability for oil (and/or NGL) means at least the ‘reasonably
certain’ availability of a. pxpelme to a shipping terminal or other outlet (¢.g. a refinery),
whilst fot existing gas provinces this means that the product is:

1) contracted to saleé, or

2 considered reasonably certain of being sold into existing markets, through
existing or firmly planned wansportation and delivery facilities.

For major gas resetves that rely on the creation of access to market (e.g. those reliant
on negotiation of LNG sales contracts), reserves booking should in principle be
deferred undl certainty exists concerning sales agreements. A Letter of Intent:

s e e =
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" genenlly will not provide sufficient assurance that a Sale and Purchase Agreement

will be concluded. Consequently Proved Reserves cannot be booked on the basis of

a Letter of Intent except with the express approval of the EP Exccutive (such

. approval should be sought via the EP Hydrocarbon Resource Coordinator). Binding

Heads of Agreements are a sufficient basis for: the booking of Proved Reserves,

. provided that such documents ate pheased in a way that commits both parties (buyer

and seller) to proceed to the conclusion of a Sale and Purchase Ag:eement. In the

event that Heads of Agreement.do not prowde 2 binding commitrhent, Proved

‘Reserves bookings shou!d be defetted uatil the signature of the Sale and Purchase
Agreement.

¢ In all cases, Proved Reserves should only be booked to the extent that they ace

' suppotted - by firm tranches of the sales agreement Optional tranches — especially

those executable at buyer’s discretion - should not be used as the basis for bookmg

. Proved Reserves unless and until commitments.ate made for the volames in question

~ or precedence exists in support of a claim that it is teasonably certain’ that said
volumes will be produced and sold. )

- Similar conditions apply to planned “spot matket” sales of for example, LNG
. cargoes.  Genenlly there should be precedence in support of a claim that it is
+ ‘reasonably certain” that said volumes will be produced and sold.

* The condition of markctabduy for gas reserves also applies to any associated NGL
products. If the gas market is oot assuted. ncither the gas nor the associated NGL
volumes can be reported externally

In some situations; potenuul buyers of gas or financiers of the associated

" development projects require evidence of “Proved Reserves” as part of theix own
assurance processes. Since the assurance of matket or finance availability is oftea a
pre-requisite for booking Proved Resetves via the Annual Repost to the SEC,
marketing and financing requirements may need to be sadsfied not with refexence to
the “SEC™ Proved Reserves, but instead to “technical” Proved Reserves, ie. the
Proved Reserves volume that would qualify for disclosure via the SEC assuming that
all commetcial issues had been msolvcd.

Projects in Support of Long- erm Commitments

Special consideration may be given to projects that support long-term supply

- contracts (e.g. LNG sales), for which a commitment has effectively been made to
execute the project, but for which the due process of verifying marurity might not yet
be fully in place. Such sitations can arise when the project will not be executed until
far into the future and, consequendy, detailed value assurance work has yet to be
carded out (VAR3 ot higher).

Genen.lly, commitment to the supply - contract represents a  clear public
demonstration of intent to execute the development projects that are necessary in
support of it. Also, value assurance work usually will have been undertaken prior to
signing the contract or taking FID on any infrastructure in support of it. In such
‘cases, it may be appropriate to register reserves for the projects that age expected ta
feed the long-term contract. Proved Resetves so registered must adhere to the SEC
definition of Proved: Reserves (Appendn: 1) and must be constrained where
~ necessary by a reasonably conservative estimate of the volumes that will be lifted
“under the contract (i.e. limited to the duration of existing contracts, unless extension
is certain, limited to the Take or Pay volume where applicable, or excluding optional
tranches that cannot be considered reasonably certain to be lifted),
FOIA Conﬁdentta\
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3.  GROUP SHARE

All Resource Volume estimates reported to EP Planning must be on the basis of
" Group shate. Group share is determined by three factors: (1) the.contractual share

of produced hydrocarbons, 28 agreed with the resource holders (usuglly the host

government), (2) the Group -share in the assets or the venture that holds the
* contractual share, and (3) licence duration and other restrictions.

. 3.1  Contractual Share

Resource Volumes can be distinguished wcordmg to three different types of
: agteement: Equlty,PSCand ‘New Contracts’. These are described below.

If 2 company has interests in seversl licence areas subjéct to different types of
agreement, a separate report must be made with respect to Proved Resezves for-each
of the contract types.”

311 Equity -

Equity resouxces are the Group share of Resource Volumes in Concessions.
Concession agreements lay down the general texms and conditions of openuon.
define the applicable tax rules, the Group share of Resource Volumes in the
Concession and’ the duration of the production licence. These agreements are

- generally with the host government, but in the USA they may also be with the private
owners of the.mineral rights (“lease or feé” conveyance of rights to the operator).
Such agreements may also be referred to as “Tax / Royalty” agreements.

3 1.2 PSC Entitlement

PSC Entitlement resources are the Group share of production in acreage governed
by a Production Sharing Contract (PSC). The Group entitlement share of
production is the Group interestin the sum of cost oil plus excess cost oil phus profit
oil, in accordance with the PSC terms. The entilement share is calculated from
ecosiomic modelling reflecting cutrent estimates of future costs and sales value. The

- entitlement calculation should be based on the Group s middle PSV of oil or gas (see
3.3.14 below).

To help adhere to the SEC’s requirement that Proved Reserves estimates should be
much more likely to be revised upwards than downwards in fature, the model should
be based on a “reasonably certain” production forecast, consistent with the
requirements of the SEC Proved Resetves definition (Appendix 1). Similady, since
cost uncertainties can assume a significant role in the overall uncertainty associated
with entitlement reserves for mature assets, the PSC entidement share of Proved
Reserves should be calculated using a reasonably conservative estimate of future
costs, such that actual costs are more likely than not to be higher than assumed and
consequently the Proved Reserves entitlement as mumzted today is more likely than
not to erx on the side of conservausm

313 New Contracts

A number of resource-holding counitries have introduced innovative production

-contracts in order to attract investment by foreign oil companies while preserving the
principle of national resource ownership. These agreements typically provide for the .-
contractor to recover costs and profits from hydrocarbon revenues while holdmg no
title to, or entitlement 1o receive, petroleum resources.

e e —_——
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US Pinancial Accounting Standards Board (FASB) regulations have lagged behind
these developments and provide litde explicit guidance on tesexves disclosute when
the risks and rewards of ownership are carded without fegal title to mineral rights.
-However, vohimes covered by such innovative contracts should be included in
external reports in an informative way to be consistent with the spirit of the SEC
tegulations. The volumes from which economic benefit is derived should be
reported, in principle, if all three of the following conditions are met: '

1. A phys:cal reservoir of minerals which meet the SEC dcﬁmuon of Proved

Reserves must unidettie the transaction.

2. 'The Group must legally own the minerals or be the tecxpxent of an in-

substancé conveyance of ownership.

Note: An in-substance conveyance of ‘ownership of (part of the) rmneml
rights can be deemed to oceur if the .Group has capital at risk, if the
repayment of the capital is dependent on the success of the project and if the
‘Group is, or has been, citically involved in bungmg the: pro)ect to a

successful conclusion.

- 3. The funding must not be a loan with litde of no reseivoir risk. In other
words, the level of risk should be commensurate with the higher levels of risk
that are normally associated with ol and gas reserves development, rather
than the lower levels of risk that apply typically to lodns:

Any new contract that is under consideration must be assessed fot the right to
disclose teserves on.its own. merits. This requires eatly engagement of the EP
Hydrocarbon Resource Coordinator, who ‘will be able to provide more specific
guidance and engage the Group Reserves Auditor and other experts (mcludmg
external legal opinion and Group Extemal Auditor opinion) as tequired. .

Asset holders working under such coneracts should complete the annual Resource -
Volume repost for the Group interest in these volumes, noting the nature of the
interest. Group share of production is calculated from economic modelling of total
financial reward in line with contract terms versus total revenues (see also 3.1.2
above). Reported volumes should be in line with the reporting of traditional reserves
with regard to royaltics and should thetefore reflect the volumes from which pre-tax

_ cash flow is derived. As elsewhére, cash :oyalm are mgarded as a production cost

(see 3. 3.2).

When pamcnpaung in a venture which grants neither title nor an entitlement to
receive petroleum, and which does not satisfy the three critetia above, no reserves or
- production volumes should be reported. For example this might occur if the
recovery of costs is guaranteed against adverse price movements or 2 shortfall in

recovered volumes.

————— e —

FOIA Confdentnal
Treatment Requested

RJW00762386



— Case 3:04-cv-00374-JAP-JJH  Document 424-2  Filed 10/15/2007  Page 20 of 48

"EP2003-1100 - R 15 Restricted to Shell Personnel Only

3.2, Group Share in EP Legal Entity .

If the Group holds only a pamal share (i.e. less than a 100% share) in the company
or entity that holds the concession or contractual share with the resoutce owners, .
this share must be taken into account in the reserves submission.

FASB rules stipulate that when the Group share of such entities exceeds 50%,
Proved Reserves are reported on a 100% basis, with the contribution that the
minority interest shareholding makes to the total being noted in external disclosures.
Prior agreement must be obtsined from Group Finarice before such reporting is
considercd When the Group share of such entities is 50% or less, reserves are .
reported on the basis of the share holding. -

3.3 Licence duration and other restrictions

3.3.1 Licence ot Contract Extensions

For internal reporting, Group share of Expectation Reserves and SFR are recorded
~ for the economic producing life of the asset, regardless of thé expity date of cureit
licences, Current licence terms should be assumed to apply to any licence extension
or renewal unless it is known or expected-that different terms would apply. In
. addition, Resource Volumes are also recorded 25 limited to the current licence period
(including any extension or renewals that are cestain to be granted, see below) for
Expectation Developed Reserves, Expectation Reserves and SFR.-

For extermal reporting, Group share of Proved Resarves and Proved Developed
Reserves is limited to future production within the existing licence- or contract

" pedod, including any extensions or renewals that are covered by documented
agreement, by legally enforcesble rights or where precedence supports the view that
extension or renewal is granted “as a matter of course” by the applicable authorities,
Estimates of “post-licence” Proved Reserves are also collected, so that the reward
associated with licence extension can’ be judged, but these volumes cannot be
included itt external disclosures.

33 2 Royalty
Qutside the USA, royalty is a payment made to the host govemment for the

. production of mineral resources. It is usually calculated as a pmcmage of revenues
(payable in cash) or production (payable i in kind).

" Where in practice royalty aobligations are met in kind (i.e. by delivering oil instead of
cash), the Group share of.production and reserves should be repo:ted excluding
these volumes.

Whete royalty is payable in cash or is in principle payable in kind but the govennnent
has formally elected to receive, or customarily receives, payment in cash, Group
share of production and reserves should be teported including these eq\nvalem
toyalty volumes.

Within the USA, royaltics ate payable to the owner of the mineral nights, who can
either be # private or a public entity (e.g. State government), In line with SEC
regulations, these are always excluded from Group reserves whether paid in cash ot
in king, for US propetties,

e e i = -
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3.3.3 Overriding Royalty : ‘
In the USA, there are often Overriding Royalties payable to the owner of mineral
rights or third parties. These shares of reserves are excluded from Group reserves.
Third party Overriding Royalties payable to Shell aze included in Group reserves.

. 33.4 Own Use and Losses

Group share Resource Volumes must exclude any volumes consumed as “own use”
(fael for production facilities, compressors etc) or lost (flared or vented) in the
upstream operations prior to transfer of the product to the buyer (Third Party’ ‘ot
~‘Downstream).. ‘This' is consistent with the definitions applied for eg. Gas .
Production available for Sales from own reserves (GPafS), as applied in financial
' reporting (Ref. 10). . _ s
. 335 Feesinkind . :

‘Third Parties may in some cases. pay Fees in Kind or Tadff in Kind for the use of
infrastructure (e.g pipeline tariff, processing fee). Such volugies received by the
company (1o the extent that they originate from non-Group owned resoutces) do not
constitute. a Group share in resources and should be excluded from reported
volumes. Condensate ‘volumes recovered from a pipeline system related to
transportation of Third Party gas volumes and sold by the company are equivalent to
Fees in Kind received. All Fees in Kind received should be included as 2 purchased
volume in the company accounts. Co ' o
Whese a company pays Fees in Kind (from its own fields/resources) to 2 Third
Party, these do constitute 2 Group share in resources and-should be included in the
reported volumes. Annual volumes produced and used as Fees in Kind should be
inchided in sales volumes, with associated révenues (at an agteed or fair market
value) equivalent to booking of the incurred operating cost. -

3.3.6 Under-lifs and Over-lift

Group share should allow for any historic under-lift or over-lift by parters or
government. A Group historic overlift should be reflected as an equivalent
reduction of Group resesves, 2 Group histotic undec-lift as an equivalent increase of
Group reserves. ‘ . :

Group shate should reflect the effect of swap deals, for example in gas fields in
which early production capacity in one field is traded against later production
tepayment by the other. In principle, rescrves booked for each field should reflect
the volumes actually produced (and sold) from the field in question.

Treatment of take-or-pay volumes should be aligned with financial treatment of the .
cash received and booking of production volumes. This generally means . that
volumes paid for but not yet taken (produced) should be included in resecves.

"It is essential that the treatment of reserves and production in the above cases are

consistent with the corresponding treatment of Group income in financial reporting,
see also 3.3,13, : ‘

3.3.7 Open Acreage

Group share of Resource Volumes is non-existent in open acreage and acreage for
possible future a¢quisiion or farm-in. . ~
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3.3. 8 Committed Gas. Resetves

This is the total volume of Expectation Gas Resetves Within Licence that has been
committed for sale under long and short-term contractual agreements. In countres .
with 2 mature or deregulated gas market, all gas reserves which have a near certinty
of market take-up can be classified as Commmzd. - .

©" 339 Committsble Gas Reserves

This'is the total volume of ¢ expectation gas reserves that has aot been sold, but which
could be s0ld .under contracnul agreements yet to be negotiated. The sum of
committed and committable gas reserves is equal to the Expectauon Gas Resetves
Wn:hm hcencc. ,

3.3.10 Gu Recmpectlon

- Gas volumes re-injected in a zeservoir, for pressure maintenance, gas conservation,
Underground Gas Storage (UGS, including cushion gas), or other reasons, without

" teansfer of ownership; remain part of a company’s resouice base and should be
included in the Group Resource Volume estimates. These gas volumes should be
chssified and reported as-reserves or SFR, depcndmg on the recovery anticipated

. through future developments (also takmg into account annc:pated re-saturation
losses).

Gas volumes re-injected in 2 UGS project on behalf of 2 Third Pacty (either
following transfer of ownership by the company to this party, or following
_production by the third party itself) do not constitute a Group share in resources and
should be excluded from repotted volumes. :

3311 Oil Sands

Petroleum volumes (hesvy oil, bitumen, syncrude, gas, liquids, etc) recovered from

uuconvennonal reservoits  (oil sands, tar sands, coals, ' ol shales) by a

‘manufacturing” process must. be reported separately from the conventional

resource base. This includes conventional reservoirs where tecovery occurs through

a miining opetation. However, conventional Reserves or SFR can be claimed for

: otherwise unconventional reservoirs if the petroleum is recovered in its natural state

- and original location (i.e. has not been “manufactured™ in stw- by alteration from

natural state) through the use of conventional methods (wells). Examples of this are

+ . coal bed methane produced from wells or heavy oil produced from wells using
conventional thermal recovery methods. -

- ——
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3312 Aggregated ;itoductibn forecast

The aggregated production forecast of an entity must be consistent with its reported

reserves. This also holds for the ‘proved forecast, as defined by the aggregated

‘reasonably certain’ amount of petroleum forecast to be produced by the appropriate

development/production scenario, duly respecting license duration and overall
* constraints (e.g. quota). . :

The tonal Proved Reserves disclosed by an Asset Holder should be underpinned by a
comresponding production forecast that at no point in time exceeds the Asset
Holder's aggregated Business Plan forecast. In genérsl it is expected that the
production forecast for Proved Reserves will start at the same level as the Business
. Plan forecast ‘and that it will gradually fall below it over time, reflecting the
decreasing level of certainty that is normally associated with longer term elements of .
the Business Plan. The Proved production forecast should contain only the cugrent
Proved Reserves and the corresponding projects. In principle project scheduling
_ should be the same as that of the Business Plan forecast, or somewhat accelerated if
this can be justified. Refer also to Appendix A2.3.3. :

3313 Consistency with financial reporting

Proved Reserves and production must be reported consistently’ with procedures

adopted by the Asset Holder’s finance department, guided ultimately with reference

* to the Group Financial Information Manual (GFIM, Ref. 10). Close co-operation is

" therefore required between the finance and teclinical functions to ensure that

alignment exists. Areas for attention include, but are not limited to, the repotting of:

- Total Oil Sales; Total Net Gas Production Available for Sale; quantities used in the

* calculation of depreciation through the Unit Of Production method; gas volumes

paid for .but not lifted; volumes reported -in relation to Group consolidated
companies; etc. -

33 Oil and Gas Price A
Resource Volumes should be evaluated 2t the Group Mid PSV of oil and gas price:
- that is, the economic limit for production operations in which Resource Volumes are
_ reported using the equity method (see 3.1.1 above) should be established based ‘on
the Mid PSV. Similarly, when estimating Resouzce Volumes using the entitlement
method (PSCs and “novel” contracts ~ see 3.1.2 and 3.1.3 above), the Mid PSV
should be used as the basis of the calculation. :

This approach could be deemed contrary to the letter of the SEC rules for Proved
Resetves, which imply that the prices extant on the date of the estimate (31
December) should be used. ' The Group setains the Mid PSV as the basis for
reporting since (1) changes in product price have either neutral or opposing effects.
on the resetves estimates for the equity and entitlement methods, so that overall the
Group’s Proved Reservés are relatively insensitive to changes in product price; (2)
-the adoption of year-end pricing could lead to excessive annual revisions to the
'Proved Reserves estimates for individual assets, and; (3) it is generally not feasible to
await observation of the year-end price before completing, auditing and discussing
with other stakeholders the estimate of Proved Reserves. ’

The Group’s disclosure of the Standardized Measure of Discounted Cash Flows is
calewlated at the acral year-end price. "~

o
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ASSESSMENT, REPORTING, RESPONSIBILITIES AND AUDITS
Rm?u:ce classification and reporting is designed to support the Group’s decision-
making process with respect to resource allocation and portfolio managément, in
pussuit of profitable business growth and reserves replicement objectives. Efficient
systems to monitor the anfiual changes in the vadous resource categories -are
therefore essential. . ' .

An asset holder’s internal resource assessment and repotting systems should:

2) Record the maturation plans for all Scope For Recovery opportunities (projects),
b) Monitor performance in maturing volumes relative to target, :

,c)' Provide for systematic controls to assuré the integrity of volumes that are

teported, ' '

V _dj Provide for regular review of . ultimate recovesy targets for existing fields in

41

42

4.3 -

pursvit of constant improvement,

" ¢) Record Key Performance Indicators (KPIs) to measure perfo:mance, eg.

resexves replacement ratio, Scope For Recovery maturation ratio, time between
discovery and first production. - .

Shareholder Requirements
EP Planning will communicate each year 2 timetable and details of data submission

requirements for both internal and external reporting. : .
‘Volumes will be reported based on the classification system described in this repo:

Additional information is reported for the calculation of the Standardized Measure,
external disclosure of which is required by the US Financial Accounting Standards
Board (FASB). ' :

Methods and Systems

Asser holders are responsible for selecting the methods and systems thar are
technically the most approptiate for quantifying the Resource Volumes of their assets

. consistent with these guidelines. The preferred methods and systems may vary

depending on the type of resource and with time as the resource matures and

- technology improves.

Responsibilities and Audit Requirements

4.3.1 EP Planning Responsibilities.

EP Planning is responsible for compilation of the Group statistics of Resource
Volumes, the analysis thereof and- the communication to other functions. EP
Planning also maintains the Petroleum Resource Volume guidelines.

4.3.2 Reserves Auditof Responsibilities

The Group Reserves Auditor carmies out regular detiled reserves audits in asset -

holders to verify compliaice with the Group’s guidelines. The Terms of Reference
for such audits are included in Appendix 3. In addition the Group External Auditors
verify the Proved Reserves data for external disclosure.

SRS
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4.3.3 Region and Asset Holdet Responsibilities

Definition of intetnal reporting requiirements, tasks and :e:ponsxbnhues should be 2s

per the Region’s (or Asset Holder's) Management System (Ref. 5). Technical and’
- Financial furictions must co-ordinate and reconcile thm ﬁgum (pasticulady
- production volumes) prior to submission. :

All levels in a Regional organization, including asset managers and the reservoir
mgmee: preparing the individual field reserves estimates, must be aware of the
importance of externally-reported reserves (Proved, Proved Developed) and’ their
impact on financial indicators. -

Region and asset holder management is responsible for ensuring that the guidelines

are implemented in such. a way as to best represent to sharcholders and potential

investors the true value of the asset, subject to the rules and regulations of the SEC
_ and FASB, a5 stated and mterpreted ‘herein (Appendlces 1and2).

4.3.4 Reserves Operated by Others

. Whete Shell is not the operator, the Group company. that holds tbe interest/share in

the venture is responsible for the preparation of the reserves submission. In this case
. the Group company involved is.responsible for cnsuung that reporung is cmnphant
. with Group guidelines.

This may involve mclasstﬁcnuon of volumes between Reserves and SFR categories
where the operator’s criteria differ from Group criteria concerning the evaluation of
P:oved Resetves.

'4.3.5 Audit Trail

Audit trails are essential in the Resource Volnmc reporting process. They are

indispensable tools for the Group Resetves Auditor to assess the quality of the.

Proved Reserves estimates and when handing over Resource Volume estimates

between field reservoir engineers and reserves co-ordinators and their successors.

They should support and document the reported figures and ensure that the Region
- and Asset Holder management understand and “own” the reported volumes.

For all Resource Volumes an audit trail must be available of the assumptions made
and processes followed. This will allow any subsequent assessor to modify these

* estimates based on new information in = reconcilable manner. Thus, evaluation
reports must be compiled (preferably on a field basis) giving the basic data, the way it
has been intetpreted and processed, the development options considered, and the
resultant volumes with the assigned probabilities. In addition, a description should be
given of the development strategy, including data gathering activides. These reports
may be wotking files (if acceptable to local auditors), but it is recommended to make
a duplicate ‘for file’ to ensure that the data are preserved in field reports.

Where subsequent small revisions are made, an update note must be compiled.
Multiple changes may be combined in one overall update of the résource volumes if -
they all belong to the same change category. After several years of stall changes or
following a development study, a new evaluation report must be-issued. When a
proposed change has a significant impact on the Company’s total reserves or

~ financials, EP Planning should be advised at the eatliest opportunity.

Guidelines on how to prepare 2 good audit trail, with suggested formats for tables
etc. can be found on the Shell Wide Web (Ref. 11).
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4.3.6 Data Management

The reporting of Resource Volume data 10 EP Planning is achxeved uging a standard
Excel template wotkbook (the “Resource Volume Workbook™). This is described in
3 sepame document (Ref. 2). )
Each asset holder must adopt a system for storing Resoutce Volume data that both
delivers data in the required format for the Resource Volume Workbook and meets -
the needs of the asset holder for planning and monitoring performance in petroleum
resource matusation. Typically the latter requirement means that data must be stored
at 2 finer level of resolution than is required for the Resdurce Volume Workbook.

" ‘The detail and sophistication of the data stotage and management system is dictated
largely by the nature and complexity of the portfolio of assets in question.

Whatever system is used, it must store data in such a way that changes to Resoucce
Volumes can be tracked over time. Systems must provide for the aggregation and .
reporting of year-end Resource Volumes in each classification system category. ’I'hcy
must also provide for the aggregation of changes in Resources Volumes that occur in
each year, enabling changes to be further subdivided by each of the “reasons for -
change” that ate prescribed in the Resousce Volume Workbook (Ref. 2).

* Asset holders are advised to record all Resource Volumes in such a way that they can
be aggregated and expressed on a per-field basis (in the event that a field may be the -
subject of several different projects) or 2 per-project basis (in the event that a single
project addresses several different fields) when :eqmzed.

At present there is no single Group-supported system for the storage of Resource
Volume data. Each asset holder typically makes use of a system chat has been
" tailored to the complexity of its portfolio of assets. These systems inchade RISRES
- (for.the more complex portfolios), FASTRACK, commercially available software and
Excel spreadsheets. All such systems must be accompanied by 2 documented audit
trail that summarizes the source and location of the relevant information.,

Counsideration is currently being given to introducing'a Group-standacd system, with'
links to the systems used for business planning and capital allocation.

—~
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APPENDIX 1 PROVED RESERVES ~DEFINITION

United Scates Securities and Exr.hange Commission (SEC), Rn!e 4-10(:) of Regulntion 8X,
produced pursuant to the United States Securities Exchange Act of 1934;

* " Prowd oil and gas reserves. Proved oil and gas resecves ate the estimated quantities ofcmde oil. natueal
. gas, and natural gas liquids which geological and engineering data demonstrate with reasonable
certainty to be recovetsble in future years from kniown reservoirs under existing economic and
opemting conditions, ie., pnces and costs as of the date the estimate is made. Prices inclade
- consideration of changes in existing prices prov:ded only by contractual agrangements, butnoton
escalations based upon future conditions.”

@ Reservoirs are considered proved if economic p:oducnbdxty is supported by either actual

production. or conelusive formation test. The atea of a reservoir considered proved includes

{A) that portion’ delineated by drilling and defined by gas-oil and/or oil-water contacts, if any;

and (B) the immedistely adjoining portions not yet drilled, but which can be reasomb!y

_judged as economically productive on the basis of available geological and engineering data.

In the absence of information on fuid contacts, the lowest known structural occurrence of
hydrdcarbons controls the lower proved limit of the resetvoir.

() Reserves which cin be produced economically through spplication’ of improved recovery
" techniques (such as fluid injection) are inchided in the "proved” classification when successful -
tesnngbyapﬂotpro;ect,o:duopmuonofanmsunedptogmmm the resesvoic, provides
support for the engineering analysis on which the project or ptograui was. based. ‘

(i) Estimates of provedtesetves do notmch:dc the followmg

(A) .oft that may become available ftom known reservoirs but is. classified s&pmtdy ay
' *indicated- additional reserves”;

(B) cxudeoﬂ,mmmlgas,mdmtumlgas liquids, dzerecoveryofwhndussubjectm
~ reasonable doubt because of uncertsinty as to geology, reservoir chmtwsncs,
ecotiomic factots;

{C) crude oil, natural gas, and natural gas Lquids, that may occue in undrilled prospects; and

. (D) crude oil, natural gas, and natural gas liquids, that may be recovesed from oil shales, coal,
gilsonire and other such sources.

Pmcddmbpcdmludgmmw Proved developed oil md gas seserves are resetves that can be
expected to be recovered through existing wells with existing equipment and opmung methods.
Additional off and gas expected to be obtined through the applicstion of fluid injection or other
improved recovery techniques for supplementing the natural forces and mechanisms of primary
recovery should be included as "proved developed rescrves” only after testing by a pilot project or
after the operation of an installed progesm has confirmed through production response that
increased recovery will be achieved.

Proved andeveloped reserves. Proved undeveloped oil and gas reserves are reserves that are expected to
be recovered from new wells on undrilled acreage, or from existing wells whese a relatively major
expendmn'e is required for recorpleton. Reserves on undrilled acreage shall be fimited to those
dulling units offsetting productive units that are rexsonably certain of production when ddlled.
Proved resesves fot other undrilled units can be claimed only where it can be demonstrated with
cestainty that there is continuity of production from the existing productive formation. Undet no
- citcumstances should estimates, for proved undeveloped reserves be attributable to any acreage for
which an application of fluid injection or other improved recovery technique is contemplated,
unless such techniques have been proved effective by actual tests in the area and in the same
reservoir. . '
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Shell’s i mtetp:ennon of the SEC definitions, supplemmted by guidance published by SEC staF, is

as follows:
FASB / SEC DefRinition SEC Interpretations (Ref. §) Sheu&wplnmpumin .
Proved ofl and gas reserves are the Putuse revisions should be more Futitre revisions should be more
estimated quantities of crude oil, likely to be upward than dowowaed.  fikely to be upward then downward.
. natural gas, and natuedl gas Jiquids - . .
which geological and ingdata A conservative approach is required  Reserves estimares for new and
demonsteate with reasonsble cortainty umilduuumppomdbyﬁ:ld developed fickds should be
"t be secovezsble in future years from cvsdm based on a Low cui (consexvative)
known reservoirs ... projection of future production and
. : should be consistent with ‘Proved
Ares’ volumetrics.
" Performance-based projections may  Resaxves estimates for mamre ficlds
be the median, not necessarily the should be based o ‘Dest estimate’
. low estimaze. performance exteapolations and
. . Proved ceserves should
grow towards Expectation seserves
2  Existing Conditions, Prices and.
Costs
{Proved teseeves shoukd be catimated)  Existing economic snd operating economic and opereting
- under existing ecovomic and |, ‘conditions may inchde Ratage conditions may include identified
operating conditions, i.e., prices and changes in these conditions. Such future changes in these conditions
costs a3 of the date the estimare is ﬁlmxedmgesmubekmud (e.g new developments),
'uude.?mumdud:com(d jon of inable, must have 2 reasonable  thair costs ase fully inchuded in the
mmngpmupmmd cmtyofoc:mgmdmmbe project ecoriomics. Projects must be
oaly axwxgumnu,but‘ incdluded in the cconomic feasibility.  economically viable (in the
ootonmuwbasedupon The latter must also include Expectation case). Abandoament
conditions. abandonment. : costs should be indnded in
’ economics,
Prices and costs should beas of the  Prices should be a5 per Group Mid
- date the cstimate is made, ie. atthe  Project Sereening Value (PSY) of ol
last day of the year. s0d / o gas price, this reflecting the
! Group’s long-term cstimate of
produst prices based on corvendy
3 Producibility .
Rme:vomaeconndcndpmed Producibiity must be demonsteated  Producibility it demonstrated cither
ducibility is supported by through a full formation test or through production or a production
mhermmlpzoducuonorm theough production st economic test, theough a wireine test, or
condlusive formation test. racea. Cannoc be a wiseline formation thrwghiogmd/mmdcndm
. . test. : . yvepmve
cortain instances, proved reserves . analogy with other produced
::lybemignedm.remoénonmc Proved seserves in unproduced reservoirs in the ares (NB ~ not
basis of 2 combisation of eJectdcal and mcmmmbedaﬁneduﬂyifm nemdyin!heumcﬁdd). A fluid
other type Jogs and core analyses which: wnalogy can be demonstrated with sample must be avallable.
indicate [that] the ceservoics are other produced reservoiss in the
analogous to similic reservoirs in the  Sume field. “‘”‘W':q“mm
same field which are producing or have OVervhelming’ support of log ang
demonstrated the ability to produce on 07 dats {which should be
a formation test. (Topic 12 of favourable o the unproduced
Accounting Series Relcase No. 257 of  teservois).

the Saaff Accounting Bulleting).

Note: This sllowed analogy scems
much more stact Jog and core data;
in same field) than that allowed for
Improved Recovesy.
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Proved Area ~ Latersl Bxtent

The area of  sesexvois considered
pmedmhdaﬁtupomndeﬁmtqi
by dailling (.-), and the immediately
adjoining portions not yot deilled, but
- which can be reasonably judged as

* economically productive on the basis
* of available geological and éngincering
data .
Reserves on undglled acreage shall be
livpited to those dalling units offsctting
productive units that are reasonably
certain of production whes drilled.
Provesd sescoves for other vodrilled

. units con be cliimed onty wheve it can
be demonstmted with cestainty that
there is continuity of production from
the existing productive formation.

WPMAMMW&

producing formation. Hydrulic
continuity of the hydrocarbon fluid
and of the reservois
nmnbcde_mmsunwdwthmzy.
This conclusive evidence of
communication from production or
{inecference) pressuce
measurements. Seismic data alone is

00t seen a3 & sufficient condidon to

Prove COMMUNICAtIon OVer asess
ontside the eight ‘offset’ drainape
ArCRS, -

The above conditions can be waived

- only hy condusive reservoir

Aiarts ack s
¥ orp e
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FASB / $EC Definidon - SBC Imerpretations (Ref, 8) Shall Group Interpretation

4 “Froved Avea = Fioid Levels : i

‘The ared of a reservoir considered Reserves down to & known fluid Proved reserves shall fulfil ‘Proved

proved includes that portion {...) “contact of the Lowest Known Aves’ conditions (see definicion

defined by gas-oll and/ox oif-weser Hydeocachons (LIKH) maybe balow).

‘contacts, if any. In the absence of considered as proved. lnchnbmm Wamlwds(mdvohmbdaw

information on fluid contaces,the - .of 2 fluid contact, 6o reservoit may be eonsidered proved

lowest known structarsl occusrence of volumbelowd:eLKHshallbe based on indirect cvidence tbiained
hydeocarbons controls the lower coasidered 49 proved. . from pressure messuremients made
proved limits of the reservoir. Nomhmmmmubydusm in the reservoie concemed.

T _ imply that no proved reserves canbe * Volumes below LKH can siso be
attributed below the lowest logged omddendpmedifgoodqulﬁq
hydsocarbon under sny seismic amplitudes can be considered
circumstances untll performance data  proof of hydrocasbons and if these
s available that clearly demonstates © are continious oves the sren (Ref.
theit presence. The Shell Gronp 13).
curceatly seeking clarification of this | .
nnmfwmdneSEC
Pmedoimmnnbeuﬁud Proved oil reserves can be eatried
:bovemghestl(mnmonlyxf above Highest Known Oil if there is
there is evidencz of the - convincing evidence of the ofl being
ol being undersstusated (Ref. 14). undtmm_m&

.vaedllumuthalﬁdﬁl ‘Proved

Aren’ conditions.

The Proved Asca’ is defined as an
area of the reservoir with at least one
producibility either in the reservoir
tteelf or in an anslogous reservois.
The Proved Area is delincated by
water levels proved either by
logs/cores or by pressuse
interpolations in the reservoir.
Continvous good quality seismic
mnpﬁmd&smpmnvemdinﬁm
of hydrocacbony may furthee

‘delincate the area {conditons in Ref.

t3), Thcuushmldmtcxmd
beyond scaling bardiess or
foults. Areos extending beyond nine
well drainage aress a0 be scoepted
28 a basis for proved reserves if these
is 2 demonstraved analogy with 2
proved rescevois (of same or pooree
propestics) in the ases, or (peeferably)

. through obsesved pressure or fluid

responses in the reservois,
’mnbovecondmonscmbewvod
byr d ;usmmr d

e Of l-
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" by actual tests in the arca and in the

Same reservoir,
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PASB / SEC Definition SEC laterpresations (Ref. 8) Shell Group Interpretation
Proved Developed Reserves
Proved developed oll and giw teserves  Proved developed resarves can also Peoved developed reserves require
ace reserves that oan be expocred tobe  be booked if only minor expenditure  existing faclities and completions,
fecovered theough existing wells with i outstanding before production can  with existing openating methods. If
existing equipment and operating be started (e.g. sales connection, re-  oustanding activitics in ongoing
methods. completion, additions] pecforation,  projests are only minor (<10% of

bonhole stimulation). project Capex), the project can be
booked ax developed. Similady,
resecves requising only minor well
activities (<10% of cost of acw well)
may be booked a5 developed.
Proved developed reserves should be'
dedved from production teend
N - extrapolations oc through No
Further Activity (NFA) forccasts
from simulation models. These
models must be properdy histosy
matched whea production history is
- . available.
Proved Undeveloped Reserves . ’
Proved undevelopad oif snd Proved reserves must be booked s Proved undeveloped reserves ase
reserves are reserves thatare expected  undeveloped if major expendiare s resesves that require significnt
% be recovered from new wells on required to prochuce the volumes. ionsl development
undrilled acreage, or from existing expeaditure to ensble prodiction
_ wells where 5 relativcly dnajor (sex sbove).
expenditore is required for
. recompletion. Reservoie simulation is the prefesred
" toal for deteomining undevdoped
feserves,
Undeveloped reserves saust be based
on specifically identified future
) scttvities {aew wells or facilities).
mehthmbepmduoed Tao carzy Improved R yproved  Improved R y proved
economically through applications of  resexves, the improved recovery in fronticr areas can be booked
mpfavedmavayoeehnlqm(mchu methiod must cither: without a plot if dhe latter i not
fluid injection) are included in the - Be verified by routine commercial  justificd and if ather information
“proved” classification when successfd  * usc in the area, or (core and fluid studies, anslogué field
testing by 2 pilot project, or the - Have a techaically and expegience) provides the necessary
-operation of an insmlled program in commercially suceessful pilot test ot e (Value of Information
. the reservoir, provides support forthe  an installed program in that specific  approach). This implies that the
engineering anslysis on which the rock volume in the fidd, ot project must be technically gnd
Project or progeam was based. - Have 2 successful pilot test in an tommemaﬂynumumdpmm
Additonsl ofl end gas expecizd to be analogous reservoir in the same fi g must be bly certa
abuitied through the application of geolagic foomation in the without thepilon FID must have
Ruid injection or other improved immediane agrea. An analogous been taken for major profcts.
recovery techniques for supplementing  reservoir is one having the same or
* the natwal forces and mechanisms of poorer reservoir properties
primazy recovery should be incuded a8 {porosity, peomeability, thickness,
“proved developed resceves” only after  hydrocarhon sarurstions,
testing by a piot project or after the continuity). .
operation of an installed program has ~ Note: This allowed analogy is much
confismed: theough production more lenjent than that allowed for
sesponse that increased recovery will produciblity.
be achieved. . .
Under no circumstances should Improved Recovery ptoved H d R
estimates of proved un developed eeserves can be claimed dcvdopcd :eeewushmﬂdhebssed
 regceves be attributable ta any soreage  only for those wells that have shown  on performance extapolations as
for which aa application of Ruid production increases associated with  soon as feasible.
injecton or odm' nnpmved reeovery the improved recovery technique.
tech lated, unless such
c:chmquea have been pmved effective
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FASB/ sscmmuon. ) SEC Interpretations (Ref. 8) Shell Group Interpretacion
, ‘ 3.3 “.l L N
chmofpmvedrumudoam Pmednnnumqmum Projects must be Technically and
include the following: commitment to pureue the project,  Commerchally Mature sad funding -
-cn'sdeoi,umdp:,mdmmdsu eg APE, FID, MOU, signed under the Group Capital Allocstion
‘THiquids, the sccovery of which is subject  contracts, firm plang and timetables.  scheme must be fikely.
to reagonsble doubt becanséof | - . This implies economic viability. Techiical Matusity implies that theee
uncertainty as to grology, reservoix Project financing must be eeasonably are o pacentiz] show stoppers.
characteristics, or economic factors; certain, . Commercial matusity implies that
; Lo An inordinately long delay in the evacuation routes will be avaiiable
* gchedule of devdopment may * and thar » masket is reasomably .
introduce doubr, sufficient to cextsin for gas volumes (¢.g. through
predlude the aitribution of proved binding Hesds of Agreemint or and
TESEIVES. . acrual Sales A
Proved reserves must have a FID must have been taken for mmajor

reasonable cectainty chata macket  * projects. Smaller projects should
exme.g.muingmﬂmﬂyphmcd have passed VARS or similac peec

evacuation ipfmstructore, sales reviows.
wnmormnﬁmu. . :

Proved inuance  Proved vol miust be produced
olpcmm.ooneummd mmmmmp:odumncmuof
commerciality ag ts to p their extension if theye is provision
the project. Iﬁh:mguhmbody fmd\ekmhdwlicencepeﬂm’n
has the right to end the sgreement

upon expiry, sutomatic renewsl ean’

' aﬂybemmedf&mn:hngmd

clear teack recond of rencwals and §f -

) thmummwupectdmdus

- mmlmynoeocwx

" 10" Unproved reserves sod non-reserves o
Estimates of proved reserves do not T-rmda,Olmd:,Oihhdam Huvyoil,b&mmm.syncmde.gu.

include the following: must be booked as minivg resecves, lsqmds.emmmcmd
- oil that may become available from  not petroleum reserves, if y is ional reservoirs (oil sands,
kaown reservoirs but is classified not through the drilling of wells. tar sands, coals, ol shales) by &
separately a5 "indicated additional "manufacturing” process muast be
s repocted scparately from the
’ o - crude oil, natura) gas, and nawral gas ) conventional resource base.
' : ., liquids, chat may occur in undrilied . However, ceserves can be chaimed
. : - for otherwise unconveational
* - crude ofl, narural gas, and natural gas sepcrvoirs if the petroleuns is
Yiquids, that may be recovered from . recovered in its natund state and
oft shales, ¢oil, gilsonite and other - origina location (Le., has ot been
* sources, : "manufactiured” in sits by dteration
from natural state) throngh the use
of conventional methods (welis). Ao
example would be coal bed methanc.
. Volumes in undrilled prospects or

ised ficlds ace carricd as SFR.

1
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extract the hydrocucbions and must
be exposed to explontion /
development sigk.

EP 20031100 28 Restticted to Shell Personnel Only
FASB / SEC Definition SEC Interpretations (Rel. D) Shell Group Interpretation
n Pmbabﬂindcm&oduol’mm Pmbnbdkn:mcdio?smrecdgnud Detesministic Low case scenario
uﬁnutm, 0 have become mare useful, modelling (based on ‘Proved Ares’
volumetsdics in immature fiedds) is the
The issuiog of confidence ceiterin - prefested method for estimating
(e.g: 90%) is 2t this srage too proved reserves. Probabilistic
premature,’ Past ond current methods ace recommended mainly
practices viilizg & median or best fox caleulating volumes in
estimate, which may imply that explocation prospects and
foture revisions are not more unappraised discovesies. -
to be positive than negative. This 1f probabilistic volumerfic
inconsisteacy shoyld be resolved. calculations are used for cstimating
Limiting criteria, ¢.g. LKH, shalf still  proved reserves they must conform
be honored. - 10 Proved Aces’ conditions. ’
A strightforward reconciliation is Probabilistic addition should only be
- sequired fos financial reporting used atlevels below those used for
. pusposes if probabilistic additonis  financial asset accounting.
used. '

2  Sapdacdized Measuse . s
Sundatdmdmmuofducwnwd Al elenents, including income tax,.  Standardized Measure submissions
_ﬁmuosham twodand gas  must be discounted at the standard are based on end-year prices and full
properties must comply widk pace 30 of  mre of 10%. “Short cut” 23 per SAB  year sverage operating coste. Capex
FAS 69°. mpicﬂ:D:l-Qn.Zmynocbwsed. coaty arc e per date of estimare. ‘The

pmbeddimmmofm%u

Fatuse cash inflows [should] be End-ywpmumm physical prices -

computed by spplying yearend prices  on the'last day of the year. 'I‘beumc»

‘of old and gus relsting v the: mq\mmmnpplmm(ﬁmm)m

entexprise’s proved reserves to the .

yaar-end quantities of those reserves.

‘(*Setement of Financisl Accounting

Standards 69, pacagraph 302.) )

13 "Producion Shasing Agreements - Proved reserves mustbe based on - Reserves ase based on cost aod profit

the “economic interest method” ofl revertue divided by a reference ol
{fature cost and profit oll revenne price a3 per Group PSV scaeening
divided by yoac-end ofl price) and not  values. .
-the “working interest method™ PSC catitlement share should be
(working interest in contractor cslculated using a reasonably
venture, minus royalty), as the sum conservative estimate of fanire costs.
of all entidemeats must not exceed For PSCs and other novel conteacts:
100%. Resexves volumes determined  The company should have pravided
by variout ownees should sddupto  / contnbuted technical upstream
100% of fitld volumes, expertise ta the project and it should
Produces must have the right w tave funded development eapital

that is subject to upstream rigk.
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APPENDIX 2 RESOURCE VOLUME ESTIMATION

Az.l Qmmnﬁcmon methods

Resource Volume estimates are inherenty sub)ect to uncertainty because daey are blsed on
sparse data (from scismic and dailling) and interpretations - that .contain sometimes
significant margins of error. In-depth .undeistanding is necessary to enable ‘realistic’
reporting of Proved Reserves. The most nmpomm method: to quanufy and assess the
range of uncertainty in Resource Volume estimates are: .

'~ The Probabilistic method (p85, Mean, p15)
- The Determiniétic method:
- Mutiscemado
- SEC/SPE (Proved, Probable, Possible)

The SEC Proved Réserves definition is strictly deterministic and all Proved Resegves
disclosed externally by Shell should ndhexe to the SEC definition. Gmup practice in this’
respect is summarized in section A2.2,

 A211 The probabilistic method

The probabilistic method is good for assessing t.’ne unmtmnuu of exphnuon prospects,
partially appraiséd discoveries and single development concepts in general: For (major)
ficlds that are at the “concept selection™ mge the muln-scenmo method is preferred, as
described below.

- The probabilistic method has been in use by the Group since the 1970s. Whilst the Group
was initially alone in the industry in npplymg it, the method has gradually gained wider
acceptance, e.g. by the SPE (Ref. 6).

The method consists of assigning ptqbabﬂlty densuy functions (PDFs) to each of the
parameters that define a Resource Volume estimate (e.g. gross bulk volume, porosity,

- hydrocatbon fill and saturation, hydrocatbon volume factor, recovery factor). The PDFs
are then combined either mathematically (moment’ method, see Appendix 7 of Ref. 4) ot,
more commonly, through Monte Cado simulation. The Monte Cardo method selects 2

* value at random from each of the parameter PDFs, combines them to yield a Resource
Volame estimate, and repeats this process many times over to yicld a PDF for the
Resource Volume itself Software tools that use Monte Caro sxmulauon include @RISK,
Crystal Ball and FASTRACK.

The PDF of the Resource Volume may be mtegnted to. yield 2 cumuhuve probability
fonction (CPF), which defines the probability that the Resource Volume exceeds each
value in the range of possible outcomes. The Resource Vohimes assodiated with the 85%
and 15% confidence levels are referred to as the Low and High estimates (or p85 and p15).
The probability-weighted average value of the entire distdbution is referred to as the
Expectation value. The reason for the original selection of the 85% and 15% intetvals by
the Group was that they aligned most dosely with the previously used distributions of
three equi-probuble values. More recently, the SPE and some operators and authorities -
have tended to favour 90% and 10% intervals (p90 and p10 respectively).

A2.1.2 The deterministic multi-scenario method

This tnethod is applied in principle before technical/commercial maturity is achieved and
its application is predominantly in support of development concept selection. The methad
involves modelling through a full set of statc (geologicall and dynamic (resexvoir
simulation} models, all of which are internally consistent and honour the available data.
The static model is generally run for a range of possible subsutface realisadons, yielding a
range of hydrocarbon-in-place volumes.
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A represenutive selection of alternative geological model realiations is converted
(upscaled’) into a discrete set of reservoir simulation thodels, which are then sin each for a
range of alternative developmem scenarios (e.g. different well numbers or positions). The
altemnative developnient scenarios ‘are not necessarily identical for each geological
realisation.

An lmponmt characteristic of the muln-scenmo method is that it is project- or activity- -

" based, Le. the recoverable volumes are linked to a specific developmet plan or plans, with
identified (or identifiable) costs, production forecasts and economics. These aspects make
this approach well suited to suppotting development concept selection.

In ity simplest form, the method may yield Low, Middle and High estimates of Resource

* Volumes. However, it-is incressingly common to apply the method to far more possible
realizations, yielding, in effect, 2 PDF for the Resoutee Vohxmc, with each discrete point
on the PDF being defined by 2 unique deterministic scenario. Although it tmay be
tempting to equate the p85 of the corresponding CPF to “Proved Reserves”, it is *
important to bear in mind that the externally disclosed Proved Reserves must still conform
to the. Group guidelines (Le. the SEC rules) on the definiton of Proved Reserves (see
A21.3 and A2.2 below).

. A213 ‘The SEC / SPE detennimmc methods

The déterministic method bas been the method most frequenty used by the industry at
large. Tt derives from the otiginal definitions of ‘Proved Reserves® as issued by the US
Financial Accounting Standards Boasd (FASB) and by the US Securities and Exchange
Commission (SEC) (Refs. 7, 8 & 9). These definitions describe the mandatory conditions
for reserves that are reported anaually through company reports and public submissions to
the SEC.

vaed Reserves are defined by the SEC as “...the estimated quantities of hydrocarbons
which geclogical and enginceting data demonstrate with reasonable cerainty to be
- recoverable...”. “Reasonable ceratiey’ is implied to mean that future reserves revisions are
‘much more likely’ to be positive than negative. Pivotal in_the definition of Proved
Reserves is the notion of a ‘Proved Area’ of reseevoir rock, outside of which no Proved
Reserves can be atiributed. Similarly, only recovery from techniques that have been proved
effective can be included. Please refer to Appendix 1 and to Reference 8 for further
information on the constraints applicable to the definition of the Proved Acsa and Proved
Reserves estimates, but take note also of the current Shéll guidelines on interprettion, also
included in Appendix 1 and summatized in A2.2 below. .
The practice in the industry st lazge has been that Proved Reserves estimates are generally
‘best estimates’, with the Proved Ares constraint being the only consetvative element that
is suictly adhered to. Asi important consequence of this in relation to the Group’s
histroical practice is that Proved Resetves as calculated by the deteeministic method tended
to be lower than probabilistic p85 estimate for new discoveries and undeveloped fields.

Sitiladly, they were genetally higher for mature, fully appraised fields.

The SPE (Ref. 6) extended the definition of “Reserves”. to include Probable and Possible
Reserves. Whilst the latter two are commonly zeferred to by the industry at large, they do
not qualify for disclosure according to the SEC rules. The SPE definition of Proved
Reserves is somewhat mote relaxed than the SEC's, for example by allowing probabilistic
techniques (with Proved Reserves equating to the p90 confidence Jevel). This theme is
extended through the Probable and Possuble definitions, for which some of the key
features are:
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Probable reserves:
- ‘More likely than not to be recovenble 30 if based on ptobabillsncs,
. Prohably ptoducuve from logs/cores, -
- Likely volumes outside the Proved Acéa’, e.g, updip behind interpreted faults,
~. Volumes probably recoverable thmugh unproved techniques (no successful pilot yet)
Possible reserves: '
" - “Less likely than Probable’, pio if based on. pmbabihsncs
- Hydtoa;bon bearing from logs/cores, but possibly not productive,
- Possible volumes outside the Proved Ares, ¢.g, downdip behind intespreted faults,
- Volumes mcoverable thmugh ‘unproved techniques, with success in ‘reasonable doubt’.

Industry practice tends to be that Probable Reserves sometimes contain not only volume:
associated with areas in the field outside the volumetric confines of the Proved Ares!, but
alsa volumes associated with projects that have not been fully mamzed ot approved yet.

The sum of Proved and Probable reserves is sometimes regarded as equivalent to the Mean

" or Middle éstimates from probabilistic or multi-scenario methods, Similady, the sum of
‘Proved, Probable and Possible has been equated to p10 or High reserves. Howeves, the
definition for Possible Reserves cleatly indicates that many of these volumes (and even
some Probable Reserves volumes) would be classified as SFR in the Shell system.

A22 Shell Group Practice )

" Group’ practice- has. long been based on the probabilistic method for estimating
Expectation Resource Volume estimates (for internal reporting)., Proved Resesves (for
externad reporting) were for many years set equal to the probabilistic p85 estimates, which
tended to change litde as fields matored. This approach was found to lead to under-
reporting of resetves in matuse fields compared with major competitors and consequently
it was replaced by a deterministic approach in 1998. In following the guidelines.of the US
Financial Accounting Standards Board (FASB) and the US Secudities and Exchange
Commission more stricdy, the Group’s reporting practice is now more in line with jts
major competitors (in pamwhr with respect to matuse fields).

 First “booking” requires auditable evidence of technical and commercial maturity, to the
extent that the project(s) are reasonably certain to attract corporate funding.

The preferred approach to development concept selection as it leads up to field
development planning is based on the multi-scenario method. Reserves assessment is,
however, to be based on the d:velopmcnt concept that is actually selected for execution.
Proved Reserves estimates should in ‘principle be consistent with volumetrics in the
Proved Arew’, which is defined by (sce also Appendix 1):

- Demonstrated producibility through a production test, or log/cote data in a tested area,

«  Delineated by GOC, OWC, GWC as scen/interpreted from pressures jn the reservoic
or by good quality seismic amplitude data (Ref. 13); if neither is available, by LKH, '

= In the absence of ‘legal’ well spacings, laterally defined by well control and surrounding
dreas with continuous and good quality seismic amplitudes (Ref. 13), but not beyond
potentially sealing barriers or faults. - Evidence from well dnainage limit tests may be
used. -

- Extended by production performance data, if conclusive,

- Improved recovery volumes supported by a pilot or a robust analogy.

Underpinning this approach is the concept that the dnﬂmg and completion of
development wells will generally expand the ‘Proved Area’ until it covers much, if not all,
of the fild. Even if still incomplete at first (i.e. after the first phase of developmem
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drilling), tlus coverage will increase to Full coverage with growing field mawsity and
‘pecformance. In line with industry practice, Proved Rescrves should be based on ‘best' or
, Expcctmon esumam of ‘Pxovcd Ates’ volumetrics (in-place volumes).

Apart from the vohnnettic uncetmnty, there is' the uncertainty mgatdxng reservoir
performance (determined by sand development, reservoir continuity, injectant sweep

_ efficiency, aquifer activity, euc) The htter uncemmq will be reduced as v
- progresses. Hence, a cautious, ‘reasonably certain’ approach should be followed for
petformance predictions in new fields (i.e. the classic Shell appmach adopting the
. Low natural outcome of the FDP as Proved Reserves remains valid). For mature
ﬁeldxduProvedResmmapecmdmgrowmmdsExpemuonuﬁddhfc
progresses and the uncertpinty range narrows. In some mature fields with well established
produttion tends Proved Developed Reserves may become equal to Expectation estimate.

The resulting assumptions to be used for estimating Proved and Expectation Reserves is
given in Fig. A21 (below). To the extent that reserves (patticuladly Proved Resegves) are.
- still baséd on probabilistic estimates, consistency with these assumnptions is required.

EBxpectation . Al ficlds . MunpmhabﬂisﬁcorM‘ﬂdkmwmoﬁbe

Mﬂpﬂ'lﬂd . - . 'kaOP'm ) ‘md—rr d for ex ion ,
Undeveloped . Medm&pmmvdmm {Proved+Probable if
Reserves'’ appropriate and if no Mean or Middle avaiable)

(@nternal reporting): - . !

Proved Developed New, recently | Reasonably certain® (Low casc) outcome of the development
Resexves developed fields: | concepe selecred and spproved fot execution based on

| (extennal reporting): Expectation ‘Proved Arta” volumetrics.

Mature ficlds: Bmuﬁ?nmpe:fommcep:qemon,bnedonﬂxpemdon
' 'PmedA:u”vohunmE«tondmmdcolemmum

when in doubt.

‘The Proved Developed Reserves est should approach

(mdmybecomeeqmlto)dnﬁxpmnummnﬁdd

life progresses.

Proved Undeveioped | Undevaloped | ‘Reasonably coriaia (I.awase,lowacnmymmtf
" { Reserves fickls ’ spplicable) outcomne of the development concept sclected
(external reporting): and approved for execution based on Expectation Proved
. o Area” volumetcics.
New, secently © | "Reasonably cernain’ (Lowase)outonmeofd»emmmnl

-developed ficdde | developmeat ahead, buadonExpccm'vaedAm
volumetsics.

Mature ficlds: ‘Reasonably certain® (Low ease) outcome of the incremental
development shead, based on Expectation ‘Proved Aces’
volumetrics.

-] The Proved Undevcloped Resceves estimate may approach
the Expectation cstirnate in highly mature snd well-
understood reservoirs. However, lower Proved :
Expectation ratios should apply if dhe development praject
involves changing the recovery mechanism from that
currently cmployed,

. Figure A2.1: Group recormmended practice for estimating Reserves

" For most reservoirs it will be possible to make 2 robust case for reporting Proved
Developed Reserves as being equal (or close t0) Expectation Developed Reserves when
cumulative production has exceeded some 40% of the Expectation Developed Ultimate
Recovery. Lower thresholds may be appropriate for very well understood reservoirs, with
copious Jocal, direct analogue data. Similatly, highet thresholds may be appropriate for
reservoirs in which xelauvely novel (but still “proved”) recovery techniques are being

~ employed, or when circomstances dictate that 2 more caatious approach be taken to
vaed Reserves estimation. i i 8-
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A23 Further Consideratiosis

A2.3.1 Uncertainty Reduction with Performance

The uncertainty range of Ulimate Recovery generally decreases as 4 field is developed and
produced. However, the uncertainty mange as a percentage of remaining reserves may fot
always decrease with dme. Ag a field maruces, inital in-place volumes and recovery
should shift from a volumettie to a performance-based estimate, incorporating the
addidonal production data 1o reducé the uncertainty range. QOnce reservoir
petformance has been established with reasonable cectainty, a faidly small difference
between low, expectation and high esdmates would be expected. Definition of the low and
high estimates may no longer be of value in manure fields with relatively Btde uncecminty:
and use of a single expectationi estimate should be considercd in this simation (subject to
*‘Proved Area’ conditions). .

The following diagram illosteates the rediction in uncermainty for Resoyrce Volume
estimates (including cumulative production) over the lifedime of an asset:
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For the abuve example, the Proved Reserves (raking accourit of cumulative production)

profile as disclosed externally might be as folléws:
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A23.2 Addition of Proved Reserves Volumes -

Proved Reserves are aggregated at vasious levels (reservoits, fields, areas, erc) during the
Resource Volume assessment and repotting process. When Proved Resecves are based on
p85 or Low estimates, such addition could in principle eithet be mﬂuneuc ot probabilistic.

' Arithmetic addition wsually overstates the uncertainty range for the sum of (partially) .
.mdcpendentvoh:mn (ie. the resulting sum oprS/I.owvnhes is toolow),bptxts ’
- appropriate for dependent volumes. .

- Probabilistic addition could be considered for paxtully mdependem volumes when the

" difference with arithmetic addition is significant. An important requirement is, however,

_ that addition of Proved Reserves at of above the level used for Anancial depreciation

* calculations must be arithmetical for consistency with financial accounting, Below

this level, ie. normally below the field level, 2a appropriate selection of the addition
method must be made, such that sccount is ke of dependency between the volumes to
truly reflect the aggregated p85/Low/Proved recoverable volume, :

Below are two examples where the method of addmon is unponnnt to handle addmon
propezly.

a) FieldA consists-of separate layers and the properties of these layers are independent of
each other. In other words, a low result in one layer would not increase or decrease the
chance of a low result in the other layers. Low, expectation and high estimates are
calculated for each layer separately. Probabilistic addition should be tsed to account for
the reduced uncertainty of adding together independent volumes. Arithmetical addition’
of these estimates would understate the low estimate and overstate the high estmate of
the total field.

b) A project develops three indepeadent fields s sub-sea satelhm connected ‘to one
phtform. In this case, the investment in surface facilities ‘may be toulled for
depreciation and consequently the resetves ‘estimates should relate to the combined
fields. Probabilistie addition should be used to calculate the total reserves assomncd
with the platform (assuming independence).

" Please refer also to Appendix 1.

! Group Accounts should be consulted when consideri combini ;w_rface faclities for diffecent fields for .
depreciation purposes. A e
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A2.3.3 Production Forecasts

The following notes are intended to guide the prepamation of pmducuon forecasts in
support. of Resource Volume reporting and in - particular in support of Proved and
Expectation Reserves reporting, ’

The basis for all Resource Volume reporting is either an mstmg p:oduung asset ox 2
“project”, however notionally defined.

Resource Volume estimates should prefenbly be suppomd in all cages by a producuon
- Forecast foe the corresponding reservoir develapment scenatio, linked to 2 apeuﬁcauon of-
the recovery process, the number and type of wells necessary, facilities tequirements and

the costs of installing and operating the required wells and facilities.

The production forecasts should be defined at a level of tésolution that is appropriate for
- ‘the-needs of the business and the maturity of the assets concerned: for example reservoit
unit, reservoir or field.

Accouat should be tiken, where necessary,. of ovetriding consteaints, such as evacuation
system capacity, (likely) OPEC quota levels or funding levels, particulady if these affect the

+  timing of developmmt sctivitics and the Resource Volume for the project concerned is
depmdent on the timing of execution.

The aggregation of all production forecasts fo: Expemuon Resotirce Volumes sbwld
‘reflect the ovenall business plan for the collection of assets in question. '

It is recommended to construct Proved production forecasts for each asset, not least
because in' principle this is required to creste the Standardized Measure of Discounted
Cash Flow for external disclosure and 1o relisbly estimate volumes producible within the
licence pcnod {extemnal Proved Resesves dlsclosures must be consteained by licence expity
— see section 3.3.1 of main text).

Whete Proved Reserves ate based on mmoir modelling, the Proved production forecast
should be based on a specific modelled Proved Reserves scenario.

- The Proved production forecast for Developed Resesves should equal the Expectation
production forecast at its starting point and thereafter it should gradually fall further and
further below the Expectaton production -forecast (in cases where Proved Developed
Reserves do not equal the Expectation estimate). The Proved production. focecast for

. Undeveloped Reserves may commence at 2 lower level than the Expectantm production
forecast to reflect uncertainty in the initial production rate.

When expressed in tetms of rate versus cumulative production, the Provcd ptoducnon
forecast should never exceed the Expccuuon production forecast.

The aggregated Proved praduction forecast for 2 business o collection of assets should at
10 point in time exceed the aggregated Expectation production forecast (i.e. the business
planning forecast), unless thete are clearly defined circumstances that would make jt
possible for this to happm
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APPENDIX 3 'SEC RESERVES AUDITS - TERMS OF REFERENCE

The purpose of the Proved Reserves Audit is to verify that ippropmte processes ace in place in the
asset holder to ensute that the Proved and Proved Developed Reserves estimates. For external

(SEC) reporting are compliant with the Group guidelines.

. The Audit will be carried out by the Group Reserves Auditor. His speuﬁc tasks dunng the audit
shali be: '

1) To verify the technical mamsity of the projects and sciivities that underlie the reported pmved
and proved developed reserves estimates by assessmg the quality of the engineering data and”’
study work supporting the estimates. -

2) To verify the commercial maturity of the tepomd reserves volumes by assessing consistency
between the volumes reported and the company’s business planning (production/sales
“forecasting), ensuting that. these volimes can teasombly-bc upected to be (developed,
produced and) soldmp:esentorﬁ:m:c markets. :

3 To veily the ‘reasonsble certainty’ of the reserves estimates by asséssing the validity of

' uncemmtyrangesused for their constituent parameters, by. verifying that estimates are realistic

in comparison with expectation estimates, by veufymg that appropriate methods are used for

" mature fields snd by establishing that appropriate methods of reserves addition (probabilistic /

arithmetic) have been applied The audit also verifics that implied Future development is

indeed Jikely to go ahecad. )

L)) TownfythanheGroupshamofpmvedmdpxaveddevdopedvohmhu been caleulaved
" propedy and areprodua'ble within prevailing licence periods.

5) To verify that reponed volumes are up-to—date and consistent with previous estunates, thnt

changes are reported in the appropriate categories and that appropiate audit trails are in place

for the study work supporting the reported reserves estimates. -

6) To vetify that reported reserves are net sales volumes and that the repomd Annual p:oductmu
{sales) volumes are consistent with those reported in submissions to Group, Finance.

In"case of deviations from the Group gmdelmu the auditor shall establish whether and to wlut
extent resulting estimates are likely to differ from those that nught be expected from the ‘proper’
application of the guidelines.

The frequency of the audit will in principle be once every four years for each asset holder, bat

should be adjusted ds warranted by size of asset holder, past change volumes and complexity of the

issues. Major reserves changes or concerns expressed dunng a previous- andit may require. an

advancement of the next audit. For an asset holder reporting reserves for the first time, the first
- ‘andit will in principle be within rwo years of this first submission.

The audit will in principle be carried out on asset holder premises and will be based on
documentation available in the asset holder. The audit will be carried out by reviewing the reserves
esfimation and submission process through interviews of asset bolder mﬁf and by taking 2 aumber
of selected fields for more detailed technical analysis.

. An audit report will be submitted to the Managing Director and Petroleum Resource Managet of

- the asset holdet (where appropriate), to the EP CEO and Regional Technical and Finance

* management and to KPMG the extemal auditors. It will be prepared and discussed in draft form -
an site, after which.a final report will be prepa:ed in The Hague, once formal asset holder
comments are received. The report will contain an overall ]udgement (Good, Sausfactory, or
Unsausfactory), with itemised conclusions and recommendations. _
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APPENDIX4 TERMINOLOGY

A4.1  Petroleum Rgnbutces Terminology

Reservoir

A reservoir is 4 porous and permesble underground formation containing a natueal
accumulation of ptoducible oil or gas that is confined by impermeable rock or water
barriers and is individual and separate from other reservoirs.

In case of doubt, resetvoirs are restricted to fault blocks or sedimentaty units that have
been proved to be productive until production performance proves communication to
exist across faults or other barriers. .

PVTpropenm canvnrywubm A reservoir.
Pield

A field is mueaconmungofasmg!emouo:mulnpkmsmom w:tlunaclowdueal
boundary that belong to thcsame confining geological structure.

Field bouadaries must bé defined upon discovery and should cncompas the unpenetrated
pe«oluxnmmadpcmtfwhblockmdmmgnphc traps, if they are considered .
to be part of thie same ovenll confining seructure. erldboundnmmaybem—deﬁned on
the bam of new geological information.

Potential Accumulations

Potential reservoirs beyond existing field boundaries, where the presence of peu'oleum bhas
not yet been demonstrated, are collectively called potenual ammnﬂauons

Rydrocarhons Inhially inPlace

- Thie volume of hyd:ocubon which is estimated to exist (or have existed) ongmally ina
naturally occurring accumulation at the time of its discovery.. The volume is usually
exptessed at standard conditions of temperature and pressure (or, sometimes for gas,

“normal” conditions of temperature and pressure) taking account of volume and phase
changes that would occur were the entire hydrocartbon content of the accumulation to be
brought to thote conditions. It is also usual to specify the volume separately for each
hydrocarbon product at the reference conditions, usually oil, natural gas liquids and gas
{(which may be further subdivided into gas occumng in the gas phase at original reservoix
conditions — “non-associated gas” or “free gas” — and gas that forms a part of the liquid
phase at original reservoir conditions ~ “associated gas” or “solution gas”). It is also usual
to quantify the range of uncertainty associated with the estimate (see A4.2).

Ultimate Recovery

The sum of comulative production and the esumated teserves, The definition may be

qualified to indicate the use of Proved Reserves, Expectation Reserves or Expectation
* Resetves Within Licence as required. It may be further qualified to include either

developed reserves ot total reserves (developed + undeveloped). It may also be defined as

including (and, for immature reservoirs, may consist endrely of) SFR volumes. From the

foregoing it should be clear that whenever Ultimate Recovery figures are quoted, they
" should be defined and qualified with the same rigout as resoutce volumes.

Recovery Factor

The Recovery Factor is the ratio of Ultimate Recovety to Hydrocarbon Initially in Place, . '
expressed as a fraction or percentage. ‘
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Natural Gas Liquids

Natural Gas Liquids. (NGLs) are hyd:omrhons existing in the liquid phase at standard

conditions of temperature and pressuse (“stock ank” conditions), but which formed a part.

of the gas phase at original teservoit conditions, and which are tecovered from the
. production facilities.

In s6me cases, NGLs are spiked into oil for export and sales purposes: in these cases it is
recommended that the NGLs are still accounted for separately.

Liquefied Petroleumn Gas (LPG) products, which exist in the liquid phase at the point of
" salé but which would evaporate if flashéd to standard condmons of temperatute and
pressure, should be accounted for as gas.

Econémic Producibility

Economic producibility should notmally 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 similar reservoirs have been conduszvely tested.

Production Famlmes

Production. facilities consist of all batdware installed to recover petroleun From the sub-
surface resources and to deliver a quality controlled end product for sale, These compnse
the production and injection wells and the surface facilities fo: treatment, conversion,

compression/ pumping, tnnspm and delivery.

.Sutfaoe Faﬂhnes

‘.‘nm past of :he p:oducuon faciliies sccessible at sutface, connecting the wellheads
ultimately to the delivery points. - .

Existing Development : ot

The collection of all completed projects or sub-projects is referred to 25 the existing
development.

- Field quaintities

Field quantities (also called ‘Welthead’ qusntities) are thosé quantities routinely mwed at

surface for individual well strings and expressed in teoms of the subilised products oil,

condensate and (wet) gas of in terms of the type of injected fluids. These quantities may
~ subsequendy be teconciled with fiscalized sales and othes product outlets, set below.

Sales quantitics

The quantities sold after fiscal metering and delivered at the locations where the upstream
company ceases to have an interest in the end praducts, These can be :xptessed in tettns -
of the general end-products oil, (dry) gas and natural gas liquids (NGL) or in teems of the
actual product.

Field products and the subsequent sales products may be different and will be affected by
own use and losses. The properties and volumes of end products may be influenced by
mixing and the petroleum type itself may be altered during surface processing, Since

- surface p!ocesslng conditions may change during a project life, sales products may vaty in
specification and in relation to field products. To avoid ambiguity and double counting, a
clear distinction must be made between recoveres in the field and the quantities estimated
to be available for sale.

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

——— T T T
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and hght hydrocarbon hqmd products, desived from surface processing, 'if collected in a

separate sweam and sold as such are reportcd under NGL. In principle all non-oil |

hydrocarbons that are sold as separate streams in liquid state (ptesmnzed or not) should be
accounted 2s NGL. Bimmen may be reported under oil in-summary reports (with an
appropeiate footnote). In line with SEC requirements, sales volumes for gas should be
those committed or committable to a gas contract. Comimitted Gas is covered by » gas
contract. Committable gas msonably expected to be assigned to a contract in the future.

It is necessary to ' maintain a more detailed internal administration of the acoually sold
products by stream in two cases: (1) If the upstream E&P.company bas scparate coritracts
for delivery of special converted sales products such as LNG, methanol, ethane, LPG, C5+
etc., or.(2) If there are special sales p:oducts like helium, sulphur or generated clectricity.

Reconctlmuon
A monthly reconciliation is made between. the fismllzed sales quantities and the quantities

. produocdmtheﬁcld.‘[huurepo:tedmdneMondﬂykeponof?mdumgWeﬂs(MRPW)

The reconcilistion process corrects for own’use, flaring, losses and product conversion,

.and provides the end-pmduct yield,

Por resexves eitimating- pu:posec an average fnm yield factor is to be estimated (e.g.
LPG/wetguymld,d:ygu/ wet gas yield).

Probabilistic Termmology

Probabllity Density Function

"The probability density function (PDF) of a stochastic variable indicates the probability

that the actual variable value lies within a nacrow interval around a pamculu value of the
possible range.

"Cumulative ?mbabiiity Function
_The cumplative probability function (CPF) of a stochastic-varisble desctibes the probability

that the varisble may exceed a certain value. The CPF is the mathematical integral of PDF.

pés A
The value that has 2 85% probability of being exceeded by any randomly selected value in a
range. -

"p15 .

The value that has a 15% probability of being exceeded by any randomly selected value in 2
nnge. :

Mean (Expectation)

Thie statistical mean of 3 rabdom variable i is the probability-weighted average of the

. variable over its eatire range:

Commercial Cut-off Volume '

The commetcial cut-off volume is that resource volume for which the development NPV
(Net Present Value) is equal to zero at the Mid PSV of oil or gas price.

'Probability of Success (POS)
When applied to an undrilled potential accumulation (Undiscovered SFR), POS expresses -

the probability that the sccumulation will contain resource volumes exceedmg a certain
volume (“cut-off”):
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POS at zero cut-off The probability of finding hydrocarbons.

POS at commercial cut-oft The probability of finding a the minimum resoarce volume
required for commercial development. The POS at commercial cut-off can never exceed

_ the POS at zero cut-off. Please refer also to the deﬁmuon of “Commercial”, A4.3 below. ’

Mean Success Volume (MSV)

Thé Mean Success Volume (MSV) is the mean of all success-case volumettic outéomes.
The MSV of a prospect depends on the (voluinetric) cut-off that has been applied and

‘therefore should always be quoted with reference to that cut-off.
See also P:obabahty of Success (POS).

The expectauon fesource volume (Und:soovexed SFR) associated with an undrilled
potential accumulation is the product of MSV and POS at commercial cut-off:-

Comme:cxal Terminology

Commercial

- When apphedtoSFR,Comﬂuddmom SFR thatuasmmd with 1 project that is

eviluated as having a positive Net Present Value (NPV) of development (ie.’ exdudmg
explorstion and appmsal costs) at the ptcwlmg Group Mid PSV of oil and gas prce and
for which there is the reasonable expectation that any remaining obstacles to development
government apptovals, unproven :echnology)

Non-Commercial

Page 45 of 48

- can. be overcome (eg. securing ges sales contracts, provision of major infrastructure,

When applied to SFR, Non-Canmerdial denotes SFR that is »somated with 2 project that is

evaluated as having a negative Net Present Value (NPV) at the prevailing Group premises

--assumptions or for which there are clear obstacles to development that at present appear to

be insurmountable (see definition of “Commercial™).

" Discount Rate

A rate at which future real terms costs or cash flow nie discounted over time to calculate

- their present value.

Net Present Value (NPV)

The net present value of a project is the sum of the discounted cash flow, expressed in real
tesms money, over the period from the fisst project expenditure to abandonment. The net
present value is expressed in million US$ at the relevant discount rate.

Expected Monetary Value (EMV)

. The expected monetary value is a probabilisic balance of investments and revenues,.

expected from a set of conditional operational activities, comprising data acquisition and
one or ‘mote development projects, which are arranged in an oxdered’soqnence with
probabilities assigned to each action (decision tree).

- The EMV is the summation of the NPVs of projects, reduced by the costs of data

acquisition activities, all expressed in discounted real term money and multiplied by their
assigned probabilities. EMV is expressed in million USY at the relevant discount rate.
Projects with a negative NPV for certain resource model realisations should be excluded
from the EMV calculation, if the assumption is valid that data gathering will prevent such
pm}ects being tmplemmted
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Unit Technical Cost (UTC)

The unit technical cost of & development project is defined as the sum of capnal plus
opetating costs, expressed in real terms moncy, divided by the total production ovet the
period from start-up to abandonment. In addition, both the cost.and the production muse

.be discounted. The reference date for the discounting should be the same for denominator

and numerator (e.g. the fixst year of expenditure) and should be stated. The unit technical
costs is expressed in US$/bbl (oil equivalent) at the relevant discount rate.

FID’

Final investment decision, the decmon (at CMD or senior executive level) to proceed with

- & project.

NFA forecast
No forther (Capex) activity forecast, ie. a forecast based on existing we!ls and facihnes
only.

Exploration and Dcvelopmcnt Wells
The classification of 2 well as cither an exploradon well or as 2 development well is

determined (in line with SEC rules) based on the proved ares as follows:

Proved Area - o
The proved area is the part of a property to which Proved Resesves have been specifically

‘attributed (see also Appendix 1). Itis delineated by the fuid levels seen / mterp:eted from

.- ‘drilled wells and by the area around those wells which.geological / eugmeenng data
indicate to be producible.

Development Well

A development well is 2 well drilled within the proved area of an oil or gas resetvoir to 2
depth of a stratigraphic horizon known to be productive.

Service Well

A sesvice well is cither an m|ecuon well, a dasposal well or 2 water supply wcll.

Appraisal Well

An appraisal well, or stratigraphic test well is a well drilled for geological information
‘(not to test a prospect), either ’development-zypc drilled in a proved area or 'exploratory-

- type' nfnotdrinedmaprovedncn

Explorauon Well

An exploration well is a. well that is not a development well. a service well, or a
stratigraphic test well .

Exploration Expenditure and Capital Expenditure

_For details of the allocation of costs between Exploration Expenditure-and Capital

Expenditure, please refer to the Group Financial Information Manual (GFIM, Ref. 10). In
stmple terms, Exploration Expenditure includes all costs incurred in drlling wells to
locations that fall outside the Proved Atrea.
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APPENDIX 5 NEW CLASSIFICATION SYSTEM

With effect from 31.12,2004 the Petroleun Resource Volome Classification Systemn will be revised
as indicated below (see section 2.2 of main text for compitison), The changes relate to an
expansion of the SFR categories, 50 as to provide more useful information on the maturity of the
Resousce Volumes concerned. Ar 31.12:2003, year-end Resource Volume balaaces should be sub-
divided into the new categories to form opening balances for the reporting of changes in 2004,

Stinil Notation Low Expsctation | High
SEC Nolation (feserves oaly} | Proved | na. na
1 Proved pius
SPE Notation | prows | PRI ot e
) Puossible
Shoahard motation ® » P
ICumulll!ug Production
Resaeny
W P
Scope.Fot Recovery (SFR) ]
Discores Commoicial 3
| g
Undiscowred  fmifinest
pndutined

‘Legend:

Cotented through ARPR lor exiamsl distloswe (SEC Prowed Rasenes)

Coliected through ARPR for intemalLise.only.

ot collecter through the ARPR but may be mebistered in loval asset holder datatinses.
Red texy  Now calegories

Figure A5.1: Overview of proposed new Shell Petroleum Resource Classification System

The purpose of introducing futther resolution into the SFR Undiscovered catepory is 1o highlight
the more mature elements of the exploration portfolio. The. changes o the SFR Discovered
categary are intended to give greater insight into the marturity of projects for discovered resources
en route $O developmient FID.

Definitions of New SFR Categoties
SFR Undiscovered: Undefined

SER Undiscopered resonee volumes that are wot specifically uitributable to a potentiad accntoutation that bas been
mapped

This category describes notional volumes that are anticipated to be present based on, for example,
play mawrity modelling {for example, inferences based on existing discoversd field size
distributions), but which cannot yet be assigned to any identified prospect or lead. There should be
a reasonable likebhood that any such resource volumes would be conunercial o develop.
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SFR Undiscovered: Defined

SER Undiscoervd resonrce volumes that are icemtified with mapped poteutial accimutations (prospects and feads)
SFR Commercial

Within this category, project matirity ean vary considerably and the new sub-divisions aré designed
to provide greater transpasenicy on the distribution of Resource Volumes on the “matudity” scile.

The pre-existing SFR Proved Techhiques and SFR Unproved Techniques will now be teserved for
projects that are at a telatively Ite stage of Field' Development Planning: these will be grouped and
refecred to as “In Planning”. Typically chese will be projects that are being actively worked through
conceprselection towards VARS (they will generally have already passed VAR2) ot for which Field
Development Plans are being prepared, for FID.

For projects that are not sufficiently mature to qualify under these (revised) pre-existing categories,

& new category will bg created:

SFR Discoveted: Under Apprassal

SER Discoversd rosoirvs volarnes thut ars assoitated with o fiefd or projest that is swlyjeis o ougoing appraisal or the
evalvativn of oxplorationor appiai sl resulls:

This category desedbés new (or recent) discoveries: partinlly appraised flekhs or unappraised
discoveries. This categury generally covess projects up to VAR Upon completion of further -
appraisat and / or evaluation studies, the project would either be declared Non-Commercial or it
wauld pass to the “In Planning” eategory and from there to Reserves.

Explors Appraiss

SFR Ungiscovered SFR Discoversd

Unidentified "‘_Pmspeat identification

C@ Exploration {digcovery)

Under i ! Appraisal / evaluation
Agpisisal

ﬁ ln Plarmlnn Cﬁ Devefopment plan
| 6'3 S ‘:'\3 Deveiop
’ : Cﬁ Produce

Idantifisd

Non-
Commercial

Acquire and Divest

Figure A3.2: New resoarce volime clasiification flaw diagram
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