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1. INTRODUCTION

Petroleum resources represent a significant part of the company’s upstream assets and ate
the foundation of most of its cutrent and future upstream activities.

The Group’s EP business depends on its effectiveness in finding and matuting petroleum
tesources to sustain itself and drive profitable production growth. To aid systematic
resource management, the volumes concerned are classified accotding to the maturity or
status of their associated development (project) and operational (production) activitiés.

Shell Gxoup petroleum resource volumes and theit anuc.lpated changes ate reported to
Excom on 2 frequent basis. Proved reserves have a difect influence on net incore, are
disclosed extemally and therefore subject to internal controls and external andit.

“This document represents the petroleum resources accountmg standard for Shell Gmup
Operating Units (OU’s) and New Ventute Otganizations (NVO’s). It complies with rules
set by the US Securities and Exchange Cormmnission (SEC) and is to sexrve as a refetcnce in
the teserves submission, reporting and control processes.

S, : - lnfon*muon on the format requirements of internal and external submission will be
) @ included in the second part of these guidelines (SIEP 20021104, Ref. 3). Detailed
. submission requirements are communicated annually in 2 lettef from EP Planning.

3

The present (2002) version addresses recent 'cIar[ﬁcalibi'zs of SEC deéfinitions published by SEC
| staff. The text has also been shortened to promote clarity and readability. Where text has been
| changed or added, this Is indicated by a line in the margin.

No material change in the volume of reserves reported by the Group is expected nor intended
| by these guidelines.
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2. RESOURCE VOLUME CLASSIFICATION

2.1 Definition

A pettoleum resource is any accumulation of hydrocarbons that is known or anticipated to
exist in a sub-surface rock formation, Jocated in the company’s curtent explomuon and
production acreage.

Resource volumes are teported as the quantities of sales product for crude oil, natural gas
and natural gas liquids. The corresponding quantities of field recovery should be
maintained by the OU (See Appendix 6). The reporting of petroleum resoutce vohimes
should further indicate the pettolcum typc the xepomng units and condmon,s and the
Gtoup share.

2.2 Reserves and SFR (Figure 1)

Resourge volumes are tied to the pioject ot activity that develops them and ate generally
reporte§ by field. The term resetves is used for resource volumes associated with a project

that is technically and commercially mature QMML%@W
certain’ to be secured. Resource volumes that do not meet these®riterid are classified as

Scope for Recovery (SFR). Proved resetves ate the portion of reserves that is reasonably
certain to be produced and which will be seported extemally. 1f no Proyed resetves can be
assigned to a project, then the related resource volumes ate to be retained as SFR.

The concept of ‘teasonable certainty’ requires ‘hard’ field data, contracts and thorough
evaluation to underlie the numbers. The implication is that as more data becomes available,
upward revision is much mote likely than negative tevision.

COMMERCIAL
¥ SCOPE FOR RECOVERY

Figure 1: Resource classifecation flow diagram

tI'hcse categoties are further explained in this Chapter and their definitions are summatised
in Appendix 1. A graphical example of the migration of tesource volumes between
categories during a field’s life cycle is shown in Appendix 2.
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23 Technical and Commercial Maturity

For a resource volume to pass from scope for recovery (SFR) to reserves (For internal as
well as extemnal reporting), the associated project(s) will have to teach both technical and
commercial maturity. This is deemed to be the case when: :

1. The Shell shareholdet assurance processes have been satisfictorily passed both
technically and commercially 2nd no significant issues that could preclude
proceeding with the project exist'.

2. Support to fund the project is reasonably certain (e.g; the project survives the
business planmng processes of Capital Aflocation) and the project forms (ot is
reasonably certain to form) part of the relevant business plan.

Major resetves volumes that ate no longer judged to be commercially mnature should only
be de-booked after thorough (re-)evaluation.

2.3.1  Project Basis

Rwei)c: being futare hydtocarbon product avazlable for sale ate tied to projects
(development) and activities (production operations). A pno;;ﬁ,:s any planned creation or
modification of wells, surface production facilities and/or protuction policy, aimed at
changing 2 company’s sales product forecast. The aggregated production forecast of an OU
must therefore be consistent with its reported reserves. This also holds for the ‘proved
forecast’, as defined by the aggregated ‘reasonably certain’ amount of hydrocarbons,
fotecast to be produced by the appropdate development/ production scenasio, duly
respecting license duration and overall constraints (e.g. quota). -

2.3.2 Technical Maturity

For a project to be technically mature, there should be a documented definition of a

viable project that is anticipated to be implemented with ‘reasonable certainty’. Such project
: _ definition should be based on resource and development scenatio descrptions, with
duilling/engingering cost estimates, 2 production forecast (including sensitivities) and
€conomics.

' For project reserves to enter into the Proved category, independent review and challenge is
./) }5@ mqm:ed (as a control) to presetve integtity of the extemnal disclosures. For major projects

{ . such review is toutinely executed through the Group’s Value Assurance Review process.
Note that concept selection (VAR3) moust at least have been completed. In afl cases, there
should be ‘teasonable certainty’ that nothing is standing in the way of a firm development
{ plan (te. thete are no technical issues that could de-rail the project).

For smaller projects a documented development plan should suffice, which may be
; notional if a well established analogue is in place. The quality of such plan should be a
i " sufficient basis on which to judge the likelihood of project funding (see below).

2.3.3 Commerial Maturity

A project is deemed commercially mature, when (1) its 'proﬁrabili'ty meets the Group’s
critesa (as applied through Shell’s corporate Capital Allocation process), (2) market
availability 1s assuted (see below) and (3) f\mdmg by the Gtoup is ‘reasonably certain’,

i Examples: Gas sales contracts, major infrastructure needs, gqvcmmént approvals, un-iged technology
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Assurance of market availability for oil (and/ot NGL) means at least the ‘reasonably
cextain’ availability of a pipeline to 2 shxppmg terminal ot othec outlet (e.g a refinety),
whilst for gas this means that the pmduct is:

1) contracted to sales;or

'2) considered as reasonably certain of being sold based on an expectation of the
* availability of matkets, along with transportation/ delivety facilities.

- For major gas ptojects critically dependent on new gas market capture, resetves booking
g " should in principle be deferred until agreements have been signed, which is genesally at ot
around project sanction (FID).

The condition of marketability for gas reserves also apphes to the NGL products of  pon-
associated gas project: If the gas matket is not assuted, neithet the gas nor the NGL
volumes can be reported externally.

2.4 , Proved, Probable and Expectation Resetves

Total ctation) resesves are subdmded in Proved and Probable teserves. It should be
i emphasized that if no Proved réserves can be assigned to a prqjact, then the related
petroleum resource volume should be tetained as SFR, ie. there should be no Expectation
reserves reported without Proved reserves.

B L 24.1 Proved Reserves

!
E Proved Reserves aze the portion of Expectation resexves that is reasonably certain to be
] [ : produced and which will be reported externally, as part of annual reports and (financial)
i; accounts. The concept of ‘teasonable certainty” requires ‘hard’ field data (incl. logs,
i pressures, (test) production, injection etc.), contracts and thorough evalvation to undeie
o the numbers. Thé implication is that as more data becomes available, upward revision is
N much more likely than negative revision. As ficlds mature, Proved reserves are expected to
oo ‘grow’ towards (and in most cases become equal to) Expectation estitnates. Quantification
: of uncettainty and estimation apptoaches are discussed in Appendix 4.

i 24.2 Probably Reserves

Probable reserves are the poruon of Expectation reserves that is not (yet) Proved but is
part of the production plan for existing fields and projects; altematively defined as the
diffetence between Expectation and Proved reserves.

2.5 Developed and Undeveloped Resetves

EAER Devdoped and Undeveloped resesves should be evaluated sepmtely ‘Assessment of
R undeveloped teserves on the basis of an assumed tecovery factor is not acceptable.

2.5.1 Developed Reserves

Developed reserves must be producnble through cutrendy existing complenons with
‘installed facilities, using existing operating methods. Facilities requiting minot outstanding
activities in ongoing projects can be consideted as existing if the outstanding capital
ivestment is minor (< 10%) compared to the total project cost and if budget apptoval has
been obtained. Volumes behind pipe can only be considered developed if the additional
activity (e.g. lower’ zone abandonment, perforating, stimulating) does not requite 2 full
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well entry/re-completion and if the cost of this activity (noxmally Opex) does not exceed

. 10% of the cost of a new well.

Developed resetves should in principle be estimated through cxmpolauon of existing well

pesformance trends. This may be done either through ploumg (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, the developed reserves will be based on pie-
development (simulation) model projections, updated for observed well geological and
petrophysical data and well rates. The resulting forecast should represent the production
that will be contributed by the exxstmg wells through the cusrently installed facilities,
assuming no future development activity (NFA foxecast)

2.5.2 Undeveioped Reserves

Undeveloped reserves require capital investment throvigh future projects (new wells and/o¢
production facilities) in order to be produced. These projects must be technically and
comgescially mature (Section 2.3).

Gas Solumes that require installation of plansed ot mtlcxpated future comptession should

* be classed as undeveloped until such compression has been indfalled.

New development projects, which add developed sesetves, may defer field/platform
abandonment and may thereby also increase the resetves pmducxble from existing
completions. Such gains should be included in the economic evaluation of the new
development project and should be included in reserves when coramercially viable.

Puture wells or facilities may accelerate resesves that would otherwise be produced by
existing assets. The portion of reserves expected to be accelerated by the new investments

* should be classified as developed with the existing investments. If futare investment

accelerates production such that additional reserves ate récovered within time limits (e.g.
sales contract periods, field life), the additional teserves should be classified as undeveloped
until this investment has been made.

2.6  Scope for Recovery

Scope for Recovery is the recovery estimate of any (notional) project, which has not
teached techaical as well as commercial maturity. However, there must be an expectation
that this project could mature, based on reasonable assumptions about the success of
furthet appraisal, emerging technology development, cost reduction strategies, matketing
effotts, terms and conditions improvement and/ot aty other issue that may preclude the
project’s FID.

The economic evaluation should include any future pre-investment costs required to
reduce technical uncertainty.

Scope for recovery is to be reported as a single best estimate (or 2 Mean Success Voluine),
discounted to take due account of the risk that the project will not materialise (for either
technical or economic reasons).

261 Commeniial SFR by Proved Technigues.

The volume estimated to be recoverable from discovered resousces by a project utilising a
recovery process ot technique which has been demonstrated to be technically feasible in
the resource concerned or under analogue conditions and is expected to be economically
viable.

LONO1470145
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26.2 Commerial SFR by Uigphwd T:cbmiyﬂa_ :
' The volume estitated to be tecoverable from dlscovmd resoutces by a project utilising”
- any tecovety process or technique which has not been demonsttated to be technically
" feasible (under conditions applicable to the area or field) and which tequires futute :
Iaboratory tests and field trials (pilot) in order to establish this feasibility. Once technically
feasible, the process should be expected to be coramercially viable.
14 " 263 Undisoered Compiercial SFR o - . _
The volume believed to be recoverable from as yet undtilled potential accumulations by
any process that has been demonstrated 1o be technically feasible elsewhere, under similar
conditions. Development should be expected to be commercially viable.

A E These SFR volumes must be discounted for the sisk that petroleum is not present ot is got
. commescial to develop (Probability of Success, sec Appendix 6). o

Fumi data gathering may result in a total write-off of these resources. Following drilling
ey resulth, the tesource volutes are revised and, in the case of a discovery, the ecpnomits e~
B & assessed, whereupon the resource is either discarded or techsyed.

o 264 Non-Commrsial SFR _

R i The volume that may be produced by development projects which, even if (technically)
g vidble, would not be commercially viable. To avoid untealistic sitwations the reporting of
RRELH Non-Cotnmercial SFR is restricted to projects with 2 Unit Technical Cost below a ceiling,

1 i advised anoually by EP planning. -

N " Non-commercial SFR is reported in ordet to retain an indication of the discoveted

i resongces that could become commetcial with a change of circomstances (e.g. an increase
in oil price, 2 change in tax regime, improvement of techniology, development of a gas
market for flared/vented/re-injected gas volumes). ‘

L
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3. GROUPSHARE

Only the Group shate of tesoutce volumes is reposted, both in submissions for mtemal
and for external reporting. The Group share is determiniéd by three factors: (1) the
conttactual share of produced hydtocatbons, as agreed with the resource holdets (usually

" the host government), (2) the Group shate in the OU o venture that holds the conttacmal

share, and (3) licence duration and other restrictions.

3.1 Conu'actnal Share ' ' . -

Resoutce volumes can be distinguished according to three differeiit types of agreement
Equity, PSC and ‘New Contracts’. These are described below.

- If an OU/NVO has interests in several licence ateas subject to different contract types,
* separate submission must be made with respect to Proved tesetves for each of the contract

types. This applies in particular to submissions for external reporting (see Figure 2).

3.1 lEqmy

Equity resources ate the OU/NVOs shate of tesources in Co sstons. Concession
agreements lay down the general terms and conditions of operation, define the applicable
tax rules, the Company share of tesources in Concessions 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 fee”

. conveyance of rights to the operator).

3.1.2 PSC Entitlement

Entidement resources are the OU/NVOs shate of pxoducuon in acreage governed by a
Production Shating Contract (PSC). The Company entitlement shase of production is the
Company interest in the sum of cost oil plus excess cost oil plus profit oil, in accordance
with the PSC terms. The entitlement share is calculated from economic modelling
reflecting cutrent estimates of futuze costs and sales vahue.

3.1.3 New Contracts

In recent years, 2 pumber of tesource holding countries 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 holding
no title to, or entitlement to receive petroleum resources.

US Financial Accounting Standards Board (FASB) regulations have lagged behind these
developments and provide litde explicit guidance on teserves disclosute when the tisks and
rewards of ownership ate catried without legal title to mineral rights.

However, volumes covered by such innovative contracts should be included in external
eports in an informative way to be consistent with the spiiit of the SEC regulations. The
volumes from which economic benefit is derived should be reported if all three of the
following conditions are met:

1. The reporting Company participates in the production operations as either opemtor or
in partnership with the operator, and so bears a share of the costs and risks of the
production operations.

LONO1470147
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2. 'The repotting Coinpany desives future economic valie that is directly telated to the
volume of hydrocarbons produced. For example, 2 fee expressed as a fixed or indexed

i . amount per bastel of production would constitute a desivation of value from the

{ - produced hydtocathons, but an operating fee that is largely independent of production

) would not. The actual source of revenues used to. pay the OU is not crucial to this

1 point. For example, if the tetnuneration is determined by a produced gas volume but

_"} paid from oil revenues, the economic value to the OU is in effect derived from the

" i ~ produced gas, and this volume should be teported.

4 3. The reporting Company is exposed to the normal sisks and rewards associated with
ownership of mineral rights, including the downside and upside from changes in the
value of future production volunes. These include the risk thiat costs may not be
recovered, due either to uncertainty as to the presence or magnitude of hydrocatbon

" yolumes or to movements in petroleum ptices. ' :

N L OUs and NVOs working under such contracts should complete the standard resoutce
S volume submission for the Group/Company integest in these volumes, noting the nature
B of‘!‘re:mmtcst. Group share of production s calculated from economic modelling of total
finaticial reward in line with contract tetros versus total revenues. Reported volumes should
- be in line with the reporting of traditional reserves with regafil to royalties and should
therefore reflect the volumes from which pre-tax cash flow is derived. As elsewhere, cash
royalties ate regarded as a production cost (see below).

When an OU is participating in a veoture which grants neither title, nox an entitlement to
receive petrolenm, and which does not satisfy the three critecia above, the OU should not
repott reserves of production volumes. For example this might occur if the recovery of
costs is guaranteed against adverse price movements or a shortfall in tecovered volumes.

32" Group Share in OU

If the Group holds only a pattial share (i.c. less than 3 100% share) in the company or
entity that holds the concession of conteactial share with the resource owners; this shaze
must also be accounted for in the reserves submission.

As an exception to this, both Expectation and Proved reserves (intetnal and extemal
repotting tespectively) are seported on a 100% basis for companies in which the Group
holds a controlling (> 50%) intesest, consistent with financial repotting. Minoxity interest
volumes included in these total reserves ate then disdlosed separitely. Prior agreement
must be obtained from Group Finance befote such repotting is considered.

33 Licence duration and other testrictions

3.3.1 Licene or Contract Ecensions

o For internal reporting purposes, Group shares of the Expectation estimates of teserves and
o scope for recovery are recorded for the total producing life, i.e. including the petiod

o beyond the relinquishment date, that is not (yet) covered by a right to extend or by a letter
of assurance (see below). The currently existing licence texms or other anticipated tersos
should be assumed for this extrapolation. In addition to these full bfe cycle volumes,

g resource volumes ate also recorded as limited to the current licence or its agreed extension
only (Expectation developed teserves, total Expectation teserves and commercial SFR}.

For external reporting, Group share of teserves (Proved, Proved Developed) is limited to
future production within the existing licence or contract pedod, including any agreed
extensions as may be covered by documented evidence.

LON01470148
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volumes and sold by the company ate equivalent to fees-in-kind received. All fees-in-kind
received should be included as a purchased volurae in the company accounts.

Where a company pays fees i kind (from its own fields/resoutces) to a Third Party, these
do constitute a Group shate in resources and should be included in the reported volumes.
1. ' Annual volumes ptoduced and used as fees in kind should be included in sales volumes,

i with associated revenues (4t an aggeed or fair magket value) equivalent to booking of the
R incutred operating cost.

3.3.7 Under/Over Lift | ' .
Group share should also allow for any. historic under or over lift by partners or

government A Group historic over lift should be reflected as an equivaleat reduiction of
Group tesesves, a Group historic under lift a5 a0 equivalent increase of Group resetves.

SN -

in

s alad Bl

Group share should reflect impact of swap deals between felds where early production
capacity.in one is traded versus later production tepayment by the other,

Trealment of take-or-pay volumes should be aligned with fipancial treatment of the cash
received and booking of production volumes.

#
3.3.8 Open Aireage ,
Group shate of volumes is non-existent in open acreage and acreage for possible
acquisition of farm-in.

3.3.9 Committed Gas Reserves ' N

Total volumes of expectation gas reserves within licence, which have been sold
(committed) under long and short term contractual agreements. fn countries with a
mature/deregulated gas market all gas reserves which have a near cextainty of market take-
up can be classified as ‘committed’.

3.3.10 _ Coﬂ;mittable Gras Reserves

Volumes of gas tesetves, which have not been sold, but could be sold (committable) vndec
contractual agreements. The sum of comitted and coromittable gas reserves should equal
expectation gas reserves within licence.

3.3.11  Gas Re-injection

Gas volames re-injected in a resexvoir, for pressuce maintenance, gas conservation,
Underground Gas Storage (UGS, incloding cushion gas), or othet reasons, without
transfer of ownership, remain part of 2 company’s resource base-and should be included
in the Group tesouice estimates. These gas vohumes should be classified and reported as
reserves ot SFR, depending on the tecovery anticipated through future developments (e.g-
taking into account anticipated re-saturation losses).

Gas volumes re-injected in an UGS project on behalf of a Third Party (cither following
transfer of ownership by the company to this paty, or following production by the third
party itself) do not constitute a Group share ih tesources and should be excluded from,

treported volumes. '
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© 3392 Qi Sands
Petroleum volumes (beavy ofl, bitamen, syncrude, gas, fiquids, etc.) recovered from
+ unconventional resexvoirs (oil sands, tax sands, coals, oil shales) by 2 "manufacturing”
process must be teported sepmtely from the conventional resource base. This should
also include conventional reservoirs where recovety occurs through a mining operation.
. However, conventional reserves or SFR can be claimed for otherwise unconventional
- reservoirs if the petmlcum is recovered in its hatural stite and otiginal location (i.e., has not
" ‘been "manufactuted"” in sita by alteration from natural state) through the use of
" conventional miethods (wells). Examples of this are coal bed methane produced from wells
ot heavy oil produced from wells using conventional thermial recovery methods.
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derives economic benefit while substantially
the nommal E&P risks?

L -12- :
EP 2002-1100
‘ - - Notes .1
' b
: 1
i. .. e i , N
? Tradiional meaing o m"‘“""”ﬂm
N - o in reseives (FASS tsmg‘oﬁx
- {Report | and gas volumes - - volumes ¥ 10 others thioug i
i I eauly olland gaavols poyments or carfed nteests (FASB 10 pare.
i 47aandd). | ' ’ }
o 4:‘ T Iy . '
No  |[Has the Company been assigned an
sntitlement to receive volumes of ofl and gas
as & result of its participation in the operation
of ot and gas ?
Yes ;
‘ Typical PSC cage. Whether the Govermnment
has a pre-emptive o buy back these
Report entitlement oit and gas volumes emmemegp‘ I fiot 'n‘g:mb"l
No  [Doos the Company, a4 8 consedquence of iis Relevant where nalional legistation prevents
:{acting as “producer”, have an agreement with access to mineral rights, The agreement would -
the Govemment or Government apency which not be a consequence of acting as producer if
assigns the right to purchase quantitias of il ©.g. others have similor agreements but do not
or gas? participate in production operations.
Yos
¥,
, Separate disclosure i requived, FASB 69 para.
Report separately the volumes which the 13.
Company is entitled to purchase.
e The fokwing ane inferpietations o e princiale of the FASS
Lo - ) npohy . ‘
I reyeves; N
Does the Company participate in the No  Novolumes reported.
production of hydrocarbons from which it e

Report separately the Company share of
the production and reserves from which

Normal E&P risks refer to both downside and
upsida exposure to changes in the value of

economic benefit is derived.

Figure 2:

e g s

" FQIA Confidentia

future production volumes due 1o uncertalnties
as to their presence, volume and price.

" Types of Ecternal Disclosures in Relation 1o EASB Regulations

LONO1470152

Treatm '
k\fNNEBLEﬂgested




Case 3:04-cv-00374-JAP-JJH  Document 342-2  Filed 10/10/2007 Page 14 of 50

EP 2002-1100 -13- Shefl Confidential

:

4, ASSESSMENT, REPORTING, RESPONSIBILITIES AND AUDITS

Resource classification and reporting is reant to support the coropany decision-making
with respect to resoutce allocation and portfolio management in putsuit of profitable

« business growth and resetves teplacement objectives. Efficient systems to monitor the
annual changes in the vadous resource categorics ate therefore essential

OUs or NVOs intemnal resource assessment and reposting systems should
2) Record the maturation plans for all Scope for Recovery opp_ortumues (projects),
b) Monitot performance in matuting volumes relative to target,

- €) Provide for systematic controls to preserve integtity of tepotting,

. ) Support'regular review of ultimate tecovery targets for existing ﬁelds in pussuit of
" constant improvement,

€) ord Key Performance Indicators (KPT’s) to méasutc perfonnancé, €.g. tesetves
lacement ratio, scope fot recovery maturation ratio, time between discovery and first
production. : g

4.1 Shareholder Requirements

EP Planning will communicate each yeat to OUs and NVOs a timetable and details about
submission requitements for both internal and external reporting,

Volumes will be reported based on the dassification systems described in this report.
Additional information is reported for the calculation‘of the Standardized Measure teqtm'ed
by the US Financial Accounting Standards Board (FASB)

4.2 Methods and Systems

OUs and NVOs are responsible for selecting the methods and’ systems that are technically
the most appropriate 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.

: =2
i %3&‘ P U T S TR e BIR L T 515 ok 3 B e ','u:(i@uu:‘—;.:wu:"" R S

4.3 Responsibilities and Audit Requitements -

4.3.1 EP Planning Responsibilties

EP Phianing is responsible for compilation of the Group statistics of resource volumes, the
analysis thereof and the communication to other functions. EP Platmmg also maintains the
resoutce volume guidelines.

4.32 R::erm Abxditor Responsibilities

The Group Reserves Auditor will catry out regular deta.tled reserves audits in OUs and
NVOs to verify comphance with the Group’s guidelines. The Terms of Refesence for such
audits are included in Appendix 5. In addition the Grop external auditors will verify the
Proved reserves data for external (annual corporate) repomng

: -‘ LONO1470153
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4.3.3 Oparating Unit Reiponsibikisie | o
» Definition of intetnal reporting tequirements, tasks and responsibilities should be as pet
% the OUs/NVOs Management System (Ref. 5). Technical and Financial functions must co-
ordinate and reconeile theit figures (particulatly production volumes) ptior to submission.

ey

All levels in an OU, including Asset managess and the reservoir engineér preparing the

i individual field reserves estimates, should be awate of the importance of externally reported

resexves (Proved, Proved developed) and their impact on financial indicators.:

£ Asset and OU managers are responsible to ensure that the guidelines are implemented in

i such a way as to best represent to. the shareholders the true value of the asset.

4

4.3.4 Non-operated Reserves

‘: Whete Shell is not the opetatot, the Shell company that holds the inteest/share in the

i venture is responsible for the preparation of the teserves submission. In this case the Shell
companysinvolved has the responsibility of ensuting that teporting is compliant with

5 ‘ '

Group gifidelines.

This may involve reclassification of volumes between reserves andsSFR categoties where
the operatot's ctiteria differ from Group ctiteria and re-evaluation of proved resesves.

Ty
o

)

4.3.5 Andit Trail

Audit trails form an essential element in the resetves reporting process and asre an
indispensable tool for the Group Resetves Auditor to assess the quality of the resetves
estimates. They should support and document the submitted figures and ensure that OU
management understand and own the resetves submissions to SIEP. They also form an
essential link in handing over resource estimates between field reservoir engineers and
reserves co-otdinators and their successors. .

=

”"  For all the reported resource volumes an audit trail must be available of the assumptions

i made and processes followed. This will allow any subsequent assessor to modify these

estimates based on new information in a reconcilable manner. Thus, evaluation reports

must be compiled (preferably on a field basis) giving the basic data, the way it has beent

interpreted and ptocessed, the development options consideted, and the resultant volumes .
with the assigned probabilities. In addition, a description should be given of the )
development strategy, including data gathering activities. These reports may be working

files (if acceptable to local auditos), but it is recommended to make a duplicate ‘for file' in

order to ensure that the data are preserved in field reports. '

Whete subsequent small revisions are made, an update note must be cotiypiled. Multiple
changes may be combined in one overall update of the resource volumes if they all belong

to the same change category. After several yeats of small changes or foliowing a
development study, 2 new evaluation report must be issued. When a proposed change hasa
significant impact on the Company's total resetves or financials, SIEP should be advised at
the eatliest opportunity. :

Guidelines on how to prepate a good audit trail, with suggested formats for tables etc. can
be found on the Shell Wide Web (Ref. 11).
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by A.K. Jackson, S.]. Saleh, P.J. Doe, SIEP (BTC Houston) — EP 2000 ~9119

Undesstanding US SEC guidelines minimizes reserves reporting problems”,
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APPENDIX1 RESOURCE CATEGORY (QUICK REFERENCE)
Portion of internally reportedﬁéxpectation reserves (see conditions below), that is
‘reasonably certain’. Additional conditions:
Restricted by licence periods, government constraints and market imitations.
Deterministically estimated volumes should reflect undefined fluid contacts and
I2 2 8 untested recovery mechanisms (‘proved area’),
(¢ | z |Proved Proved reserves producible through exnsung completions and
21 8 | 8 Developed installed facilities using exvshng operatlon methods,
5 _ & & 3 Reserves Consistent with 'proved area’.
. sl=sle Outstanding project activities considered comple&ed if remmaining
¢ E|lE | % cast < 10% of total. ‘Behind pipe’ volumes only if cost < 10% of
Eie well cost.
gk da|E|e Proved - Proved reserves which require future caﬁnal investment (wells
i t Undeveloped and/or facilities).
ot 'Reserves Consistent with ‘proved area’.
Recovery techniques to be proven in same g;_g;@m_g__
resarvoirs.
l  Proj i't ically and ¢ ealmatenfund ‘reasonably n'
sine : sction/sale e
g lncludes only producbon with posmve cash flow.
@ | Not restricted by licence period.
;3 Group share only reported.
g Developed ' Reserves producible through existing completions and installed )
& |Reserves facilities using existing operation methods.
g Qutstanding projéct activities considered completed if remaining
cost-< 10% of total. ‘Behind pipe’ volumes only if cost < 10% of
3’ well cost.
Undeveloped Reserves which require capital investment (welis and/or facilities)
Reserves
Project Is technically or commercially not mature
Not restricted by licence period.
Group share only reported.
o _jCommercial  Discovered.
E 'SER by Commaercially viable.
g Proved Techniques have been proved to be feasible in this resource or
a Techniques  apalogous field.
K . A sound technical project proposal is not possible yet due to
o Jarge range of technical uncertainty and/or market constraints.
£ o | Commercial  Discovered.
_‘E @ |SFR by Commercially viable.
g [Unproved Recaverable by novel techniques or techniques that have been
K] Techniques  successful elsewhere, but cannot yet be demonstrated to be
o feasible in this field.
e R&D activities stand a reasonable chance of demonstratmg
3 feasibifity in this field.
8 Discounted for the risk that the cansidered technique will not
L _prove to be feasible.
Non- Discovered.
Commercial  Not commercially viable even if techmcally successiul,
SFR Commercially viable with a change of commercial circumstances.
L Unit Technical Cost below an annually advised ceiling.
Undiscovered Recovery from uhdrilled prospects.
Commercial  Commercially viable exploration and development.
SFR Techniques have been successful elsewhere under similar
conditions.
Discounted for the risk that commercial volumes are not present.
L.LONO1470156
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APPENDIX 2 RESOURCE MIGRATION DURING FIELD LIFE.
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APPENDIX3 PROVED RESERVES - SEC DEFINITIONS AND SHELL

INTERPRETATIONS ,
SEC Definition Shell Group Interpretation
1: | Proyed oil and gas reserves are the estimated nly: Future revisions mofe likely.
. © | quantities of crude ofl, natural gas, and’ to be upward than downward, ‘ .
* ' natural gas liquids which geological and Proved reserves to ‘grow’ tawards Expectation
engineering data demonstrate with reasonable | ostimates with Increasing field maturky.
: cettainty to be racoverable in future years
o nmmm:s o ix . ie., lnclude ﬂgnjgg future ehanges in these
as of the date the estimate Is | conditions (e.g. new developments, including
magde, Prices Inciude consideration of abandohment), provided their costs are fully
changes in existing prices pmvided by _,-‘;, hcluded in the project economics and planning
corittactual arrangements, but not on .
escalgtions based upon future conditions. .. ﬂl&ﬁiﬂﬂﬂﬂ&- see 8 below.

2. | Reseivoirs are considered proved if economlc Produgibility: Either through a production tesl I
producibility is supported by either actual praduction or through log / core / fuid data
production or conclusive formatiop test. The analogous with other produced resewows in the

reaof a reservolr considered proved .

i’ﬁ%‘:\dﬂ portion delineated by drilling P_g!ﬂ&gg Areas with well control, confirmed

and) by gas-olf and/or oil-water - producibility (in reservolr or analogue) and

contacts, If any, and the immediately continuous good gyalily seismic amplitudes (Ref.

adjoining portions not yet drilled, but which 13), but within tialty sealing bariers or

can be reasonably judged as economically faults.

productive on'the basis of available Lowast Known Hydrocarbons: OWC, GWC, GOC

géological and engineering data. In the may be interpreted from pressures in the
| absem:e of information on fluid contacts, the | reservoir unit.
structural eccinrence of

MMI!LQE! controls the lower proved timits | Continuity of production should preferably be

of the reservoir. demonstrated through pressure or fluid responses
in the reservoir. However, demonstrated analogy
with an analogous reservoir (of same or poorer
properties) can ba accepted.
The above condilions can be waived by

: conclusive reservoir evidence or performance.

3. | mproved Recovery In cases where other information (core and fluid
Reserves which can be produced studies, coupled with analogue field experience)
economica!ly through applications of provides the necessary assurance, pilots may not

{mprov overy technigues {such as fluid be necessary. However, projacts must be
injection) are included in the "proved” tecrmicany as well as commercially mature (see
classification when successful testing by a 4.), i.e. project funding mus( be reasonably
pilot project, or the operation of an installed certain.
program in the reservoir, provides support for
the engineering analysis on which the project

.of program was based.
4 .1 al f ¢ reial unc nties Must be technically and ‘commercially mature,
.| Estimates of proved reserves do notinclude which is deemed lo be the case when:
the following: (1) The Sheli shareholder assurance processes
< oil that may become available from known have been satisfactorily passed both technically
resefvolrs but Is classified separately as " and commercially and no significant issues that
1 *inditated additions) reserves™; could preciude proceeding with the project exist.
- crude oil, natural gas, and natural gas AND
1 fiquids, the tecovery of which Is subjectto - .
reasonable doubt because of uncertainty as to 'g,g::'p?:ﬂ t&emqm‘:gsg;: x ma:g“
ir characteristics; or g pe
m’iﬁ"é’"" ; planning processes of Capital Allocation) and the
economic factors; | project forms (or is reasonably certain to form)
- crude oil, natural gas, dnd natural.gas - | part of the relevartt business plan.
1 Hiquids, that may occur in undrilled prospects; - |
- crude off, natural gas, and natural gas  ~ | Continuance of permits, or formal options to
liquids, that inay be recovered from oil shales, | extend, are required.
coal, gilsonite and other sources. Heavy oil, bitumen, syncrude, gas, liquids, efc.
recovered from uncoriventional reservoirs (oil
sands, tar sands, coals, oil shales) by a
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SEC Definition

Shell Group Interpretation.

"manufaciuring” process must be reported
separately from the conventional resoyrce base.
However, reserves or SFR can be claimed for
otherwise unconventional reservolrs if the
pelrofeum is recovered in its natural state and
original location (i.e., has not been
"manufactured” in situ by alteration from natural
state) through the use of conventional methods

‘Proved developed oil and gas reserves are
reserves that can be expacted to be recovered
through gxisting wells with existing
ent andl of m . Additional
ofl and gas expected to be obtained through
the application of fluld jnlection or other
[{ for
supplementing the natural forces and
mechanisms of primary recovery should be
included as “proved developed reserves” only
$ftor testing by a pilot project or after the
‘Pperation of an installed program has
conflrmed through production response that
| Increased recovery will be achieved.

Proved developed reServes require existing
ions, with existing operating
melhods.

it-outstanding activitie in ongoing projects are
only minor (< 10% of project Capex), the related
voluines can be accounted as develdped, as is
the case for raseives requiring only minor well
activities (< 10% of cost of new welf).

No special conditions for improved recovery

'] resetves. Technical and commercial maturity

must be demonstrated - see 4,
# :

Proyed undeveloped oif and gas reserves are

I reserves that are expected to be recovered:

from-new wells on undrilled acreage, or from
existing wells where a relatively major
expenditure is required for recomplation.
Reserves on undrifled acreage shall be limited
to those drilfing units offsetting productive
units that ave reasonably certain of production
when drilled. Proved reserves for other
undtilled units can be claimed only where it
<an be demonstrated with certainty that there
isc ity of on from the exlsting
productive formation. Under no _
circumstances shouid estimates of 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 effactive by
actual tests in the area and in the same
reservoir (Emphasis added).

Continuity of production: see under 2.
Improved recavery reserves - see 4 and 5.

L)

ery il
In certain instances, proved reserves may be
assigned to reservoirs on the basis of a
combination of ical & the;
and core analyses which indicate the
reservoirs are analogous to similar reservoirs
in the same field which are producing or have
demonstrated the ability to produce on a
formation test.
{Tople 12 of Accounting Series Release No.
257 of the Staff Accounting Bulletins).

&%ugmm is shown either through a production
test / prodiction or through lag ? care / fluid data

il 0il the
area (see also 2 above). This requires positive
defmonstration of the applicability of the analogy
to the proposed reservoir.

Future cash inflows [should] be compurted by
applying year-end prices of oil and gas
relating to the enterprise’s proved reserves to
the year-end quantities of those reserves,
{Statement of Financial Accounting Standards
69, paragraph 30.a.)

Standardized Measure sybmissions based on
end-year prices as advised centrally.
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L " | SEC Definition . * ' Shell Group Intérpretation
e Te, -1 mmoqu esﬂmaﬂng 1f the method is used, proved reseives should
13 - conformtame"ProvedArea constraint (see 1
o v g . ,'4 Y PR above).
e A Probabiﬁsﬁcaddﬂbnsmmdomybeused
St

levels below those used forﬁnandamepredaﬁon
‘accounting. .

10. | Reservoir Simulation ' : Reservoir simulation is the prefered tool for

N [ . * | detemmining reserves (Proved and Expectation).
' In the absence of produdtion history to match,
validation by ather methods (i.e. analogy)
raqulred {o assure reasonableness

-Proved reserves must "always be consistent with
- |.the *Provéd Area” principle. When doubt exists,
 conservative values should be used.

11.’| Standardized measuye of discounted future’ | As per FASB: Based on end-year prices, full-year
- ushﬂmmhﬂngtooﬁandmpmperﬁes _|. average operating cosls, Capemasperdateof
mjsst comply with para 30 of FASB “eglimiate, discount rate 10%.

12. | Pipduction Sharing Agreemonts . | Proved reserves must be based on the “economic
interest methad™ (future cost+profit oil revenue
-divided by C premises oil price)..

Producer must the right to extract the

. hydmcarbons and must be exposed to

3 : ' ) g | exploration / development / production risk.
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APPENDIX4 UNCERTAINTY AND PROVED PART OF RESERVES

Subsutface tesoutce volume estimates are inhetently sybject to uncertainty, because they
ate based on data (from seismic and ddlling) and interpretations that contain sometinies
significant margins of érror. In-depth undetstanding is necessaty to enable ‘realistic’
reporting of Proved reberves. The three most important methods to quantify and assess the

. range of uncertainty in resonrce volume estimates are:

The Probabilistic thethod (P85, Mean, P15)
- The Mult-scenari¢ method (Low, Middle, High)
- The Deterministicimethod (Proved, Probable, Possible) -

Addd The probabibisticmetbod

The frobabilistic method has been in use by the Shell Group for more than 30 yeass.
il& the Group was initially the only orie i the industry applying this method, the
method has, over the ears, gradually gained wider acceptancegt.g. by the SPE (Ref. 6).

The method consists g)f assigning probability density functions (PDFs) to eachrof the
constituent parametess that define a subsurface volume éstimate (Le. grass bulk volume,
potosity, hydrocarbon fill and saturation, hydrocatbon volume factor, recovery factor).
These PDFs ate then{combined (multiplied) either mathematically {moment’ method, see
Ref. 4 - App. 7) or, miote commonly, through Monte Catlo simulation. “The latter method

‘uses 2 random number generator which generates random selections from each of the

parametet ranges, which are then combined into successive volume estimates, often
numbering 1000 or n'gote. Software tools using Monte Catlo simulation are e.g. @RISK, -
Carystal Ball and FASTRACK.

The resulting produdk from both the mathematical and the Monte Catlo methods is 2 PDF
or its integral, the cufnulative probability function (CPF), which defines the probabilities
that the resource volume exceeds each-of a range of values. The values associated with the
85% probability the_lEhS% probability are called the 85% and 15% confidence levels or P85
and P15 for short. The probability-weighted average value is referred to as the Mean. The
reason for the original selection of the 85% and 15% initervals by the Group was that they
aligned most closely|with the previously used distributions of three equi-probable values.
Mote recently, the SPE and some operators and authorities have tended to favour 90% and
10% intervals (P90 4nd P10 respectively).

The probabilistic method is a good method for assessing the uncertainties of Exploration
prospects, spatsely appraised discovedes and single development concepts in genetal For.
(major) fields that afe at concept selection stage the multi-scenatio method is

recommended, as described below.

Ad.1.2 The multi-scenario method

This method is in principle applied before technical/ commercial maturity is achieved and
its applicafion is prédominamly in suppott of development concept selection. The method
mvolves modelling.}tbtough a full set of static (geological) and dynamic (teservoir
simulation) models. The static model is generally run for a range of possible subsusface
realisations, yiclding a range of hydrocarbon-in-place volumes. ' '
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A :cptesentatxve selection of altcrmative geologk:al model realisations is ¢onverted
(‘upscaled’) into a discrete set of reservoit simulation models, which ate then run each fora
range of alternative development scenatios (e.g: different well numbets or positions). The
.ltesnative development scenarios are not necessarily 1dmucal for each geological

realisation.

Ani iinportant 'chmatcx:isﬁc of the multi-scenario method is that it is p:oject- or activity-
based, i.c. the recoverable volumes are linked to a specific development plan or plans, with
identified (or identifiable) costs, production forecasts and economics. These aspects make
this approach well suited as a support to development concept selection. *

i ABRTYT W 4 T T et g rm

4 A4.1.3  The deterministic method

The deterministic method has been the method most frequently used by the industry

outside Shell. It desives from the original definitions of ‘Proved Resetves’ as issued by the

American Financial Accounting Standards Board (FASB) and by the US Securities.and

Exchange Commission (SEC) (Refs. 7,8 & 9). These definitions describe the mandatory

A conditiongfor resetrves that are reported annually through Company tepom and public :
: submissiofis to the SEC. Subsequent definitions for Probable and Possible resetves have )ﬁ
beeq issued by the SPE in co-operation with the WPC (Ref. 6). :

Proved reserves are defined as ... the estimated quantities of hydrocarbons which -
geological and engmcmng data damonsmte with teasonable certainty to be
tecoverable...”. ‘Reasonable cestainty” s implied to mean that future resetves revisions are
‘much more lxkely to be positive than negative. Pivotal in the definition of Proved
Resetves is the notion of a ‘proved area’ of reservoir rock, outside of which no Proved
Resexves can be declared. This proved area is constrained by:

T

- Econtnmc producibility demonstrated by a production test (not a wlrelme twt!)
- Delineated by GOC, OWC, GWC if seen by drilling,
- . Ol volumes above QUT levels only if gas is seen updip and 2 GOC can be interpreted,
- No volumes below Jowest known. hydrocarbons’ (LICH), as seen by dn.lhng,
- Laterally confined to one legal locauon’ (US regulatory minimum well spacing) away
from well control,
= Cestainty (not just ‘reasonable certainty’) of continuity of ptoducuon over the atea
(must be demonstrated by conclusive data if beyond one Jegal locauon’), '&
: - Tmproved recovety volumes only with a successful pilot in that speclﬁc rock volume,
i - The conservative restrictions regarding LKH and lateral well control inay be lifted
: ...upon obtaining suﬁiaent performance history to reasonably conclude that more
tesetves can be recovered... ‘

B The s.tgmﬁcant information on resetvoir structure and hydrocatbon fill avadable from

’ modern seismic techniques (DHIs, flat spots etc) is acknowledged by the SEC; but the staff
51 emphas:ze the above constraints unless there is strong analogy with a neatby producing
reservoir (Refs. 8 & 14).

The practice in the industry outside Shell has been that Proved reserves estimates are
generally best estimates’, with the proved area constraint being the only Conservative -
element that is strictly adheted to. The important consequence of this has been that
Proved resesves as calculated by the deterministic method tended to be lower than
‘probabilistic P85 estimates for new-discoveries and undeveloped fields. Smhdy they
were generally higher for mature, fully apprmsed fields.

The SPE (Ref. 6) recommend that, if Proved teserves are determined ptobablhsucaﬂy,
P90 value be selected. They generally align with the SEC guidance, except that they allow
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azeas beyond the regulmjxy well spacing to be included if .. .data ftom wells indicate with
reasonable certainty (P90]) that the objective formation is labcxally continuows and commns
commercially recoverable hydrocatbons...”.

“The SPE/WPC definitions of Probable and Possible reserves (together called Unproved -
reserves) can be summansed as follows:

Probable reserves:
- ‘Mote likely than not tg be recoverable’; P50 if based on probabilistics,

~ Probably productive from logs/cores,

- Likely volutes outside!the ‘proved area’, ¢.g. updip behind interpreted faults

- Volumes probably recoverable through unproved techtuques (no successful pilot yet)

“Possible teserves: . 4

- ‘Less likely than Pxobai)lc P10 if based on probabmstxcs -
» Hydsrocarbon beaging from logs /cotes, but possibly not productive

.~ Possible volumes outs:i‘m e proved atea, e.g. downdip behind mtetpteted faults,
"~ Volumes recoverable

ugh unproved techniques, with success in ‘reasonable doubt’.

Industeg pmctice tends to be that Probable resesves contain not only volumes associated
with areas in the field outside the volumetric confines of the ‘progred area’, but also
volumes associated with projects that have not been fully matured or approved yet.

The sum of Proved and Probable reserves is sometimes regarded as equivalent to the Mean
or Middle estimates fn;jn probabilistic or multi-scenario methods. Sisnilarly, the sum of
Proved, Probable and Possible has been equated to P10 or High reserves. However, the
definition for Possible Jcscn‘es clearly indicates that many of these volumes (and even
some Probable reserves volumes) should be clasﬂﬁed as SFR in the Shell system.

'+ AA.2 Shell Group Pradtice

Shell Group practice has long been based on the probabilistic method as the Group
standard for estimating Expectation reserves (for internal reporting). Proved resexves (for
external reportinig) weze set equal to the (volumetrically based) P85 estimates, which
changed little as: fields fnatured. This approach was found to lead to underreporting against

~ major competitors and: was teplaced by a deterministic approach in 1998. In following the

guidelines of the American Financial Accounting Standards Board (FASB) of the US
Securities and Exchange Commission mote strictly, the Group’s reporting practice is now

_ more in line with its mjor competitors (in particular with respect to mature fields).

Cutrent practice still agctibes a portion of Expectation (internally xepotted) teserves to the
(externally reported) Proved category. Fisst “booking™ therefore 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 plannmg is based on the multi-scepatio method. Reserves assessment is
however to be based & on the development concept as selected for execution. Proved
teserves estimates should in principle be consistent with volumetrics in the ‘ptoved area’,
which i is defined by: :

- Demonstrated producibility through a production test, or log/core datain a tested atea,

- Delineated by GOC, OWC, GWC as seen/interpteted from pressures in the reservoi,

- .In the absence of|legal’ well spacings, laterally defined by well control and sutrounding
areas with continttous and good quality seismic amplitudes (Ref 13), but not beyond
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potentially sealing bartiers or faults. Evidence from well drainage limit tests may be

_ C used ; S AR

Li . = Extended by production petformance data, if conclusive,’
«- Improved recovery volumes supported by a pilot ot a robust analogy.
The thinking behind this interpretation is that the drilling and completion of development
wells will generally exparid the ‘proved area’ such that its volumetric extent will cover
much, if not all of the field. Even if still incomplete at first (i.e. afteg the figst-phase of
developiment drilling), this coverage will inctease to full coverage with growing field
matutity and performance. In line with industry practice, Proved resérves should be based
on ‘best’-or Expectation estimates of ‘proved area’ volumetrics. - :

Apart from the volumetric uncertainty, thete is the uncertainty regardirig reservoir
pestformance (determined by sand development, resetvoir continuity, injectant sweep
efficiency, aquifer activity, etc)). The latter uncertainty will be reduced as production

- progresses. Hence, 2 cautious, ‘reasonably cectain’ approach should be followed for

~ performance predictions in new fields (i.e. the classic Shell approach adopting the -

Lowhatural outcome of the FDP as Proved teserves remains valid). For matute
fi ¢ Proved tesetves are expected to grow towards Expectation as field life progresses
and the uncertainty range narrows. In some mature fields with#bell established production
trends Proved developed reserves may bécome equal to Expectation estimates (see above).

The resulting description of assurnptions to be used for estimating Pioved and Expectation
tesetves is given in Fig. Ad.1. To the extent that reserves (particulatly Proved teserves) are
based on probabilistic estimates, consistency with these assumptions is required.

[ Expectation AN fiekds Mean probabilistic or Middle case outcome of the development
Developed and concept (FOP to be funded) selected for exacution and based
Undeveloped ) on Expectation volumelrics. (Proved+Probable if appropriate
(intemal reporting): and if no Mean or Middle avallable) -

Proved Developed' | New, recently | ‘Reasonably certain’ (Low case) outcome of the development
reserves . developed concept (FDP to be funded) selected for axecution based on
(extemal reporting): | fields: Expectation ‘proved area’ volumetrios.

Mature fields: | (Conservative) best estimate performance projection, based on
Expectation post-dril + performance based on Expectation
‘proved area’ volumetrics.

The Proved estimate should approach (and may become equal
‘to) the Expectation estimate as field iife progresses.

Proved Undeveloped | 'Reasonably certain’ (Low case, low activity scenario if
Undeveloped fields applicable) outcome of the development concept (FDP to be
resorves - funded) selacled for execution based on Expectation ‘proved
{extemal reporting): area’ volumetrics.

New, racently | ‘Reasonably certain’ (Low case) outcome of the incremental
developed development ahead, based on Expectation ‘proved area’
fields: - volumetrics.

Mature fields: | ‘Reasonably certain’ (Low case) outcon_né of the ir_;uﬁmental
- | development ahead, based on Expactation ‘proved area’
| volumetrics. Expecied to approach Expectation as field maturity

progresses. - K .
Lower Proved / Expectation ratios should howsver apply if the
reservoir mechanisms concemed differ from the cument ones.

Figure A41: Group recommended practice for e.r&aﬁng Reserves
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Ad43 Flmhet consndemuons

A4.3. 1 Unm'tamy R:dmnon with qubﬂﬂdnw

The uncestainty range of ultimate recovety genmlly decreases as a field is developed and
produced. However, the uncertainty range as a percentage of remaining resetrves may not
always decrease with time. As a field matures, initial m-place volumes and recovery.
should shift frotin a volumetsic to a performance-based estimate, mcorpomnng the
additional production data to reduce the uncertainty range. Once the reservoir -
perfortnance has been established with reasonable cestainty, a fairly small difference
between low, expectation and high estimates would be expected, Definition of the low and

. high estimates may no longer be of value in mature fields with relauvely little uncertainty
‘and use of 2 smglc expectation estimate should be considered in this situation (sub)ect to

‘proved area’ conditions).

Figure A4.2 illustrates the narrowing of the uncertainty with field appmsal and

of
resoulces between intetnal and external reporting categories d&ing

: life cycle. This example is also used in Appendix 2'to show the migtation of
the field life cycle.

The reduction in uncertainty based on petformance should be adequately reflected in the
annual reserve and scope for recovery estimates for the feld.

: <w§):::ent. 'This is a near idéal example where the expectation remains constant for most

50
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Prospecr

Abandoned

Figure A4.2: Uncertainty Reduction during the Field Life Cycle

-y

A4.3.2 . Addition of Proved Reserves Volumves

Proved Resexves volumes are added together at various levels {tesérvoits, fields, areas etc)
during the resource assessment and reporting process. When Proved resetves are based on
P85 or Low estimates, such addition could either be anthmetic or probabilistic. Arithmetic
addition usually overstates the uncertainty range for the sum of partially independent
volumes (ie. the resuling sum of P85/Low values is too Jow), but is appropriate for
dependent volumes. Probabilistic addition could be considered for partially independent
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volumes when the difference with atithmetic addition is significant. An ifnportant
requisement is, however, that addition of Proved tesetves at or above the level used for
financial depreciation cakulations must be atithmetical for consistency with :
financial accounting (see Section 6.1). Below this level, Le. normally below the field level,
an appropriate selection of the addition method must be made, such-that account is taken

of dependency between the volumes to truly reflect the aggregated P85/Low/Ptoved
rccovmble volome.

Below are two examples where the method of addmon is impottant to handle nddlt:on
propetly.
a) Field A is comprised of separate layers and the properties of these lzi_yéts are’
" independent of each other. In other wotds, a low result in one layer:worild not increase
or decrease the chance of 2 low result in the other layers. Low, expectation and high
. estimates are calculated for each layer separately. Probabilistic addition should be used
to account for the reduced uncertainty of adding together independent volumes.
Arithmetical addition of these estimates would understate the low estimate and’
oversfate the high estimate of the total field.

- b) A project develops thiree mdr.pendent fields as sub-sea satellites connected to orie ) '
.platform.In this case, the investment in sutface facilitics may € totalled for '
depreciation’ and consequently the reserves estimates should relate to the combined
fields. Probabilistic addition should be used to calculate the total reserves associated
with the platform (assuming independence).

1 Gtoup Accounts should be consulted when considedng combining surfar.e facilities for different fields for
dcprecxatu:m purposes. L
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- APPENDIX 5 SEC RESERVES AUDITS - TERMS OF REFERENCE .

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

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

1) To vetify the technical m#tuxity of the projects and activities tﬁat undexlic the reported
p:oved and proved developed reserves estimates by assessing the quality of the
engineeting data and study work supporting the esﬁmates

2) To verify the commercial maturity of the reported reserves volumes by assessing .
consistency between the volumes xepotted and the company’s business planning :
(production/sales forecasting), ensuring that these volumes can reasonably be expected |
to be (developed, produced and) sold in ptesent or future markets.

3) To vcnfy the ‘reasonable certainty’ of the reserves estirates by assessing the vahdlty of
o ‘:ﬁ“ ty ranges used for their constituent paraméters, by verifying that estitoates ate -
tic in compatison with expectation estimates, by verifying that appropriate
methods ate used for mature fields and by establishing thatfppropriate methods of

reserves addition (probabilistic / atithmetic) have been applied.

4) To vetify that the Group share of proved and proved developed voluthes has been
calculated propetly and are producible within prevailing licence petiods.
5) To verify that reported volumes are up-to-date and consistent with previous estimates,

that changes are reported in the appropriate categoties and that appropriate 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 reported annual
production (sales) volumes are consistent with those reported in submissions to Group
Finance.

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

‘The andit will be cattied out by reviewing the reserves estimation and subinission process -
@ through interviews of OU staff and by mkmg at randonh a number of fields for detailed
analysts.

The frequency of the audit will in principle be once eve:y four years for each OU, but
should be adjusted as warranted by size of QU, past change volumes and complexity of the
issues. Major reserves changes or concetns expressed duting a previous audit may require
an advancement of the next audit. For an OU/NVO reporting reserves for the first time,

. the first audit will in principle be within two yeats of this first submission.

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

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

. and EP RBA, to the OUs Hydrocarbon Resource Manager and to KPMG the external
auditors. It will be prepared and discussed in draft form on site, after which a final report
will be prepared in The Hapue, once formal OU comments are received. The report will
contain an overall judgement (Good, Sathfactory, ot Unsausfactory), with 1tem13ed
conclusions and recommendations. -
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. APPENDIX 6 - TERMINOLOGY '

A6.1 - Petroleum Resources Terminology

Reservoir

A reservoit is a porous and permeable \mdcrgmund formation containing a natural

| accumulation of producible oil or gas that is confined by. unpexmeablc rock or water

barriets and is individual and separate from other resetvoirs.. .

In case of doubt, reservoirs are restricted to fault blocks / sednnenﬁty uhits untl
productlon petformance proves communication to exist across faults/ barriers. PVT
propetﬂes can vaty within a reservoir.

Field

A field is an area consisting of a single reservoit or multiple resetvoirs within a closed areal
boundary th% belong to the same confining geological structure.

Field boundaries must be defined upon discovery and should cncom?pé ‘the unpenetrated
petrolenm resources in adjacent fault blocks and stratigraphic traps, if they are consideted
to be part of the same overall confining structure. Field boundaties may be re-defined on
the basis of new geological information.

Potential Accumulations _ .
Potential reservoirs beyond existing field boundaries, where the presence of petroleum has
not yet been demonstrated, are collectively called potential accomulations.

Producibility

Should normally be supported by a conclusive test in a dalled or unmednately adjoining
resetvoir, but may be based on log or core evaluation in an area whete many similar
reservoirs have been conclusively tested.

Production Facilities

The production facilities consist of all hardwate installed to recover petroleum from the
sub-sutface resources and to deliver a quality controlled end-product for sale. These
comprise the production and injection wells and the sutface facilities for treatment,
convession, compiession/ pumping, transport and delivery.

Surface Facilities

That part of the production facilities accesslble at surface, connecting the wellheads
ultimately to the delivety points.”

Ebdsting Dmlopmmt :

The collection of all complcted projects or sub-proyects is referred to as thc existing
development.
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. Fitld quontities

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

Sales quantities

The quantities sold after fiscal meteting and delivered at the locations~where the upstream
company ceases to have an interest in the end-products. These canbe expressed in terms

of the geneml end-products oil, (dry) gas and natural gas liquids (NGL) or in terms of the
actual product.

‘Field products and the subsequent sales ptoducts may be diffesent and will be affected by
own use and losses. The ptoperties and volumes of end-products may be influenced by
" mixing and the petroleum type itself may be altered during surface processing. Since
. su::fa proccssmg conditions may change during a project life, sales products may vary in
' ;’ sp tion and in relation to field products. To avoid ambiguity and double counting, a
1 clear distinction must be made between recoveries in the field pd the quantities estimated
to be available for sale.

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

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

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

Rewnciliation

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

- For reserves estimating putposes an average futuse yield factor is to be estimated (e.g.
LPG/ wet gas yield, dry gas/ wet gas yxeld)
Ultirzate Recovery

The ultimate recovery (UR) of a hydrocarbon field is the sum of cumulative productton -
and the estimated volume of treserves (developed + undeveloped).
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_ Total Resource Volume

The Total Resource Volume of hydrocatbon ﬁelcl is the suth of cumulative production,
the estimated volume of reserves: (dcveloped + undevcloped) and the Total Scope for
Recovery.- :

A6.2 Probabilistic Tetminology

Probabikity Density Function. . - - .~ | . : . .o _

The probability density finction (PDF) of a'stochastic vanable indicates the probabxhty

that the actual variable value lies within a nattow interval around 4 particular value of the

possible range, divided by the width of that intérval.-

Cmyhtz'w Probability Futiction

The cumulatiye probability fanction (CPF) ofs stochashc vamble desctibes the probablhty

that the varia§jle may exceed a certain valve. The CPF is the mathematical integral of PDF. m
- P85 _ ¥

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

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

Mean

The statistical mean of a stochastic variable is the pxobabihty wenghted avemgc of the

vatiable over the entire variable range. _ _ .

Mean Swecess Vokm'e M V)

The probability weighted average of all realisations that equal or exceed the minimum :
reserves required for a commercial development of the resource. m»
Probability of Success (POS)

The probability that the minimum commercial volume will be exceeded and which
therefore indicates the likelihood of any future development. The product of MSV and
POS is the recovery cxpcctauon

A6.3 Commercial Temunology_

Discount Rate

A rate at which future real terms costs or cash-flow are dlscounted ovet time to calculate
their present value. :
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Net Present Value (NPV)

The net present value of 3 pxoj:ecg is the snm of the discounted annual cash flow, expressed
in real terms money, over the petiod from the first project expenditure to abandonment.
The net present value is expressed in million US$ at the relevant discount rate.

Expected Monstary Value (EMV)

The expected monetaty value is a probabilistic balance of investments and revenues,
expected from a set of conditional operational activities, comprising data acquisition and
one or more development projects, which are arranged in an ordered sequence with '
probabilities assigned to each action (decision tree). :

The EMYV is the summation of the NPV of ptojects, 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 US$ at the relevant discount rate.
Projects with a negative NPV for certain resource model realisations should be excluded

| Erom the EMV calculation, if the assumption is valid that data gathering will prevent such
| ’ projectt being implemented. s

Unit Technical Cost (UTC)

The unit technical cost of a development project is defined as-the sum of capital plus
operating costs, expressed in real terms money, divided by the total production over the
petiod from start-up to abandonment. In addition, both the cost and the prodirction must
be discounted. The teference date for the discounting should be the same for denominator
and numerator (e.g. the first year of expenditure) and should be stated. The unit technical
costs is expressed in US$/bbl (il equivalent) at the relevant discount tate.

FID

 Final investment decision, the decision (at CMD ot senior executive level) to ptoceed with
a project, ' '

. NFA forecast
No further (Capex) activity forecast, ie. a forecast based on existing wells and facilities
only.

A6.4 Explotation versus Development Wells

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

Prlmred Area

The proved atea is the patt of a property to which proved'resezves have been specifically
attributed (see also Appendix 4). It is delineated by the fluid levels seen / interpreted from
deilled wells and by the area around those wells which geological / engineering data

" indicate to be producible. ’
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Dck/cpmmt Wel , o

A development well s a well drilled within the proved area of an oil ot gas reservois to a -
depth of a stratigraphic hotizon’ known to be pxdduéﬁ_%. ' <

Service Well o

A sexvice well is cither an injection well, a disposal well or a water supply well.
Ajpmu‘ isal Well _ . " _

An appraisal well, or stratigraphic test well is a well dilled for geological information

P (not to test a prospect), either 'development-type' drilled in a proved area or 'exploratory-
' ~ type' if not drilled in 2 proved area. i

i Exploration Well

An explogation well is 2 well that is not 2 dewfelop:hem well, a sexvice well, or a
stratigtapBic test well, : o :
&
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1. INTRODUCTION

Petroleum Resources represent a significant part of the Group’s upstream assets and
ate the foundation of most of its current and future upstream activities. -

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 status of their associated development (project) and operational
(production) activities. : '

. The Group’s Petroleum Resoutce Volumes and changes to them, both actual and
planned, are reported to the EP Executive regularly. Proved Reserves have a 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 Resetves 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 consistently by all major international oil and gas companies.
Consequently, disclosed Proved Resetves figures are subjected to intense scrutiny by
external analysts. Actual and projected performance in the replacement of Proved
Resesves 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 describes 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 ate
documented elsewhete (STEP 2003-1102, Reference 3).

Information on the requirements for the collection of data for internal reporting and
external disclosure will be addressed by the second part of these guidelines (SIEP
2003-1101, Reference 2). Detailed reporting requitements are communicated
annually in 2 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
exception 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,

Substantial changes coméared with previous guidelines:

1. The wrigger 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 clarified that binding Heads of Agreement (“HOA”) for sales contracts are 2
(minimum) necessary condition for booking major gas reserves that rely on the -
creation of access to market (e.g. those reliant on negotiation of ING sales =
contracts). Refer to section 2.4.3. '
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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 Petroleum
Resource Volumes as they mature from undiscovered prospects through t0
producing assets. All such systems aim to achieve similar objectives, but each is
unique in terms of the nomenclature that is used and in the definition of certain
terms. Often, the most fundamental differences stem from the differing areas of
focus of the organizations that developed thé systems: govemnmental organizations
tend to address all aspects of technically recoverable resources, however notional,
whereas commerdial enterprises tend to concentrate on those elements that can most
readily be monetized. ’ ’

. Thus, across the industry,  range of classification systems exists, each being tailored
"to the needs of the specific organizations that use it. This may introduce 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 term “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 Engineers and the World
Petroleum Congress' and subsequently adopted by the American Association -of
Petroleum Geologists (SPE / WPC / AAPG, Reference 6).. '

The Group continues to use its own classification system, developed over a number -
of years and tailored 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 individvals involved in the classification and management of
the Group’s Petroleum Resource inventory to realize that the system is unique to the
Group, but also that it can be translated readily into the SPE system (and most other
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. - _

pr————
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2.2 Querview

The $hell Petroleum Resource Voluime classification system is summarnzed in Figure
1. It provides a framework for classifying the Petroleum Resoutce Volumes that are
associated with a project as it imatures from an undiscovered prospect through 0 a
producing asset. Petroleum Resource Volume estimates are subject to uncertainly,
reflected in the diagram through thé use of columns expressing the Low, Expectation
and High values of the estimate. A link to the SPE reserves classificaion (Proved,
Probable, Possible) is also provided for the purpose of illustration,

Shelf Notation ' Low Expactation Higih
SEC Notation (reserves only) Proved na. LEN
. Proved plus
SPE Notation Piowed | P{j’mg“‘ Probable plus
® Posibie.
Shonhand notation hiz - P ] 3P

'_l. l:l

Cumuiative Production

™
Resarves g
{Deveiaped E
{Undeveloped _ E
e
&,
Scope For Recovery (SFR) g
E * " 4 (7
iscowred Commercial Proved Techniqles gg
Unigroved Techniquis 8
Nat Coemaseeial
IUndisgovered '

Legend:

vl Cotiented through AREPR for extemal disclosure (SEC Proved Resenes)

1Calfected through ARPR for intdmal use-dnly
Not pollestad through the ARPR but may be registéfed in Jocal asset holder databases.

Figure 1. Querview of Shell Peirolesnm Resource Classification System

For internal Group purposes, Expectation estimnates of Petroleum Resource Volumes
must be reported o EP Planning through the annual Resource Volume data
submission. Proved Reserves are required in addition to this for external disclosuce.
In the following sections, a definition is provided of each category in the
classification system (secuon 2.3), together with factors to be taken into account
when Resource Volumes marure from one category into another {section 2.4).

A revised Perroleum Resource Volume classificadon system will rake effect from
31.12.2003. This 1s descrbed in Appendix 3. Whilst changes to Resource Volumes
during 2003 will be reported according to the exising classification system, Resource
Volume balances at 31.12.2003 will need 1o be subdivided into the revised
classification system. These will then form the opening balances for the reporung of
changes that occur during 2004
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2.3 Petroleum Resource Volume Definitions

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

. 2.3.1 Pewoleum Rcsoutoc’

A Petroleurn Resourae is any accummlation of bydrocarbons that is known or anticipated lo exist in
a sub-surface rock formation, located within the company's current exploration and production
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
ate reported on the basis of Group share. It is recommended that asset holders also
maintain data on a 100% field basis.

Petroleum Resources are subdivided into two broad categories: Scope For Recovery.
(SFR) and Reserves.

232 Scope For Recovery (SFR)

SFR is any Petroleum Resource Volume associated with a project that i not _yet m_ﬂiamt[y
technically and commercially mature to qualify 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 strategies, marketing efforts, improvement of terms and
conditions and/or any other issue that might prevent the project progressing to
development sanction (i.e. Final Investment Decision, “FID").

SFR is reported as a single best technical estimate, multiplied where necessary by the
probability that the project will materialize. The objective at all.times is to reflect as
accunately as possible the Resource Volumes that eventually will be avajlable to the
Group in the expectatlon case.

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

The further breakdown of SFR as “Undiscovered” or “stcovered” is as follows

SFR Undiscovered

Resources that .conld be contained in an undritled patmha.’ atrmkldtmn and which would be
recoverable by any process that bas been demonstrated vo be technically feasible elsewhere, under
sintilar conditions. Development should be expected to be commercially viable.

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

‘Following drilling, the pre-dill estimate of Undiscovered SFR should be updated to
take account of the drlling results and, in the case of a discovery, the economics of
development should be te-assessed. At this point the resonrce is either dlscarded or
reclassified to one of the SFR Discovered categories.

[
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SFR Discovered

Resources that are contained in an acoumulition in which the presence of movable kydrocarbons thas
ar potentially of interest for development bas been established tbmﬂgb drilling and, where necessayy, -
through associared data gathering activities.

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,
Commetcial SFR by Pxoved Techmques or. Commercial SFR by Unproved

Techniques. -
Non-Conunercml SFR

Resources that ave associated with a discovered accumulation and amtl) a project that is evaluated as
baving a negative Net Present Value (NPYV') of devslopment at the prevailing Group premises or
Jor which there are clear commercial obstacles to development that appear to be insurmonntable in the

' 5:year plan period.
" To avoid retaining unrealistic volumes in the classification, -the reporting of Non-
. Commescial SFR is testricted to projects with a Unit Technical Cost below 2 ceiling
that is advised annually by EP Planning.

Non-Commercial SFR is reported in order to retain an indication of the discovered

resources that could become commercial with a change of citcumstances (e.g. an

increase in oil price, a change in tax regime, unprovement of technology,

development of a gas market, discovery of additional volumes in the area that could
" form a ctitical mass for development).

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

Commercial SFR by Proved echnigues

Resourves that are associated with a discovered accumulation and with a project that (a) wses a
recovery process or technigue which bas been demonsirated to be technically feasible in the resource
concerned or under analogous conditions and (b) is expected to be Commerdial.

Co)pn;ercial SFR by Unproved echniques

. Resources that are associated with a discovered acoumulation and with a project that wses any
recovery process or technique which has not been -demonstrated to be technically feasible (under
conditions applicable to the area or field) and which requires future laboratery tests and field trials

_ (pilot) in order 1o establish this feasibility. There must exist the reasonable expectation that, once
the necessary work. bas been complered fo demon:m vhe technical feasibility of the project, it will be
Comimervial.

JPU— _
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2.3.3 Reserves

The term *Reserves” describes any Petroleurn Resource Volume that is a.rmaated mtb a producing
assef or with a profect that is technically and commercially mature to the extent that funding for the
© project is reasonably certain to be secured. .

Two estimdtes of Reserves are 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 Reserves) and those that will be addressed by
planned or ongoing development activities (Undeveloped Resetves). Each of these
categories is described below. :

E\pemﬂon Reserves

The most bke_/y estimate of the Resoxrce Volume remaining to be remvmd  from a pmjm‘ Ibat i
technically and commercially mature, or from a producing asset,

If probabilistic techmques are used in reserves estination, the Expectauon Reserves
ate the probability-weighted average of all possible outcomes.

If deterministic techniques are used in reserves estimation, the Expécm_u’on Reserves
. correspond to the most likely estimate of future recovery. '

In general, a field should not have Expectation Reserves allocated to it unless and
until the necessary critedia for bookmg (at least some) Proved Reserves have been
met: the criteria for categorizing tesource volumes as “Reéserves”, rather than “SFR”,
apply in principle 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 development 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 ot local analogy. ;

Expectation Reserves are subdivided into Proved and Probable Reserves ‘
Proved Reserves '

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

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

In all respects, and particularly when in doubt, the most important concept
applicable to Proved Reserves is that of “reasonable certainty”. The “reasonable
certainty” criterion applies both to the booking of any Proved Reserves and to the
wolume of Proved Reserves that is booked. 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 Resetves (see also Appendix 2.3.1)
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. Probable Reserves

Probable Reserves are the portion of Expectation Reserves that is not (yet) Proved;
altemanvely defined as the difference between Expectation and Proved Reserves.

Developed Reserves

Developed Reserves are that part of reserves (whether Proved or Expectation) that is
producible through cumently existing completions, with ‘installed facilities, using
existing operating methods. Facilities requiring minor outstanding activities in
ongoing projects can be considered as existing if the outstanding capital investment
is minor (< 10%) compared with the total project cost and if budget approval has
been obtained. Volumes behind pipe can only be considered Developed if the
additional activity (e.g. 1ower zone abandonment, perforating, stimulating) does not
' requite a full well entry/recompletion and if the cost of this activity (normally Opex)
~does not exceed 10% of the cost of 2 new well.

Developed Reserves should in principle be estimated through extrapolation of

" existing well petformance trends. This may be done cither through plotting (e.g. rate -
vs. cumulative production, log oil rate vs. time) or through history matched
stmulation 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 prochiction that will be contributed by the
‘existing wells through the currendy installed facilities, assuming no future

- development activity (the No Further Activity or “NFA” forecast), other than any
minor amounts as indicated above.

In general, the NFA forecast for mature assets may include volumes that will require
2 relatively modest (and cleaily economic) level of future Capital Expenditare in
otder 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. Whete substantial new investment is (found to be)
requited in order to safeguard or, in the worst case, replace ageing facilities,
consideration should be given to reclassifying the reserves associated with these
- activities to Undeveloped Resetves.

_ DPlease 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.

Undevelopcd Reserves

Undeveloped Reserves are that patt of reserves (whethet Proved ot Expectauon) that
cannot be considered Developed Reserves, as defined above. They requu:e capital
investment through future projects (new wells and/or production facilities) in order
to be produced. These projects must be technically and commercially mature
(Secdon 2.4.3).

Gas resetves that require the installaion of planned or anticipated fture
compression should be classed as Undeveloped Reserves untll the compression
equipment has been installed.

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

e P =y
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in reserves when the incremental development project concerned reaches technical
and commercigl maturity (i.e. when its Resource Volumes become classified as
reserves).

Future wells of facilities may accelerate reserves that would otherwise be produced
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 time 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 identified 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 Reserves 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 Proved
Undeveloped Reserves and notes on the interpretation of this definition as it is to be
applied in Group operations.

2.3.4 Guide to the correct allocation of resources to a categoty

Based on the forgoing, the following-diagram summaizes the factors to be taken
. into account when assigning a Petroleum Resource Volume to its correct category:.

Figure 2:  Resource 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. :

o e Ao i, . " e, it
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24 Petroleuni Resource Volume Matusation

2.4.1 The maturation process

As a projects matures, the corresponding Resource Volume “cascades” through the
clagsification system (Figure 3). It is recommended that a Petroleum Resource
Volume Maturation Plan be maintained for all projects that have material Resource

" Volumes associated with them, documenUng the work activities that are required for
a project to pass through each stage of maturation. The project should also have
associated with it a plan of the actions requited to matute the resources to the
production- 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, togtther with associated pncmg and fiscal terms, a
quanuﬁcauon of the ecouomxc performance of the project.

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

Explore. Afip

Dlscovery (exploratson)
Undiscovered

SFR ' Appransal 1 Development planning

A
y Development

Production

Figure 3: . Resource classification flow diagram
2.4.2 Maturation from Undiscovered SFR: Discovery

Discovery oceurs whén the presence of an accumulation of movable hydroca:bbns is
proved through drilling and associated data gathering.

The concept of discovery applies to the entire accumulation that has been penetrated
by the well, even if the penetration is only partial or the precise vertical and lateral
extent of the accumulation has yet to be established or confirmed (through
appraisal). Al the Resoutce Volumes that are expected to be contzined in the
accumulation ate deemed to have been discoveted. These Resource Volumes mature
upon discovery to one or mote of the Discovered SFR or Reserves categories, after
revisions have been applied to take account of information provided by the discovery -
well. The estimate of discovered Resource 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 locadon.

- ——
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The concept of discovery automatically extends to any areas of the accumulation for
which there is a reasonable expectation that hydrauhc continuity exists through the
_hydrocarbon phase with the discovery well location'. - For “regional accumulations”.
which lack structyral definition of their limits (such as oil shales, regionslly 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 productive on the evidence
obtained from the discovery well, supported by local expenence and analogy

_ 2.4.3 Matutation from SFR to Reserves

For a Resoutce Volume to pass from SFR to Reserves, the associated development
project(s) must reach a 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
“criteria for technical and commercial marrity should only be de-booked after
thorough (re-)evaluation. This (re-)evaluauoh must be completed as soon a8 is
- reasonably practicable: generally it is not acceptable to retain reserves that cannot be
justified. All resetves that are potentially exposed in this manner should be notified
to the EP Hydrocarbon Resource Co—o:dmator, who maintains an inventory of such

- volumes.

Project Basis _ '
- Reserves are associated either with a project (2 development that is planned or in
execution) or with an existing producing asset (L.e. 2 project that has been execured).

A project is any planned creation or modification of wells, surface production
facilities or production policy, aimed at changing an asset’s sales product forecast.

For Reserves to enter into the Proved category, independent review and challenge is
reqmted (as 2 conttol) to preserve the integrity of extemal disclosuses.” For major
projects such reviews are routinely executed through the Group’s Valie Assurance
Review (VAR) process, or by loca!ly defined analogous processes in the case of
Minor. projects.
In compliance with the spirit and intent of the SEC.sules for Proved Resetves, and
also 10 match reserves additons with external expectations, reserves in principle
. should not be reported until a pro;ect 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. ' In exceptional cases, reserves for
major projects may be registered in advance of FID provided that there is a clear
public demonstration of the Group’s intention to proceed with executing the project,
.or other mitigating circumstances. Such cases should be raised well in advance of
year-end reporting with the SIEP EPS-P.

- For intenmediate development projects (for which between 10 and 50 million boe ,
Proved Reserves would be booked), concept selccuon {VAR3) must at least have
been completed -

' This should not be confused with the much more stringent requirement of “certainty that there is
continuity of production” that is tequired when determining the extent of the “Proved Area” for the
attribution of Proved Reserves according to the SEC rules — for example, see Appendix 1.
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