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1. INTRODUCTION

Petroleum resources represent 2 significant part of the company’s upstream assets and ate
the foundation of most of its current and future upsiream 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 contemned aze chssified according to the maturity or
status of their associated development (project) and opetational (production) activities.

Shell Group petroleum resource volumes and theit anticipated changes ate teported to
Excom on a frequent basis. Proved teserves have a difect influence on net income, are
disclosed extemally and therefore subject to internal comr;)ls and external audit.

“This document represents the petroleum resources accounting standaed for Shell Gmup
Opetating Units (OU’s) and New Ventute Otganizations (NVOs). It complies with tules
set by the US Securities and Exchange Commission (SEC) and is to sexve as a refetencem

. the teserves submission, repotting and control processes.

} ‘ @ - lnﬁon*mon on the format requirements of internal and external submission will be
)% included in the second part of these guidelines (SIEP 2002-+10J, Ref. 3). Detailed
. submission requirements are communicated annually in a letter’ from EP Planning.

1

»s@

The present (2002) version addresses recent tlarijicalib)ls of SEC définitions published by SEC
| staff. The text has olso been shortened to promote clarity and readability. Where text has been
| changed or added, this is indicated by a line in the margin.

[P RSTRTEPSUEIR

No material change in the volume of reserves reported by the Group is expected nor intended
by these guidelines.

PN
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2. RESOURCE VOLUME CLASSIFICATION

21 Definition

A pettoleum tesource is any accumulation of hydrocatbons that is known or anticipated to
exist in a sub-sutface tock formation, located in the company’s current explomuon and |

production acreage.

Resource vohunes are seported 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 tesoutce volumes
should further indicate the pettoleum type the :epomng units and condmom and the
Gtoup share.

2.2 Reserves and SFR (Figure 1)

“I e volumes are tied to the project ot activity that develops them and ate gerierally

o £ reponei by field. The term resesves is used for resource volumes assomted with a project
that is technically and commercially matuce o the ex :
: kacevohnnesmatdonotmeettbﬂ & 'u:nlmchsuﬁedas

i G Scope for Recovery (SFR). Proved resetves are the portion of reserves that is teasonably
N certain to be produced and which will be reported extemally. 1€ no Proyed resetves can be
S assigned to a project, then the related resource volumes ate to be retained as SFR.

T The concept of ‘reasonable cextainty” requires ‘hard’ ficld data, contracts and thosough
evaluation to undedie the numbers. The implication is that as moze data becomes available,
upward revision is much mote likely than negative revision.

Figure 1: Resource classification flow dmgmm

These categories are further explained in this Chapter and theit definitions arc summarised
in Appendix 1. A graphical example of the tmigration of tesource volumes between
categories dusing a field’s life cycle is shown in Appendix 2.
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23 Technical and Commercial Matutity

For a resource volume to pass from scope for recovesy (SFR) to resetves (for internal 25
well as extemal reporting), the associated project(s) will have to teach both technical and
commetcial maturity. This is deemed to be the case wben.

1. The Shell shareholdes assurance processes have been, satisfictorily passed both
technically and commercially and no significant issues that could prechude
proceeding with the project exist.

2. Support to fund the projéct is reasonably certain (e.g: the ptqect survives the
bustness planning processes of Capital Allocation) and the project forms (or is
reasonably certain to form) part of the relevant business plan.

Major resetves volumes that are no longer judged to be commercially mature should only
be de-booked 2fter thotough (re-)evaluation.

. 23.1  Project Basis ] '
= Resegges being futare hydcocarbon product available for sale ate tied to projects
opment) and activities uction tions an creation or
VO {dev. ) (production operations). A proj y planned

" modification of wells, sutface production facilitics and/or prolluction policy, aimed at
changing 2 company’s sales product forecast. The aggregated production forecast of an OU
must therefore be consistent with its reported teserves. This-also holds for the ‘proved
forecas?, as defined by the aggregated ‘teasonably certain” amount of hydtoca:bons
forecast to be produced by the appropriate development/production sccnano, duly
respecting license duration and overall constraints (e 3 quota)

2.3.2 Technical Maturity

For a project to be technically matute, there should be 2 documented definition of 2
: viable project that is anticipated to be implemented with ‘reasonable certainty’. Such project
: . definition should be based on sesource and development scenatio descriptions, with
drilling/ engineering cost estimates, a production forecast (including sensitivities) and
economics.

) For project resetves to enter into the Proved categoty, independent review and challenge is
U)J,@ mqmed (as a control) to preserve integrity of the external disclosures. For major projects

) . such review is routinely executed through the Grovp’s Value Assurance Revieor process.
Note that concept selection (VAR3) must at least have been corpleted. In afl cases, there
should be ‘reasonable certainty’ that nothing is standing in the way of a fitm developmcnt
! plan (i.e. thete axe no technical issues that could de-rail the project).

For somaller projects a documented development plan should suffice, which may be
i notional if 2 well established analogue is in place. The quality of such plan should be a
" sufficient basis on which to judge the likelihood of project funding (see below).

2.3.3 Commervial Matwrity

A project is deemed commercially mature, when (1) its profitability meets the Group’s
i critedda (as applied through Shell’s corporate Capital Alloeation process), (2) market

i availability is assured (see below) and (3) funding by the Group is ‘reasonably certain’.

i Examples: Gas sales contracts, major infrastructure needs, govemnment approvals, un-tried technology

LON01470143
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Assutance of market availability for oil (and/ ok NGLY means at Jeast the ‘reasonably
certain’ availability of 2 pipeline to  shipping tesminal or other outlet (e.g, a refinery),
whﬂstfo:gznhumwusdmthepmdnctm

1) contracted to sales;or

'2) considered as reasonably cestain ofbemgsoldbasedonmexpemnonofthe
* availability of markets, along with transportation/ delivery facilities.
o For major gas projects critically dependent on new gas market capture, resetves booking
M ' .shonldmpmctplebedcfcuedunﬁl agresments have beenmgned,whlcbmgenmllyato:
around pioject sanction (FID). .
_The condition of marketability for gas reserves also applm to the NGL products of a non-
associated gas project: If the gas matket is not assuted,nudm the gds nor the NGL
volumes can be reported externally.

2.4 4 Proved, Probable and Expectation Reserves

; Total tation) resesves are subdivided in Proved and Probable resesves, It should be
h emphmzeddunfnopmvedmmcanbeuslgnedtoapt@d,thcmhenekted
petroleum sesource volume should be setained as SFR, i.e. there should be 0o Expectation
reserves reported without Proved reserves.

24.1 Prowd Reserves

Proved Reserves aze the portion of Expectation resetves that is reasonably certain to be

produced and which will be teported externally, as past of annual reports and (fnancial)

accounts. The concept of ‘reasonable certainty” requites ‘hard’ field data (incl logs,

| pressutes, (test) production, injection etc.), contracts and thorough evaluation to undedic

the numbers. The implication is that as more data becomes available, upward revision is

N much more likely than negative revision. As fields matute, Proved reserves-ate expected to
“Eo ‘grow’ towards (and in most cases bécome equal to) Expectation estitnates. Quantification

: of uncertainty and estimation apptoaches are discussed in Appendix 4.

o 24.2 Probable Reserves

Probable reserves are the portion of Bxpectation reserves that is not (yet) Proved but is
paxt of the production plan for existing fields and projects; altematively defined as the
difference between Expectation and Proved reserves. '

25 Developed and Undeveloped Reserves

S B Developed and Undeveloped resexves should be evaluated separately. Assessment of
i undeveloped reserves on the basis of an assumed tecovery factor is not acceptable.

2.5.1 Deseloped Rasorves

Developed reserves must be produable through cutrently existing complenons with
installed facilities, using existing operating methods. Facilities requiting minor outstanding
activities in ongomg projects can be considered as c:usung if the outstanding capital
investment is minor (< 10%) compared to the total project cost and if budget appioval has
been obtained. Volumes behind pipe can only be considered developed if the additional
activity (e.g. lowet” zone abandonment, perforating, stimulating) does not require a Full

© LONO1470144
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well entey/re-completion and if the cost of this Acumy (notma!ly Opex) does not exceed
. 10% of the cost of 2 new well

Developed resetves should in principle be estimated through exmpolzuon of existing well
pecformance trends. This may be done either through plomng {e.g rate vs. cumulative

.- production, log oil rate vs. time) or theough histoty matched sinrulation modelling. If no

significant history is available to match, the developed resetves will be based on pie-

development (simulation) model projections, updated fos observed well geological and
petrophysical data and well rates. The resulting forecast should represent the production
that will be contrdbuted by the ex:stmg wells through the corrently installed facilities,
assuming no futare development activity (NFA forecast).

2.5.2 Unidewloped Reserves

Undeveloped sesexrves require capital isvestment thxo\igh fmu:e projects (new wells and/os
production facilities) i order to be produced. These projects must be techpically and

i wmtoﬁﬂy matute {Section 2.3).
.})]}@ ' Gas es that require installation of planned or muapzted future comptessson should
i * be classed as undeveloped until such compression has been indalled.
5 :
4 " New development projects, which add developed sescives, may defer field/ phtfoxm

abandonment and may thereby also increase the sesetves pmdncxble from existing
. completions. Such gains should be included in the economic evaluation of the new
i development project and should be included in reserves when cotametcially viable.

@ Future 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 asdeveloped with the existing investments. If future investment
accelerates production such that additional reserves ate récoveted within time limits (e.g.
sales contract periods, field life), the additional reserves should be classified as undeveloped
until this investment has been made.

NPT

e

et a

R

26  Scope for Recovery

Scope for Recovery is the recovery estimate of any (notional) project, which has not
teached technical as well as commercial marurity. Hotweves, thete must be an expectation
that this project could mature, based on reasonable assumptions about the success of
furthet appraisal, emerging techaology development, cost teduction strategies, matketing
efforts, terms and conditions improvement and/ot any other issue that may preclude the
project’s FID.

The economic evaluation should include any future pre-iovestment costs requited to
reduce technical uncettainty.

b))

..m:"w.‘—n."ad

e~ d

Scope for secovery is to be reported as a single best estimate (or 2 Mean Success Volume),
discounted to take due account of the risk that the project will not materialise (for eithex
technical or econotuic teasons).

Virdem

26.1 Cmmnﬁﬁl SFR by Proved Techniques

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

LONO01470145
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| 26.2 Commercial SFR by Uproned Tmbmqu

10 o ,'Ihevolumeesumtedtobeteoovmbh&om&swvcmdresoumabyapm,eetnﬂbsmg

. 'myrccovcrypxocesso:techmquewhxchhasnotbmdemonsmwdtobewdmcmy
" feasible (under conditions applicable to the area or field) 2nd which fequires fature )
fiboatoty tests and field tdals (pilot) in order to establish this fmibzhty Once technically
feasible, the process should be expected to be commemany mb]e.

263 Unmmdcmm/sm ‘

The volume believed to be recoverable from s yet whdsilled potenml acmmnhuom by
any process that has been demonstrated to be technically feasible elsewhere, under similar
conditions. Development should be expected to be commercially viable.

These SFR volumes niust be discounted for the risk that petroleum is not p:esc.nt ot is not
commercial to develop (Probability of Success, sec Appendix 6).

Fumzdmgathetmgmayresultmatou!wmemf[ofdnmmsouw. Fallowmgdn!lmg
the resource voliunes are revised.and, in the case of a discovery, the economics te-

assessed, wherenpon the sesource is either discarded or rec.hsgad.

264 Nnn-Cbmma].fPR

The volome that may be produced by dcvelopment projects which, even if (techmcally)
vible, would not be cormercially viable. To avoid unrealistic situations the reposting of
Non-Cotmmexcial SFR is restticted to projects with a Unit Techaical Cost below z ceiling,
advised anoually by EP plaoning.

Non-commercial SFR is reported in crder to retain an indication of the discovered
tesources that could become commexcial with a change of citcumstances (e.g. an increase
in oil price, 2 change in tax regime, improvement of tedmology, development of a gas
market for ﬂaxed/vented/te—m)cctcd gas volumes).

\
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3. GROUPSHARE

Only the Group shate of tesoutce volumes is tcpo:ted, Both in submissions for mtemnl
and for extemal reporting. The Group share is determined by three factors: (1) the
contractual shase of produced hydrocarbons, as agreed with the resource holdezs (usually

" the host government), (2) the Group shase in the OU ot ventue that holds the conmctml
share, and (3) liceace duration and otbex restricions.

31 Conmctual Share ' ' N .

e Resousce volutiies can be distinguished according to three diffexeiit types of agreement:
B : Equity, PSC and New Contracts’. These are described below.

" - ' If an OU/NVO has interests in several licence ateas subied to different contract types, a
* separate submission must be made with respect to Proved resetves for each of the contract
types. This applies in particular to submissions for external teporting (sec Figure 2).

agreements lay down the general teoms and conditions of operation, define the applicable
tax roles, the Company share of resources 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 sights (“lease ot fee”

. conveyance of dghts to the operator).

3.1.2 PSC Enfitiement

. ?@ 3:1.1 YEquity L :
m, Equity resources ate the OU/NVOs shate of tesources in ssions. Concession
¢
‘!
| Entidement gesources are the OU/ NVOs share of pxodncnon in acreage govarned by a

3 Production Shating Contract (PSC). The Company entitlement shase of production is the
g 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

i teflecting cutrent estimates of futuze costs and sales vahue.

3.1.3 New Comracts

»)Ip In recent years, 2 number of resource holding conntdes have introduced innovative

: . production conteacts in ordet to attract investment by foreign oil companies while
presexving the principle of national resource ownership. These agreements typically provide
for the contractor to recovert costs and profits from hydrocatbon revenues while holding
no title to, or entitlement to teceive petroleumn tesources.

US Financial Accovnting Standards Boatd (FASB) regulations have lagged behind these
developments and provide little explicit guidance on reserves disclosute when the risks and
rewards of ownesship ate carried without legal title to mineral rights. :

Howevet, volumes covered by such innovative contracts should be included in external
zeports in an informative way to be consistent with the spitit of the SEC regulations. The
volumes from which economic benefit is desived should be repoted if all three of the
following conditions are met:

1. The zeporting Company participates in the production operations as either opératoz of
in parmership with the opetator, and so bears a shase of the costs and dsks of the
production operations.

: - LON01470147
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2. The repotting Coinpany dezives future econommvnluetham directly related to the

- vo}mncofbydmcnbonspmducedFoxmmpk,afeeexymssedasaﬁxodotmdexed
- amount peg basrel of production would constitate 2 desivation of value fram the
-produced hydeocathons, but an operating fee that is htgely mdepmdent of production
would not. The actual soutce of revenues uséd to pay the OU is not crucial to this
point. For example, if the teinuneration is determined by 2 produced gas volume but
paid from oil revenues, the economic value to the OU is in effect desived from the
 produced gas, and this volume should be reported.

3. The reporting Company is exposed to the normal sisks and rewatds associated with
ownesship of mineral dghts, including the downside and upside from changes in the
value of future production volumes. These include the risk thiat costs may not be

_recavered, due either to \mcmwnty as to the presence or magmmde of hyd:ocubon
“volumes or to movements in petroleum prices.

OUs and NVOs working under such contracts should complete the standard résource
submission for the Group/Company interest in these volumes, noting the nature
of the interest. Group share of production is calculated from economic modelling of total
cial reward in line with contract terms versus total revenuss.:Reported volumes should
- be in line with the reporting of traditional reserves with regasll to royalties and should
therefore reflect the volumes from which pre-tax cash flow is derived. As elsewhere, cash
royaltics ate regarded 25 a production cost (see below),

When an OU is participatiog in a ventire which grants neither title, not an entitlement to
receive petroleum, and which does not satisfy the three criteria above, the OU should not
report teserves ot production volumes. For example this might occur if the recovery of
costs is guatanteed against advesse price movements or a shortfall in recovered volumes.

TN

Y e R S S et St e 1O e

Tl

32° Group Shate in OU

1f the Group holds onlya pattial share (i.c. less than a'100% share) in the company or
entity that holds the concession or conteactual share with the resource owness; this share
must also be accounted for in the reserves submission.

As an exception to this, both Expectation and Proved seserves (intemal and external
reporting respectively) ate teported on a 100% basis for companies in which the Group
holds a controlling (> 50%) interest, consistent with financial reporting. Minority interest
volumes included in these total reserves ate then disclosed separitely. Prior agteement
must be obtained from Group Finance befote such sepotting is considered.

.33 Licence duration and other restrictions

3.3.1 Lizenee or Contract Exctoniions

A1 For intemal reporting purposes, Group shares of the Expectanon estimates of reserves and
N scope for recovery are recorded for the total producing life, i.e. including the petiod
3 B beyond the relinquishment date, that is not (yet) covered by 2 right to extend or by a letter
Cu of assurance (see below). The currently existing licence terms ot other anticipated terms
should be assamed for this extrapolation. In addition to these full bife cycle volumes,
resource volutnes are also recorded as lishited to the current licence or its apteed extension
only (Expectation developed teserves, total Expectation teserves and commezcial SFR).

Fog extemnal reporting, Group shate of xeserves (Proved, Proved Developed) is limited to
future production within the existing licence or contract peuod including any agreed

extensions as may be covered by documented evidence.

LONO1470148
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valumes and sold by the compaay ase equivalent to fees-in-kind received. All fees-in-kind
. :emvedshoddbcmchdadasapmdmedvohmmﬂxecompmyaccoum
1 Whmscompmypaysfecsmhﬂd(&ommownﬁdda/mm)toaﬂndmtty these
* do constitate 2 Group shate in resources and should be included in the tepotted volumes.
Annual volumes produced ind used as fees in kind should be included in sales volumnes,
with associated revenues (dt an agreed o fair matket value) equivalent to booking of the
incurred operating cost.

3.3.7 UnderOver Lif - ' -

Group share should also allow for any. historic under ot omh&bypmmmox .
govesnment. A Group histotic over lift should be reflected as an equivaleat reduction of
Group resetves, a Group historic under lift a5 an oquivalent i increase of Group reserves.
Group shase should reflect impact of swap deals between ficlds where eady production
capacity.in one is traded versus Jater production sepsyment by the other.

‘Treagment of take-or-pay volumes should be aligned with financial treatment of the cash
received and booking of production volumes.

SaFop ot T e T

~e

I

e

T TNy

g ¥
, B 3.3.8 Open Acreage
i JE' Gtoup share of volumes is non-existent in open acreage and acreage for possible
% acquisition or faom-in.

339 Commlted Gas Ruserves -

Total volumes of expectation gas reservies within licence, which have bees sold
(compmitted) under long and shott term contractual agreements. Tn counities with 2
mature/derégulated gas matket all gas reserves which have a near cestainty of market take-
up can be classified as ‘committed’.

S s S RS e
ENEOPE

. P T AT

3310 Cmmdmb/e Gas Reserves

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

3391 Gas Reinjection

Gas volumes re-injected in a tesexvoit, for pressute roaintenance, gas conservation,
Underground Gas Storage (UGS, including cushion gas), ot othet teasons, without
transfer of ownership, temain patt of 2 coapany’s resource base and should be included
in the Group resouzce estimates. These gas volumes should be classified and reported as
reserves or SFR, depending on the tecovery anticipated through future developments (e.g.
taking into account anticipated re-saturation losses).
Gas volumes re-injectéd in an UGS project on behalf of a Third Pasty (cither following

- transfes of ownership by the company to this party, or following production by the third
party itself) do not constitute a Group share in tesonrces and should be excluded from,

reported volumes.
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. 3312 Qi Sands

Petroleum volumes (heavy.oll, bitumen, syna:ude, gas, liquids, etc.) recovered from
~ upconventional reservoirs (oil sands, tar'sands, coals, oil shales) by a "manufactuting”
process must be tepotted sepamtely frota the comrenuonal resource base. This should
abso include conventional resevoiss where recovety occurs through a mining operation.
. Howeves, conventional reserves or SFR can be claimed for otherwise unconventional
- teservoirs if the petxolcum is recovered g its batural stite and otiginal Jocation (i.e., has not
p " been "manufactured” mszmbyaltemuon&ommtnnlsutc)d:mughdwmof
3 .7 comwentional miethods (wells). Examplcsofthlsaxecoalbadmethmepxoduwd from wells
" . orheavy oil produced from wells using conventional therial recovery methods.
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Figure 2:

HJacting a3 “producer”, have an agreament with

<12~

1100

Report entitiement ot and gas volumes

Dosslhscmpany.asawofm

the Govemmenl or Government agency which
assigns the righl to puschase quantities of ofl
or gas?

Yos

Repmmeyhvdmwhkhﬂn
is entitled to purchase.

the Company paslicipate in the

production of hydrocarbons from which it

85 sconomic benefit while substantially
d E&P sisks?

Report separately e Company share of
the production and reserves from which
economic benofit is derived.
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3

Typical PSC cake. Whether the Govemment
hasaw&unﬂwer@lbmbwkm

Wbmm

Relovant where nations) legisiation prevents
access 1o mineral rights. The agreement would -
nol be & consaguence of scling 3s produces if

©.9. others have similar agreements but do not
participate in production operations.

Separate disclosure is tequiced, FASB 69 para.
13.

i folowdng are inlerpietations of B principls of the FASB
P w Infarssts bt 5o &

g

reyorves; .
No volumes reporied.

Normat E&P risks refer to hoth.downside and
upside expostre to changes in the value of
futire production volumes due to uncertaintios
as to their presence, volume and price.

“Types of Eoxterwal Disclassres in Relation 1o EASB Ragulations
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4.  ASSESSMENT, REPORTING, RESPONSIBILITIES AND AUDITS

Resource clissification and reporting is meant to support the company decision-making
with respect to resoutce allocation and pottfolio management in putsuit of profitable

 business growth a0d resetves teplacement objectives. Efficient systems to monitor the
annual changes in the various resource categories are tl)etefo:e essential.

. OUs or NVOs internal resource assessment and teporting systerns should:
2) Recotd the maturation plans for all Scope for Recovery opppmlmnes (projects),
b) Monitor performance in matuting volumes relative to target,

. €) Provide for systematic cantrols to preserve inteprity of teporting,

. ). Support' regnlar review of ultimate recovery targets fo: existing ﬁelds in putsuit of
' ‘constant improvement,

c) rd Key Performance Indicators (KPT's) to méasure petfonnamce, .. tesetves
m lacement ratio, scope fot recovery maturation ratio; time betwem discovery and first
) ptoducuon H . _?

4.1 Sharcholder Requirements
EP Planning will communicate each year to OUs and NVOs a timetable and details about
submission requitements for both internal and externjl reporting.

Volumes will be reported based on the dassification systems described in this report.
Additional information is reported for the calculation‘of the Standardized Measute reqmred
; 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
3 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
p resource and with time as the resource matures and technology improves.
;* 4.3 Responsibilitics and Audit Requitements  °

4.3.1 EP Planning Responsibitivies

EP Planning is responsible for complhuon of the Group statistics of resource volnma. the
analysis thereof and the communication to other functions. EP Planmng also maintzins the
resoutce volume guidelines. :

432 RmrmAxdxtor Responsibilities

The Group Reserves Auditor will catry out zegular detmled reserves audxts in OUs and
NVOs to verify compliance with the Group’s guidelines. The Terms of Refesence for such
audits are included in Appendix 5. In addition the Group external auditors will verify the
Proved reserves data for external {annual corporate) reporting.

LON01470153
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4 3.3 Opmzang Unis Rc.pombtﬁﬂn

Definition of internal reporting requirements, tasks and responsibilities should be as per
the OUs/NVOs Management System (Ref. 5). Technical and Financial functions must co-
otdinate and reconeile theit figures (particularly production volumes) ptior to submission.

DN A\

e,

-f All Jevels in an OU, including Asset managers and the reservoir engineér preparing the

H individual field resesves estimates, should be aware of the importance of externally reported

'ﬂ zeserves (Proved, Proved developed) and their impact on financial indicators.:

f.' Asset and OU managess are responsible to ensure that the guidelines are fmplemented in

; such a way 2s to best represent to. the sharcholders the true value of the asset.

, 4.3.4 Non-operated Reserves

< Where Shell s not the operatot, thié Shell company that holds the intecest/share in the

E: ventue is xesponsible for the preparation of the teserves submission. In this case the Shell

& companyginvolved has the responsibility of ensuting that teporting is compliant with

k4 Group o5 ﬁ)
& This may involve reclagsification of volumes between reserves andsSFR categoties where
e the operatot’s criteria differ from Group citetia and re-cvaluation of proved reserves.

|3 4.3.5 Audit Trail

Audit trails form an essential element in the resetves reporting process and are an
indispensable tool for the Group Reserves Auditor to assess the quality of the reserves
estimates. They should suppott and document the submitted figutes and ensute that OU
management understand and own the reserves submissions to STEP. They also fonp an
essential link in handing over resource estimates between field resecvoir engineers and

R

e s et o e o

% reserves co-ordinators and their successots.

’E'. For all the reported resonrce volumes an audit trail must be available of the assumptions
E\;: made and processes followed. This will allow any subseqent assessor to modify these
';,L estimates based-on new information in a reconcilable mannes. Thus, evaluation reports

must be compiled (preferably on a field basis) giving the basic data, the way it has been
intespreted and processed, the development options considered, and the resultant volumes .
with the assigned probabilities. In addition, 4 description should be given of the 1)
development strategy, including data gathering activities. These reports may be working
files (if acceptable to local auditors), but it is recommended to make 2 duplicate ‘for file' in

* ordes to ensute that the data are preserved in ficld teports.

Whete subsequent small revisions ate made, an update note must be compllcd. Muliiple
changes may be combined in one overall update of the resoutce volumes if they all belong

to the same change category. After several years of small changes or following a
development study, 2 new evaluation report must be issued. When a proposed change hasa
significant impact on the Company's total reserves ot financials, SIEP should be advised at
the catliest opportunity.

APLRIR L

Guidelines on how to prepate a good audit trail, with suggested formats for tables ete. can
be found on the Shell Wide Web (Ref. 11).
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1o APPENDIX1 RESOURCE CATEGORY (QUICK REFERE_NCE)

Porﬂon of imtemally repomed Expectaﬁon reserves (see oondinons below), ihal is
‘reasonably certain’. Additional conditions:

Restricted by ficence periods, goverment constraints and market imitations.
Deterministically estimated volumes should reflect undefined fluid contacts and

lele g untested recovery mechanisms (‘proved area’)
o5 BiE Proved - Proved reserves producible through exisﬁng completions and
E 2 E |Developed installed facilities using exustmg operanon methods,

1w | & | &|Reserves Congistent with 'proved area’.

i slslz Outstanding project activities considered oompieted if remaining
T S £ é oo.;tdo%ofml. ‘Behind pipe’ volumes only if cost < 10% of
L 3 - well cost.

" o | & Proved - Proved reserves which require future caﬁihl investment (wells

i r Undeveloped and/or facilities).
w ) Reserves Consistent with ‘proved atea’.
Reooverytechmueslobeptwenmsmmmmg

4

|nchdes only producbon with posmve cash ﬂow
Not restricted by licence period.
Group share only reported.
Developed ' Reserves producible through existing completions and mstaned )
Reserves faciliies using existing operation methods.
Outstanding project activities considered completed if rel
cost < 10% of total. ‘Behind pipe’ volumes only if cost < 10% of
__well cost
Undaveloped Reserves which require capital investment (wells and/or facilities)
Reserves
Project Is technically or commercially not mature
Not restricted by licence period.

Expectation Reserves

Group share only reported.
|Gommercial  Discovered.
"SFR by Commercially viable.
Proved Techniques have been proved to be feasible in this resource or

Fechniques  analogous fieki.
. A sound technical project proposal is not possible yet due fo
large range of technical uncertainty and/or market constraints,

intemal Reporting

P Commaercial  Discovered,
@ | SFR by Commercially viable.
g |Unproved Recoverable by novel techniques or techniques that have been
& |Techniques  successiul elsewhere, but cannot yet be demonstrated to be
put feasible in this fiekl.
] R&D activities stand a reasonable chance of defonstrating
-3 feasibility in this field.
] Discounted for the risk that the considered technique will not
k4 _prove to be feasible.
Non- Discovered.

Commercial  Not commercially viable even if techmcally successiul,

SFR Commercially viable with a change of commercial circumstances.
Unit Technical Cost below an annually advised ceifing.

Undiscovered Recovery from undritled prospects.

' Commercial  Commercially viable exploration and development.

SFR Technigques have been successful elsewhere under similar
conditions. .
Discounted for the risk that commercial volumes are not present.

1.ONO1470156
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APPENDIX2 RESOURCE MIGRATION DURING FIELD LIFE .

o
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APPENDIX3 PROVED RESERVES - SEC DEFINITIONS AND SHELL

INTERPRETATIONS )
SEC Definition | Shell Group Interpretation
1 ngeqoi!am&gauemesamﬂnesﬂmd WMFMmmmlkdy
: of crude oy, natural gas, and’ to be upward than downward. -
natwal gas liquids which geological and vaedmwvub'gwwwamﬁxpemtbn
engineering data demonstrate with reasonably | cstimates with Increast matusity.
cettaipty to be rocoverable in future years with sing flekd
homlmownmwmnmdwg;jg_p_g ) ano 9
mn“mmhm’mb conditions {e.g. new developments,
magd, Prices Inciude aw.fwmwhmw
changulnemﬁngpﬂcumaedby : _{.:. includgd in the project economics and planning
coittactual armangements, but fot on o | basiag
ascalations based upon futwe conditions. ... | Prices:and costs, see 8 below. .

2 Rmvoinmcomidemdpﬂwedwecmunb Producibility: Either throtsgh a production test /
producibifity is supported by either actual - © | production or through log / core / fluid data
production or gonchmive formation test. The | analogous with other inthe

of & reservoir considered firoved area.
%mnmmwdm . Proved Area: Areas with well control, confirmed
| arvd } by gas-oil andlor oil-water - producibility (in reservole or and
contacts, if any, and the mmediatety conlinuous good seismic amplitudes: (Rel
adjoining portions not yet drilled, but which 13), but within barriers or
can be reas Judged as economically
protuctive on'the basis of avallable . Lowest Known Hydrocathons: OWC, GWC, GOC
| geclogical and engineering data. In the may be interpreted from pressuses i the
absence of information on fluld contacts, the | reservoirunit
lowest known structural occurrence of
controls the lower proved timits shouki preferably be
of the reservoir. demonsualedlmoughpmssure or fhsid responses
in the reservolr. However, demonsirated analogy
with an analogous reservoir (of same or poorer
properties) can ba accepted.
The above conditions can be waived by
: conclusive reservolr evidence or performance.

3 Recove in cases where other information (core and fuid
Reserves which can he produced studies, coupled with analogue fiekt experience)
economically through applications of provides the necessaly assurance, pilolts may not
%v_ggmvmtechniques (suchas fluid | be necessary. However, projects must be

ion) are included in the “proved” techniwny as well as commercially mature (see
classification when successful testing by a 4.), i.e. project funding mustbemmb!y
or the operation of an [nsialled catain.
prodram in the reservoir, provides support for
the engineering analyslsonwhﬂ:hthe profect
.Of program was based. )
4. . rcial n Must be tachnically and commerdially mature,

| Estimates of proved reserves do not include

the following:
~ oil that may become avallable from known
reservolrs but Is classified separately as

| *indicated adiitional reserves™; s

- crude oil, natural gas, and natural gas

] fiquids, the recovery of which Is subject 1o

teasonabia doubt because of uncertainty asto
geology, reservoif characteristics; or

economic factors;

« crucde off, natural gas, and naturhl.gas -

1 Bquids, that may oceur in undrilled prospects;. |.

- cride ofl, natural gas; and natural gas
liquids, that inay be recovered from oil shales,’
coal, gilsonite and other sources.

which is deemed to be the case when:
(1) The Shell shareholder assurance processes
have been satisfactorly passed bath lochnically

" and commercially and no significant issues that

:;‘ddpmchjdeproceedlngwmmepm)eeteﬁst

1.(2)- Support to fund the project is reasonably

centain (e.g. the project sunvives the business
planning processes of Capital Allocation) and the

| project forms (or is reasonably certain to form)

pai ‘of the relevart business plan.
Continuance of penils, or formal options to
extend, are required,

Heavy oil, bitumen, syncrude, gas, liquids, etc.
recovered from uncoriventional resefvoirs (oil
sands, tar sands, coals, oil shales) by a

PR
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SEC Definition Shell Group Interpretation.
: *manufaciuing’ process musi repmed
, : soparatefy.from the conventional resouyce base.
; HMVermmorSFRcmbedakmdfm !
' ' otherwise unconventional resesvolrs if the
: : petroleum is recovered in its natural state and
‘ : original location (L., has not bean
; . "manufactured” in situ by alteration from natural
. stats) hwghﬂ»euseofmwnﬁonalmehode
it ‘Proved dovploped off and gas reserves ate Pmeddwdopadmmrequhmﬂng
g monumatcanbuxx;hdmbomwm facllities and completions, with existing operating
# gmmm g& ng methods.
500 mm_nmmmmmmw i autstandiog activitieg in ongoing projects are
S oil and gas expected to be obtained through | only minor (< 10% of project Capex), the related
1 unappnuﬁonammm volumes can be accounted as developed, agis
4 fmproved recovery {achniqyes for mmfomm only minor well
H mpphmuﬂngtlnnawmnam (<10%ofoostofnewwen).
] : mochanisms of primary recovery should be
K] included as “proved developed reserves” only Nospeddmmhmedm
r testing by a pilot project oy after the resetves. Technical and commercial maturity
) of an installed program has must be demonsirated - see 4.
- ‘ confirmed through production response that &
) | Increaged recovery will be achievecd. e
_ ? 0il and gas reserves are | Continuity of production: see undsr 2.
:}
3
S
K

ST R TR, ST PRTNEIRS

< e

" reserves that are expacted to be recovered

from:new wells on undiilled acraage, or from
existing wells where a relatively major
expenditure is required for recomplation.
Reserves on undrilled acreage shall be limited
to those drilling units offsetting oroductive
Athiitg that ave reasonably certaim of production
when dsilled. Proved reserves for other
undrilled units can be claimed only where it
can ba demonstrated with certainty that there
s ity of from the existing
productive formation. Under no
circumstances should estimates of proved
undevelopad reserves be attributable fo any
acreage for which an application of lld
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).

Improved recovery reserves - see 4 aid 5,

¢

Analogous reservoirs {producibility)

In certain instances, proved reserves may be
assignad to reservoirs on the basis of a
combination of
and core analyses which indicate the
reservoirs are analogous to simliar reservoirs
in the same field which are producing or have
demonstrated the abllity to produce on a
formation test.

{Topic 12 of Accounting Saries Release No,

257 of the Staff Accounting Bulleting).

anmmam
Iprodudionorttmughloglcorelﬂuiddata

area (s¢e aiso 2 above). This fequires positive
demonstration of the applicability of the analogy
to the proposed reservoir,

Future cash inflows [should] be compinted by

Standardized Mgasure submigsions based on

applying year-snd prices of oil and gas end-year prices as advised centrally.
relating to the enterprise’s proved reserves to
the year-end quantities of those reserves,
{Statement of Financial Accounting Standards
69, paragraph 30.a.)
LON01470159
(e - RIS,
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L [ TTSECDubaiden T | Shell Group Intispretation ¢
Wi 9 - mmmamma&m 1 the method is used, proved reseives should
b ' conform ko the ProvedArea constraint (see 1
10. Wt_&g o o Resenvoir simulation is the preferred lool for
12 A I L e } * | detemmining reserves (Proved and Expectation).
e In the absence of production history 10 malch,
,g validation by ather melhods {1.e. analogy)
requlredtoawmrmmablm
2 . -Proved reserves must always be consistent with
o - - | .the ‘Provéd Area” principle. When doubt exlsts,
o I . - | conservative values should be used.
¥ 1. m_mmummnm .AsperFAse Based on end-year prices, full-year
ol - | cash flows relating to ofl. and gas properties ,:amgeopmmmcwapermof
g coniply with para 30 of FASB astiniate, discount rale 10%
N /7 2. amonsmmmmm . Provadmmﬂbobasodcnﬂu'mmﬁc
.‘-t_wi_f; interest method” (Rrlure costprofit off revente
i -divided by Groge premises ol price).
,~§,~.: Producer must the right o extract the
R w«mmmmwm
:'- 4 h ' explorationldmhpnmﬂlpmduwonmk
¥4
K
e
i
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APPENDIX4 UNCERTAINTY AND PROVED PART OF RESERVES

A4l Qmuﬁcauon’nnbods

Subsutface resoutce v lu.me estimates are inhetently sub)ect to nnccmmty, because they
ate based on data (& seismic and drilling) and interpretations that contain sometines
s:gmﬁcant margins of érror. In-depth undetstandmg is necessary to enable ‘realistic’
reporting of Proved re#mes. The three most impostant methods to quantify and assess the

- range of uncertaigty in resource volume estimates are:

- The Probabilistic Mod (P85, Mean, P15)
- The Multi-scenarid method (Low, Middle, High)

= The Deterministicjmethod (Proved, Probable, Possible) -

Addd T probabibistic method

‘ wabmmmmodmmlnmbymmGmupfmmmtbmsoym

the Gronp was initially the only osie in the industry applying this method, the
method has, over the bears gradually gained wider acieptancebg. by the SPE (Ref. 6).
The method consists of assigning probability deasity functions (PDFs) to eachrof the
constituent parametess that define a subsutface volutne éstimate (i.e. gross bulk volume,
potosity, by £ill and saturation, hydrocasbon volume factox, recovery factos).
These PDFs are then/combined (multiplied) either mathematically {moment’ method, see
Ref. 4 - App. 7) ot, more commonly, through Monte Catlo simulation. *The latter method
‘uses 2 random number generator which generates rapdoim selections from each of the
parametex ranges, which are then combined into successive volume estimates, often
numnbering 1000 or ngore. Softwase tools using Monte Carlo simulation arc e.g. @RISK, -
Crystal Ball and FASHRACK

The sesulting produck from both the seathematical and the Monte Catlo methods is a PDF
or its integnal, the cumulative 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'l?lf% probability are called the B5% 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 cmgmal selection of the 85% and 15% intervals by the Group was that they
aligned most closely with the previously used distributions of thre¢ equi-probable values.
Mote recenily, the SLE and some operators and authorities have tended to favour 90% and
10% intexvals (P90 4nd P10 respectively). .
‘The probabilistic method is a good method for assessing the uncertainties of Exploration
prospects, spatsely appraised discoveties and single development concepts in general. For.
(major) fields that ale at concept selection stage the muiti-scenario method is

recommended, as described below.

Ad1.2 The mqut-xmmo m-tbod

This method is in principle applied before technical/commercial maturity is achieved and
its application is predominantly in support of development concept selection. The method
mvolves mod through a full set of static (geological) and dynamic (teservoir
simulation) models. The static model is generally tua for a range of possible subsutface
realisations, yxcld.\nk a range of hydrocarbon-in-place volumes.
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A

A :ep:escnmtxve selection of altérmative gcologieal model realisations is c;mvened
(‘upscaled’)muoadnsctetemof:ese:vonsmulaummodds,whxch ate the.ntunuch fora
range.of alternative development scenatios (e.g: diffeent well numbers of positions). The
.dmnmedevelopmtmnenﬂnmmlymncdfotmhgeohgmd ’
realisation,

An importint ’chanctct'mﬁc of the multi-scenario method is that it is ptoi'eu:- of activity-
based, i.e. the recoverable volumes are linked to 2 specific development plan or plans, with
identified (or identifiable) costs, production forecasts and economics: Thesé aspects make
this approach well suited a3 a support to development concept selecuon. "

BT TITII S W BT T Ty e e e

A4. 1.3 The deterministic nmethod

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

outside Shell. It desives from the otiginal definitions of ‘Proved Resetvey’ as issued by the

Ametican Financial Accounting Standards Board (FASB) and by the US Secutities and

Exchange Commission (SEC) (Refs. 7, 8 & 9). These defimitions desctibe the mandatory

mmmumtmtepomdmmnymmugh&mpmmpmmdpubﬁc -
to the SEC. Subscquent definitions for Probable and Possible resétves have D M

bemnssuedbyd:cSPEmco-OpemuonwadnﬂmeWPC(Refﬁ) :

Proved sesetves ate defined as ... the uumatod quantities of hydrocarbons which -

geological and engmce.nng data dunonsmte with reasonable certainty to be

tecoverable...”. ‘Reasonable cectainty” is implied to mean that future reserves sevisions ate

- ‘much more }ikely’ to be positive than neganve. Pivotal in the definition of Proved

] Resetves is the notion of a ‘proved area’® of resetvoir xock, outside of which no Proved
Resexves can be declared. This proved area is constrained by:

- Beontmic producibility demonstrated by a production test (not a wlrelme taati)

- Delineated by GOC, OWC, GWC if seen by drilling,

. Oil volumes above OUT levels only if gas is seen updip and a GOCcanbcmte:premd,

- No volumes below ‘Tlowest known. hydrocathons’ (LKH) as seen by duilling,

- Latenally confined to one ‘legal locauon (US regulatory minimum well spacing) aws:

from well control,

< Certainty (not just ‘reasonable cettainty’) of continuity of ptoducuon over the asea
(must be demonstrated by conclusive data if beyond one Jegal location’), .&

- Tmproved recovery volumes only with a successful pilot in that spcc:fu: rock volume,

- The conservative restrictions tegarding LXH and lateral well conttol inay be lifted
...upon obtaining sufficient performance history to :casbmbly conchude tlm more

teserves can be recovered...” ‘

The significant information on resetvoir structure and hydrocatbon Ell-a?axhble from

8 modern seismic techniques (DHTs, flat spots etc) is acknowledged by the SEC; but the staff
emphasize the above constraints urless there is strong analogy with 2 nearby producing

tesexvoit (Refs. 8 & 14).

The practice in the industry outside Shell bas been that Proved reserves estimates are
generally ‘best estimates’, with the pmvcd area constraint being the only consegvative -
element that is swrictly adhered to. The important consequence of this has been that
Proved resesves as calculated by the deterministic method tended to be Iower than
probabilistic P85 estimates for new -discovesies and undeveloped fields. Sumla:ly they
wete genegally higher for mature, fully appmsed fields.

The SPE (Ref. 6) recommend that, if Proved teserves are determined ptobabmsucaﬂy,
P90 value be selected. They generlly align with the SEC guidance, except that they allow
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azeas beyond the regulatdry well spacing to be included if “...data fiom wells indicate with
reasonable certainty that the objective formation is latmlly contiftuons and contnms

commercially recoverable hydrocatbons...”.

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

Probable reserves: J
- ‘Mote likely than not tg be recoverable’; P50 if based on probabilistics,
« Probably productive from logs/cores,
~ Likely volumes outside!the ‘proved area’, e.g, updip behind mtczptete'cl faults, .
- Volumes probably recgverable through uaproved h:chmqm (no successful pilot yet)

"Possible reserves: 3
- Less likely than Probsble’, P10 if based on pmbabihsncs,
« Hydsocarbon beasing from logs/cotes, but possibly not producﬁve
- Possible volumes outside the proved atea, e.g. downdip behind mtetp:ehed faults,
"= Volumes recovetable unproved techniques, with success in ‘reasonable doubt’.

Induste§ practice tends fo be that Probable reserves contain not only volumes associated
with ateas in the field outside the volumetric confines ofthe‘p;ye’ﬂm’,butalso
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 fron probabilistic or multi-scenario methods. Similadly, the sum of
Proved, Probable and Fossible has been equated to P10 ox High reservies. Howeve, the
definition for Possible tesetves clearly indicates that many of these volumes (and even
sotne Probable resecves volumes) should be class:ﬁed as SFR in the Shell system.

RSk T T

NV FLA T

8

+ A42 Shell Group Practice A

Shell G:oup practice has long been based on the pmbab:hsnc method as the Group
standard for eshmanngl Expectation reserves (for interal reporting). Proved resexves (for
extemnal repottitig) were set equal to the (olumetrically based) P85 estimates, which
changed little as: fields matured. This approach was found fo lead to undecreporting against
. majot competitors andiwas teplaced by a deterministic approach in 1998. In following the
guidelines of the Amesican Financial Accounting Standards Board (FASB) of the US
«. Securities and Exchange Commission more strictly, the Group’s reporting practice is now
_ more in line with its mjor competitors (in particular with respect to matute fields).

Cutrent practice still agctibes a portion of Expectation, (internally reposted) reserves to the
(externally reported) Proved category. Fitst “booking” therefore requires anditable

~ evidence of technical 4nd commercial maturity, to the extent that the project(s) are
reasonably cestain to attract corporate funding.

The preferted approach to development concept selection as it leads up to field
development planmn is based on the multi-scenario method. Reserves assessment is
howevert to be based ¢ on the development concept as selected for execution. Proved
teserves estimates should in poinciple be consistent with volumetrics in the ‘ptoved area’,

wlnch is defined by:
- Demonstrated producibility through a production test, or log/core datain a tested atea,
- Delineated by , OWC, GWC as seen/interpreted from pressures in the reservoit,

= .In the absence otl‘legal’ well spacings, laterally defined by well control and surrounding
areas with contingous and good quality seismic amplitudes (Ref 13), but not beyond
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- Exteudedbypmd\wuonpufomce&tﬂ,nfcond\me, C
. pmedmcovctyvolummsuppomdbyapxlotonmbustmalbgy

The thinking behind this interpretation is thit ihe dailling and compleuon of development
wells will generally expasid the ‘proved ares’ such that its volumetric extent will cover
rouch, if pot all of the field. Bven if still incomplete at first (Le- aftes the first phase of
devdopmmtdnlhng),dmoomgewmmmmﬁmwmgcwnh growing field
maturity and performance. In line with industry practice, Proved resétves should be based
on ‘best’ ox Expectation estimates of ‘proved area’ volumetsics. -

Apart from the volimetric utcertainty, thete is the unce:mmy tegatdmg reservoir
pesformance (determined by sand development, reservoir continuity, injectant sweep
efficiency, aquifes activity, etc.). ‘The latter nnc:mmty will be reduced as production
- progresses. Hence, 2 cautious, ‘reasonably cectain’ approach should be followed fox
’ petfo:mmcepmdwuommnewﬁelds(i.e.dleclassxc Sh;llnppmachsdopnngthe :
tural outcome of the FDP as Proved resetves remains valid). For mature
Proved teseaves are expected to grow towards Expectation as field life progresses
and the uncertsinty range nattows. In somoe mature fields withi#ell established production
trends Proved developed reserves may become equal to Expectmon estimates (see above).

The rcsulnng dcscnpnon of assumptions to be used for estimnating Proved and Expectation
resezves is given in Fig. A4.1. To the extent that reserves (particulardy Proved reserves) are
based on probabilistic estimates, consistency with these assamptions is teqm:ed.

Expectation Al fields MeanpmbabﬂtshcorMMemsemnmmofhdweloomem

Devgloped and concept (FOP to be fnded) selected for execution and based
Undeveloped ) on Expectation volumelrics. (Proved+Probable if appropriate
(iMemal reporting): _ andifnoMemormdleavaﬂsble)
| Proved Developed | New, recently | ‘Reasonably cerlaim (Low cace) OUICOMe of the development
reserves . developed concept (FOP fo be funded) selected for axecution basad on
(extemnal reporting): { fields: Expeciation ‘proved area’ volumetrios,

' - Mature fields: | (Conservative) best estimale performance projoction, based on

Expectation post-trill + parformance based on Expeclation

Thervedesmmesmmaappmach (and may bacome equal
10) the Expeciation estimata as field life progresses.

Proved Undeveloped | ‘Reasonably cestain’ (Low case, low activily scenatio if
Undeveloped fields applicable) outcoms of the development concept (FOP (o be
resorves - funded) selected for execution based on Expectaion ‘proved
(external reporting): , area’ volumetrics.

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

Mahmﬁe&ds: Rmomblyceﬂa«f(Lowcase)omcomofmemmtal
_development ahead, bised on Expactation ‘proved afea’
| volumetrics. Expeded to approach Expechﬂm as field maturity

| progresses.
LowerPrwed/Expedabonrwos slwldhoweverapply if the
resawou’rmchamsms concemed differ from the cument ones.

F' Teure A4.1: Gmrp recomsmended praciice for ammzhng Reserves
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A4.3 Funhct consndemions

A4.3 I Uum»y R;Mm with Pqﬁmm

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

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

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

.:iE::enLlhssanmxdmlmmplewhcxctlmcxpecmhonmmmsoonsumformost
life

-

-

Prowpect Dlacavered Appralapd b Phase 1 Driled Phase 2 Driiad M'Ibmu PaSormance Abandonsd
Fumidsd Update

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

~

A4.3.2  Addition of Proved Reserves Volumes

Proved Reserves volumes are added together at various levels (resérvoirs, Belds, areas etc)
during the resouirce assessment and reporting process. When Proved resetves ate based on
P85 or Low estimates, such addition could cither be agthmetic or probabilistic. Arithmetic
addition usually overstates the uncertainty range for the sum of pamally independent
volumes (i.c. the resulting sum of P85/Low values is too Jow), but is appropriate for
dependent volumes. Probabilistic addition conld be considered for partially independent
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vohnnawhenﬁwdiﬂ'uencewidnddnneﬁcaddiﬁonissigﬁﬁmtm fi t
requirement is, howevez, that addition of Proved resetves at ot above the level used for
financial depreciation calculations must be atithmetical for consistency with -
ﬁmmalzccomﬂng(see&cuonls 1). Below this level, i.c. nommally below the field level,
an appropriate selection of the addition method must be niade, such-that account is taken

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

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

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

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

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

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

B

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

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

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

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

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

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

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

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

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

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

PEEAtE T N T A

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

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

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

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

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

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

A6.1 Petroleum Resources Tetminology

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

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

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

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

Field

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

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

Potential Accurmulations

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

Producibility

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

Production Facikities

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

Sarfoce Facilities

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

Exisring Dmﬁpﬂmxi :

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

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

Sales quantities

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

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

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

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

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

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

Reconciliation

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

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

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

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

A6.2 Probabilistic Tcxminology

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

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

Cuomulativ Probabisy Fiecion

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

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

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

‘Mean .

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

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

Probabifity of Suscess (POS)

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

A6.3 Commetcml Tcumnology_

Discouns Rate

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

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

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

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

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

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

Unit Tesbrical Cost (UTG)

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

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

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

Pﬁmd Area

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

" indicate to be producible.
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Dmlopnm Wel

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

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

¥ Aopmml WcII ' ’ o ’ -t
- An appraisal well, or stmngmphnc test well is a well deilled for geologml mfonmuon
i (not to' test 4 prospect), eitber 'development-type’ dilled in a proved neg or 'explocatory-
- type’ if not duilled in 2 pmved area. . . .
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