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PDO/Gisco, Oct2003. - - CHECKLIST SEC RESERVES AUDITS ~ .. . Attachment3

[7&762 TCan reported net Group ‘equny reserves be reconciled with X |Ne; The individual proved / expectation reserves ratios for
] lndlvidual field reserves estimates? |individual fields are too low, particutary for the more mature
ids (see All.4).
5.03 |Can reserves changes be reconciled with individual ﬂeld X |Changas have been reported in the ‘improved Recovery,
|changes? : ‘Extensions and Discoveries', Transfars form Undeveloped to

Developed' categories and of course in 'Revisions’. There
was no audit trall note to link this back in a duantitative

manner to individual fields. The ARPR is in full 30-year life
oy umes only,

5.04 Are reserves changes reporied in the appropriate categories? | X

Since the source of the changes was not clear, it could not be
establishad whether the categoﬁsation of the changes was
appropriate.

15 there a docurent in place desctibing the OU's reserves 0

_{A document has been in circulation in draft form for soma

time., A final version is anticipated in November ihis year

5.05
‘ ing proceduras?
5.06 |Are technical reports available describing reasons and [e)

iustiﬂcatlons for new reserves estimates in sufficient detail?

FDP documents ware prepared upon the conclusion of
studies. Very faw of these have been issued in recent years

begcause of time pressure.

5.07- |Are mpons numbemd I indexed properly and is there a oentra| X
: Hlbmry wham copies ate kept? .

Whilst there is a central iibraty with aearch facilities, field
teams tend to keep pmjea reports in personal filing cabinets,

5.08. |Is the annual reserves submission supported by a sufﬁuanny X
. detailed summary note explaining the reserves changes

(classified in revisions, extensions, sales-i-place etc) per
field, with references to detaited reports as appropriate?

B T LT R R, e

An ARPR report is issuad annuafly, which lists full Ine cycle
(i.e. 30-years) recoverable volumes of oil+candensata (from
PDO facilities) and associated gas. The format seems
somewhat cumbersome (duplicated data and unnecessary
data a.9. deplation rates, high esumales) It could benefit
from a simpiification,

A note descdbing the basis for the Group estimates was not

5.09 |Are electronic data bases containing both historic - +

submissions consistent with Upstream sales volumes
reported into the Finance (Ceres) system? (Cares line 0933,
which is the sum of line 7385 (Reward OIVNGL) and line 0871
[= B462-0il + 8464-NGL for Consolidated Companies + line
3566 (s 0931-0il + 0832-NGL) for Assoc, Cornpanles)

Yas, 'Iargely In the form of spreadsheéls
submissions' data and current feserves data in place and ) '
accessibla? . . . - -
5.10 |Do theze data bases also contain references to detalled O |No_ -
reports? . '
6 CONSISTENCY WITH FINANCIAL REPORTING
6.01 |Are proved and proved developed reserves based on + |Yes
____|fiscalived volumes under salas conditions? ' :
6.02° |Ara ofl, NGLs and sales gas reported In their appmpﬁate + |Yes; Oil (and any co-produced olf gas condensate) Is reported
" [categories? R - by PDO, gas and ex-gas plant liquids entitlements are . . _.
. raported by Gisco.
6.03 [Are own usa, fuel, losses atc excluded? : : ] + |Gas own fuel and losses are not relevam to the caleuiation of
' ' : . Group share oll entitismants’
6.04 Are annual OI+NGL production volumes in reserves 4 [Yes .

. |eonsistent with Upstream Gas production avallable for Sales
(GpafS) volumes raported into the Finance (Ceres) system?

(Ceres line 9130).

6.05 |Are annual gas production volumes in reserves submissions- | N A. |

NG gas reserves carried by PDO _

{75.06 [Are the Financlal and Resarves accounting of produclion / o+
: salas fully consistant with each other also In cases Fke

- |royaltias, fees-inkind, undarlﬂlloverlin. gas re-injaction/UGS,

87

Yes (only royalties are applicable here)

1 6.07 JAre the net Shell share reserves reported propery and +
) consistently with Finance raporting (100% for consolidated |
Shell companies, with minority reserves reporied separaiely,

PDO prepares the submissions as an assodaled company
with 34% Group share. -

_memmm&?

V00300027
DB 28776

y N.A. = Not Applicable

+=Gm 0 = Satefact y X'& Unsatisfact
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6.08 ]Are reported proved total and proved developed reserves | NA, [PDO has natl applied UOP asset depletion in the past. The
consistent with those used for asset depreciation in Group operating agreement stipulates a 40-30-10-10-10%
Accounts? ) : depreciation profile for all capex and this is applied for

[calculation of the Shell margin and for tax submissions. Shetl | .
Group retums are made by Somant who do not hold any
share in the PDO assets, hance no asset depreciation ls
applicable for Group accounts.

PDO accounts are managed with depreciation through the
abovementioned 5-year profile. This is not in accordance with] -
" |intemational accounting practices, which require UOF
depletion, based on proved total and proved developed
reserves. This has led to qualifications in extemal auditor
reports, which the Oman Govemnmaent now want to see
ramoved. Hance, PDO will need to maintain proper estimates
of individual field proved developed and proved total (e,
undeveloped) reserves, probably starting at 1.1.2005.

" 7 OVERALL

. 701 |if Group guidelines siwuld not or not completely have been ~ X |Group share proved daveloped reserves at 1.1 2003 are
T followed, are results stif reasonable I overstated ! largely acceptable. However, Group share total (Le.
understated? o ) LN T e .. |undeveloped) resarves are not in accordance with SEC and
o o - Group guidelines and have thus been overstated significantly.
7.02 |Do tﬁe mported proved and proved develope& reserves .+ [in spite of the above commaent, the curently reported volumes]. .
estimates give a. reasonably accurate reflection of shareholder] . . |give a rasonable reflection of sharehdider value if account Is |
“{value? . * |taken of the probable extension of the current production
- - o : liegnce aqgreemeant bevond 2012.
_ : Weight Score (0-100%)
1 TECHMICALMATURNY . . . - . 30% 47%
| 2 COMMERCIAL MATURITY i _ 9% 72%
g .3 . REASONABLE CERTAINTY _ 21% 67%
4  GROUP SHARE CALCULATION ‘ : 8% 50%
5 AUDITTRAILS . ' 16% 23%
6 CONSISTENCY WITH FINANCIAL REPORTING “ 7% 100%
7 OVERALL OPINION = . 8% 50%
" TOTAL SCORE - : S : S100% 84% - - - - - e -
DB 28777
e %= Good 0= Salisfactory X = Unsaisfactory NA. Not Appiable_. | V00300028
.., PDOUTANS s, Checklist - L. .. pagesas a FOIA Confidential 7. 0810112004, 1142 ‘
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1. INTRODUCTION

Petroleum resources represent a significant part of the company’s upstream assets and are the
foundation of most of its current and future upstrearm activities. To aid in understanding, planning,
and decision making about these petroleum resources, resource volumes are classified according to
the maturity or status of its associated development project. The current status and changes in '
petroleum resources, and specifically the commercially recoverable portion (reserves), are a .
significant concern to management. The future of the company depends on our effectiveness in .
maturing resources to the point where maximum economic value is realised. I

For the Shell Group as a whole, petroleum resources are reported annually to senior management and
are essential information for the stralegic plannihg process of the upstream sector. The current status
and changes to the proved and proved developed reserves are also reported annually to the Securities
and Exchange Commission (SEC). ' '

PP FERPUSIIE* SN

Therefore the importance of these figures cannot be overemphasised. Reliability, uniformity, )
consistency, transparency and aliditabimy are essential elements in the collation of pewoleum resource
reports by Operating Units (OUs) and New Venture Operations (NVOs). These guidelines, building

on the foundation cstabliéhed‘by previous versions (References 1'to 3), aim to achieve these goals,

They serve as-a reference for OUs and NVOs and s the standard against which audits will be

A

incorporated in this update of the guidelines. The primary changes are increased attention to realise )
maximum value from volumes and the modificatioh of the definition for proved developed reserves to
be more consistent with industry practice. The value realisation theme is reflected in emphasising a)
that reserves are project based-and b) the importance of maturing resovrce volumes to developed

. Teserves and hence sales. No major changes in the classification scheme are introduced.

This document contains only guidelines. The information on internal and external submission
requirements and quantification methods that was contained in previous versions of this document -
will be included in other communications, Submission requirements will be communicated annually
in a letter from EP Planning. Methods will be devéloped through the Hydrocarbon Resource Volume
Common Interest Network (Reference 7).

conducted. ‘ l
The recommendations of the H ydrocarbon Resource Volume Value Creation Team have been

FOIA Confidential RJW00770637
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2 PETROLEUM RESOURCES

2.1 ‘Definition

A petroleum resource is any accumulation of hydrocarbons that is known or anticipated 10 exist in a

sub-surface rock formation,-Jocated in the company’s current exploration and production acreage. If
the petroleum resource extends beyond the company's licence area the resource volumes must be

divided according to the granted licence boundaries, to take proper account of Group share,

Resource volumes are reported as the quantities of sales produét. The correspdnding quémities of

. field recovery should be maintained by the OU (See Appendix 6). The reporting of petroleym .

resource volumes should further indicate thie pétroleum type, the reporting units and conditions, and

.the Group share. : - . .

Resource volumes are tied 1o the project that develops them and are generally reported by field. The
term reserves is used for resource volumes associated with a project that is technically mature and
commercially viable. Resource volumes that do not meet these criteria are called scope for recovery
(SFR). Proved reserves are the portion of reserves that is reasonably certain to be produced. These
distinctions will be discussed in Sections 3 and 4. ' '

k3

_ Only the Group share of resource volumes is reported. The Group share is determined by agreements

with the resource holders. Resource volumes can be distinguished according to three different types
of agreement, which are discussed bélow. . ’

F;i]uity resources are the Group share of résources in Concessions. Concession agreements lay down
the general terms and conditions of operation. These agreements with governments define the
applicable tax rules, the Group share of resources in Concessions and the duration of the production
licence. ' ‘

Entitlement resources are the Group share of preduction in acreage governed by a Production Sharing
Contract (PSC). The Group share of production is the Group interest in the sum of cost oil plus
excess cost oil plus profit oil, in accordance with the PSC terms.

In recent years, a number of resource holding countries have introduced innovative pmdimion
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 10 receive, pettoleum
resources. ' '

US Financial Accounting Standards Board (FASB) regulations have lagged behind these

developments and pravide little explicit guidance on reserves disclosure when the risks and rewards
of ownership are carried without legal title to mineral rights. '

H_owever, volumes covered by such innovative contracts should be included in external reporis in an
informalive way to be consistent with the spirit of the SEC regulations. The volumes from which

* economic benefit is derived should be reporied if all three of the following conditions are met:

1. The QU panticipates in the production operations as either operator or in partnership with the
operator, and so bears a share of the costs and risks of the production operations.

2. The QU derives future economic value that is directly related to the volume of hydrocarbons
produced. For example, a fee expressed as a fixed or indexed amount per barrel of production
would constitute a derivation of value from the produced hydrocarbons, but an operating fee that
is largely independent of production would not. The actual source of revenues used 1o pay the
OU is not crucial to this point. For example, if the remuneration is determined by a produced gas

FOIA Confidential RJW00770638
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volume but paid from oil revenues, the economic value to the QU is in effect derived from the
produced gas, and this volume should be reported. "

3. The OU is exposed to the normal risks and rewards associated with ownership of mineral rights,

* including the downside and uﬁside from changes in the value of future production volumes, '
These include the risk that costs may not be recovered, due to either uncertainty as to the
presence or magnitude of hydrocarbon volumes or (o movemens in petroleum prices.

OUs and NVOs working under such contracts should complete the standard resource volime
submission for the Group/Company interest in these volumes, noting the nature of the interest.
Reported volumes should be in line with the reporting of wraditional reserves with regard to royalties
and should therefore reflect the volumes from which pre-tax cash flow is derjved. As elsewhere, cash
ioyalu'es are regarded as a production cost.

If an OU has interests in several licence areas subject to different contract types (e.g: reward

" generating and PSC), a separate submission must be made with respect to the interest in the reward

generaling contract area.

When an OU is participating in a venture which grants neither title to, nor an entitlement (o0 recejve
petroleum, and which does not satisfy the three criteria above the OU should not report reserves or
production volumes. “For example this might occur if the recovery of costs is guaranteed against - -

adverse price movements or a shortfall in recovered volumes

&r_mmﬂw Group share of the expettation estimate of reserves and scope for
recovery are recorded for the total pro&ucing life, i.e. including the period beyond the relinquishment
date, but not covered by a right 1o extend or by a letter of assurance (see below), The currendy
existing licence terms or other anticipated terms should be assumed for this extrapolation,

Eor external reporting, Group share of reserves (proved, proved developed) is limited to production

" within the existing licence or contract period. However, production beyond the licence or contract
period can be included if there is a legal right to extend 2 production licence or PSC, or if the

government has formally indicated that it will favour substantated requests for exiensions in the
future (letter of assurance). ‘Then volumes recoverable dtiring the extension period are included in the
Group share, assuming currently existing or other anticipated terms. Such considerations should be

- documented in the annual submission.

In some countries, the issue or duration of Pproduction licences for gas fields is effectively coupled to
the conclusion of ga's sales contracts. In other areas, a realistic target date for initiation must be set for
projects that are not yet firmly planﬁed $0 that the production forecast and other screening
assumptions can be used to estimate the volume produced before licence or CONtract expiry.

FASB regulations (69 para.’13) require that quantities of oil or gas subject to purchase under long
term supply, purchase or similar sgreements should be reported separately, if the OU participates in
the operation of the properties in which the oil of £as is located or otherwise serves as the “producer”
of those reserves, as opposed, for example, to being an independent purchaser, broker, dealer, or
tmporter. :

The "supply” agreement should be a consequence of the QU acting as producer. This would not be the
case if, for example, others had similar agreements but did not participate in the production
operations. : '

These net quantities, as well as the net Qquantities received under the agreement during the year, should
be included in the end year estimate of reserve volumes for external disclosure form.

Royalty is a payment made 10 the host government for the production of mineral resources. It is
usually calculated as a percentage of revenues (payable in cash) or production (payable in kind).

Where in practice royalty obligations are met in kind (i.e. by delivering oil instead of cash), the Group
share of production-and réserves should be reported excluding these volumes.
FOIA Confidential RJW00770839 -
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elected to receive, or customarily receives, payment in cash, Group share of production and reserves

I . Where royalty is payable in cash or is in principle payable in kind but the government has formally
l should be reported without deduction of equivalent royaity volumes.

Fees in kind  Third parties may in some cases Ppay fees in kind for the use of infrastructure (e.g. pipeline tariff),
Such payments do not constitute a Group share in resources and should not be included in reporied.
volumes. ' '

Open Acreage  Group share of volumes is non-existent in open acreage and acreage for possible acquisition or farm-
in. o : o

Under/Over Lift  Group share should also allow for any histeric under or over lift by partners or government.

FOIA Confidential RJW007706840
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3. RESOURCE VOLUME CLASSIFICATION FOR INT_ERNAL R
REPORTING" _ ' _ - l
31 Classification Scheme _ i
The internal classification scheme shown in Figure I is intended to provide a consistent Jink between I i

2 field’s resource volumes and the EP business model, identifying separately those resources that are
the focus of the various stages in the development life cycle, : l

Cumulative Production ' | _ _ : ‘
Reserves: - [ Developed Reserves ’
. Undeveloped Rgservés
Discovered Scope for Recovery: | Proved Techniques Scope for Recovery
: - | Unproved Techniques Scope for Recovery
Noﬂ~CommerciaI‘ Scope for Recovery _

Undiscovered Scope for Recovery
Discovered Initial In Place

Figure 1: Resource Categories for Interna) Reporting

. A summary of the definitions for these categories is provided in Appendix 1. The cascade model .
(Figure 2) illustrates the migration of volumes between resource categories during the development
life cycle.

Discovered) L.
SFR |~
r
F
Developed,
‘Resérves;
L ACQUIRE AND DIVEST ] i
Figure 2: Cascade Model -

A specific example of the migration of resource volumes between categories during a field’s life cycle
" is shown in Appendix 2.

3.2 Value Realisation

The most important objective of resource volumes management is the progression of the volumes to I
the point where maximum value is realised. The main purpose of the internal classification scheme '
tied to the development life cycle is 1o enable understanding of the potential vajue and the actions '
needed to mature volumes, In ordér to achieve business growth and reserves replacement objectives,

it is essential that OUs and NVOs have efficient systems to move volumes through the value chain

from scope for recovery to production and sales as shown in the cascade model, '

. R,
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bUs and NVOs internal reserve management systems shou]d; _
a) set targets and monitor actual pesformance in maturing volumes towards value realisation,
b) fully inventorise and have matiration plans for Scope for Recovery 6ppormniubs.

¢) review ultimale recovery targets for existing ﬁ_elc_is and identify what activity - apprais'al. study,
new technology dcvclopmcm, commercial agreement, etc. - is required to reach these ldrgets

d) and have Key Performance Indicators (KPI 5) to measure performance (e.p. replacemem ratio,
time between discovery and first production).

33 Technical and Commercial Maturity

The classification scheme uses a project’s technical and commercial maturity as the primary criteria to
_ distinguish between reserves and scope for recovery (SFR). Resource volumes can be classified as

. reserves only if the associated project that will result in production of those volumes is considered to
be technically mature and commercially viable, If jt cannot, the resource volumes should be classified
as SFR. SFR needs an activity (e.g. exploration appraisal, field trial, gas market development, etc)to
achieve technical maturity and commercial viability. Secondary technical and commercial ) '
distinctions (between proved and unproved techniques SFR and between commercial and non- .
commercial SFR) further identify resource volumes at various stages in the life cjcie

Froject Basis  Technical and commercial rnaturity reflects the status of remaining unccmintics in the assessment of
the optimal development project and its associated recovery. A project is any proposed or notional -
modification of the wells, the production facilities and/or the production policy, aimed at changing the
company's sales product forecast. It can also be a modification of the company's share in a venture '
(purchase/ sales-in-place, unitisation, new terms). The generic term ‘project’ is also used to describe a
" group of (sorhelimes alternative) projects, each with a certain chance of realisation, depending on the
results of further data gathering. In that case, the project NPV is replaced by the Expected Monetary
Value (or EMV, see Appendix 6).

Technically  For a project 1o be technically mature, information on the resource volume, including its level of
Matirre uncertainty, is such that an optimal project can be defined with an auditable prdject development plan,
based on a resource and developmém scenario description, with drlllihglcngins:ering cost estimates, a
production forecast and economics. The plan may be notional or it may be an analogy of other
projects based on similar resources. However, there should be a reasonable expectation that a firm
development plan can be matured with time. Projects do not have to have a completed development
plan,

Commercially A commercially mature project is commercially viable over a sufficiently large portion of the range
Mature of possible scenarios that reflect the remaining resource uncertainties. ‘The definition of what
constitates “a sufficiently large portion”™ may vary from case to case and could for éxample require the
project NPV for the low reserves scenario to be positive for appropriate commercial criteria. It is also
likely to include an assessment of the capital exposure in case of project failure due to adverse
Tesource realisations. The selected range of scenarios should be documented and auditable.

A scenario is commercially viable if the NPV is Iexpeétod 10 be positive under the applicable terms
and conditions for the acreage and for the current advised Group refcrence criteria for commerciality
(Reference 9.

A project is economically viable if the expected NPV under the applicable terms and conditions for
the acreage exceeds the scpamtelly advised Group project screening criteria or if the project has
already been approved by shareholders. Projects generally have to demonstrate economic viability in
order to obtain investment approval. However, economic viability or formal project approval is not
required for a project to be considered commercially mature. Reserves may be booked before project
approval is sought.
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3.4  Uncertainty Estimates

Uncertainty in resource volumes arises from using data and prediction techniques with varying
degrees of uncertainty. The uncertainty in resource volume estimates can be assessed and represented
using a variety of methods (see Reference 7). Probabilistic methods determine a range of estimaies
and the associated probability that they will occur. Scenario deterministic methods determine best
estimates for specific cases such as a low side case or a base case. '

‘The terms low, expectation or high estimates are used in this document to simplify the discussion and
10 defing reportéd volumes where consistency is required. When using a probabilistic methodology,

low, expectation and high estimates are defined as the P83, Mean and P15 values from the Pprobability
distribution function (see Appendix 7 for definitions). When using a scenarlo‘detcmﬁnisuc
methodology, low, expectation and high estimates are the low side case, base case and high side.
cases, respectively. ' _ )

Only the expectation estimate for each of the resource categories is required for Internal reporting.
The low estimate is usuaily used to define externally reported proved reserves. Itis up to the OU 9
decide whether there is a need 10 determine other estimates.

The ﬁngemimy rar{ge of ultimate recovery genérany decreases as a field is developed and produced,
However, the uncertainty range as a percentage of remaining reserves may not always decrease with
time. Asa _gleld matures, initial in iilace volumes and recovery should shift from a volumetric to
a performance-based estimate, incorporating the additional production data to reduce the
uncertainty 'i"“a_pge. Once the reservoir performance has béen established with reasonable certainty, 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 relatively little uncertainty
and use of a single expectation estimate should be considered in this situation.

Figure 3 illustrates the narrowing of the uncentainty with field appraisal and develqpmenl. Thisis a’
near ideal example where the expectation remains constant for most of the life cycle. This example is
also used in Appendix 2 to show the migration of resources between internal ‘and external reporting
categories during the field life cycle. o

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

300
250 - . .""‘--.,_“. High Extimate
I o
. \ExpemﬁonEﬂmmc T o
- R
T e
=0 armermett
- ---"—E;w Estimate
100 -~ :
£0 4 &
o ; i , o L e :
Praspect Discovered  Appraised& Phase 1 Drifed Phase 2 Drited Phage 3 Driled Performance  Abandoned
Furded - Update
Figure 3: Uncertainty Reduction during the Field Life Cycle
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Resource volumes are added together at varjous levels during the resource assessment and reporting
process. Addition of reserves a1 or above the level used for depreciation calculations must be
arithmetical for consistency with financial accounting. Below this level, ie. normally below the field
Jevel, addition should be done taking into account the dependency between the volumes to truly
reflect the recoverable volumes associated with a project. Arithmetical addition is appropriate for
dependent volumes, but usually overstates the uncertainty range for the sumn of partially independent
volutnes. Probabilistic addition should be used for partially-independent volumes when the differénce
with arithmetic addition is significant. .

Below are two examples where-the method of addition is important to handle properly.

1) Field A is comprised of sepdrate layers and the properties of these layers are fndependent of each
other. In other words, a low result in one layer would not increase or decrease the chance of-a
low result in the other layers. Low, expectation and high estimates are calculated for each layer
separately. Probabilistic addition should bé used to account for the reduced uncertainty of adding
together independent volumes. Arithmetical addition of these estimates would undersm.e the low
estimate and overstate the lngh estimate of the toual field.

2) A project develops three independent fields as sub-sea satellités connected 10 one platform. In
this case, the investment in surface facilities may be totalled for depreciauon 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. -

”
-

Careful consideration should be given to Commercial SFR by proved techniques where eventual

" development is only incremental to an e)usung or planned dcvelopmem These volumes may have a

probability of success (POS) less than one, but with probabilistic addition will conwibute at all levels -
low, expectation and high - of reserves estimates. Examples of where lhis would apply are:

1) A fault block that is not yet tested and may be reasonably mterpreted as an extension of the -
delineated area of the field. The project itself is technically mature and commercially viable, The
untested block would be developed through existing field facilities without significant additionat
investment other than additional wells, which is recognised'in the project scope. The uncenamty
is geological and volimes are classed as reserves,

2) A phased development where there is uncertainty in the scope (e.g. number of wells) of a project
due 1o geological uncertainty. However, the nature of the project remains essentially unchanged-
and additional wells could be accommodated within the flexibility of the field facilities design,
then the whole range of recoverable volumes should be considered in deriving reserves. A
scenario trée can be developed to represent the range of outcomes, both in recovered volumes and
optimised numnber of wells, depeh_dem on geologicai uncertainty. The uncertainty is resolved,
with time, through planned data gathering eventually determining the pumber of wells. Hence
the volumes can be regarded as technically mature. If one branch of the scenario tree is not
economic, then the volumes associated with that arm do not contribute to reserves.

If probabilistic addition is used, ensure the methodology and parameters used are documented in Lhe
audnt trail.

3.5 Cumulative Production

The resource volume category "Cumulative Production” pertains to summa.ﬁon of sales quantities of -
production volumes up to the date of reporting. Consistency is required between sales and field
quantities. Production Operauons and Finance functions must reconcile their ﬁgmes prior to any
submission.

1 Group Accounts should be consulted when considering combining su.rface facilities for different
fields for depreciation purposes.

-
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3.6 Reserves -

Reserves are the sales quantities anticipated to be produced from a discovered field due and associated
with a project that is technically and commerciaily mature (see definition in Section 3.3).
Petroleum volumes have been demonstrated 10 be producible from the field. A market must
reasonably be expected (0 be available,

The production forecast, and therefore the reserves, must be cut off at the point where cash generation
becames negative, i.e. when operating costs (with appropriate treatment of abandonment costs) -
exceeds sales revenues afier royalties. If the remaining tail production is significant, it may be
booked as Non-Commercial SFR (see below). '

The restriction of marketability is relevant to gas reserves and for the classification of those NGL
products that are subject to go-ahead of a non-associated gas Project. Apart from an assessment of the
local market and identification of the type of expott project (e.g. pipeline, LNG, methanol), this

 restriction implies earmarking the gas resources suitable to feed these outlets. The restriction applies
"to all confidence levels (low, expectation and high estimates) of reserves.

Developed -
Reserves

Undeveloped
Reserves

To minim?ﬁ_c fluctuations over time, OUs and NVOs should exert caution in transferring volumes
between the ',rg;enp_s and S}*R categories. Demonstrable technical and commercial maturity will be
required when new fields and reservoirs are added to the reserves base, The same requirement applies
in principle whén undeveloped reserves are retained. To retain developed reserves, their production’
should have a positive cash generation after subtraction of operating costs and royalties.

Existing volumes cf&‘s.siﬁgd as reserves, but which are no longer commercially mature, may be
retained as reserves only in cases when there is an overriding sirategic interest, or where a current
small operating loss is expected to be reversed in the short term. In both cases support from
shareholders must be obtained. :

Developed reserves are the portion of reserves that is producible through currently existing
completions, with installed facilities for treatment, compression, transportation and delivery, using
existing operating methods. Outstanding project activities, such as initia} completions, recompletions,
hook-up and mpdiﬁcations Lo éxisting facilities, can be considered as existing or installed if the:
outstanding capital investment is minor (<10%) compared 1o the total project cost and if budget
approval has been obtained or is reasonably expected. | : :

Developed reserves are estimated by forecasting the production that will be contributed by the
existing wells through the currently installed facilities assuming no future development activity.
Future wells or facilities may be planned that add reserves and/or accelerate the reserves that would be
produced by the existing investments. However, the portion of reserves expected Lo be accelerated by
future investments are classified as developed with the existing investments and not afier the future
investments. If future investment accelerates production such that additional reserves are recovered
within time lmits (e.g. sales contract periods, field life), the additional reserves are classified as
developed only after these investments are made. ' '

Undeveloped reserves are the complement of developed reserves in the total reserves, requiring
capital investment in new wells and/or production facilities in order 10 be produced.

For new development projects, developing additional reserves may defer field / platform
abandonment and may thereby also increase the reserves producible from existing completions. Such
gains should be included in the economic evaluation of the new development project and can only be '
classified as reserves if the project meets the technical and commercial criteria. -

3.7 Scope for Recovery

Scope.for Recovery is the Tecovery estimnate of any notional project for which implementation cannot
yet be shown with sufficient confidence to be technically sound or commercially viable. However,
there must be an expectation that this project could mature based on reasonable assumptions about the
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success of additional data gathering, a maturing technology from current research, relaxation in lhc
market consu'amts and/or the terms and conditions for implementing such a projecl

The economic cvaluation should include any future pre-investment costs required to reduce lechmcal
uncertainty. '

In the case of immature projects, the associated scope for recovery may be reported as a single
estimate for tlie undiscounted average recoveries in the case of success (mean success volume, MSV)
together with a probability of success (POS). For aggregauon purposes the nsked expectalicm
volumes are used (POS*MSV),

_SFR in discovered resources is considered pon-commercial for development projects which, even if l

technically successful, would not be commercially viable. To avoid unrealistic situations the reporting”
of Non-Commercial SFR is restricted to projects with & Unit Technical cost below an annually

_advised ceiling.

‘Noh-commercial SFR i reported in order (0 retain ‘an indication of the discovered resources that )

could become commercial with a change of circumstances (e.g. an increase in oil price, a change in -
tax regime, development of a gas market, flared/vented/re-injected pas volumes if significant enough
to be marketed). :

SFR which is expected to be commercially viable should be reported in one of the following three
SFR categories. ° '

SFR by proved lechniques is the volume estimated to be recoverable from discovered resources, by a
project utilising a recovery process or technique which has been demonstrated to be technically
feasible in the area or in the field. Implementation is expected to be commercially viable, but a large
range of techpical uncenainty precludes the formulation of a technically sound project proposal,

SFR by unproved techniques is the volume believed to be recoverable from discovered resources bya
project utilising any recovery technique or process that has not yet been demonstrated to be
technically feasible in the field where its application is considered, but which through laboratory or
trials elsewhere has a reasonable chance of being technically feasible in the future, If t‘casible. l.he
process. should be expected'to be commercial.

Future data gathering may disprove the technique, and with it meposéibility of development, and
these SFR volumes must therefore be discounted for the risk that the considered technique will not
prove to be feasible.

Undiscovered SFR is the volume believed 10 be recoverable from as yet undrilled potential
accumulations by any process that has been a technical success elsewhere, under similar conditions,
and the developmcm of which is expected to be commercial. '

These SFR volumes must be discounted for the risk that petroleurn is not presem or i not commercial
to develop (Probabdny of Success, see Appendix 6).

Future data gathering may -result in a total write-off of these resources. Following drilling results, the
resource voluines are revised and, in the case of a discovery, the econormics re-assessed, wherenpon
the resource is either discarded or reclassified.

38 initialln Place

The petroleum volume Initially In Place (ITP) are expressed in volumes of Stock Tank Oil [nitially In
Place (STOIIP), Condensate Initially In Place (CIIP) and Gas Initially In Place (GIIP) under standard
conditions. For standard conditions the same PVT data must be used as adopted for the reporting of
field recoveries. '
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4. RESOURCE VOLUME CLASSIFICATION FOR EXTERNAL
REPORTING S

4.1 Classification Scheme

" Externally reported resource volumes have two primary purposes - financial calculations and investor

assessments. The reported figures are used 1o calculate the depreciation of EP sector capital
investments. The amount of depreciation affects the company’s book earnings that are also externally

" 1eported. Shareholders and the investment community use the reporied volumes and carnings o

‘assess the performance and value of the company. 1t is essential that externally reported volumes a-re

The resource categories for external reporting are shown in Figure 4, Cumulative production, total
proved reserves and proved developed reserves are 'exte.mally reporied anpually for oil, £4s and NGL
sales quantities as of the Ist of January. The reported volumes rmust comply with SEC definitions,
reproduced in Appendix 3. The Shell Group definitions contained in this section are in full
‘compliance with these definitions. Where Group guidelines imterpret SEC definitions, as listed in
Appendix 4, these interpretations have been accepted by extérnal auditors as fulfilling SEC
requirements. A summary of the Group definitions for the external categories is provided in
Appendix 1.

Cumulative Production

Proved Reserves: " Proved Developed Reserves
C Proved Undeveloped Reserves

Figure 4: Resource Categories for External Reporting

Cumulativé production for external reporting has the same definition as used in the Shell internal _
classification scheme (see Section 3.5). An éxample of the migration of resource volumes berween
externally reported categories during a field's life cycle is shown in Appendix 2. '

4.2 Proved Reserves

Proved reserves are the portion of reserves, as defined for internal reporting, that is reasbhably
certain to be produced and sold during the remaining period of existing production licences and
agreements. Exiension periods are only included if there is a legal right to extend, which may derive _

. either from the initial concession agreement or from a subsequent letter of assurance. Any applicable

government restrictions on oi) export and contractual or Practical market limitations to Ras delivery
rates should be taken into account, Only the Group share of proved reserves is reported.

If probabilistic methods are used, reserves are reasonably certain when there is an 85% probability
that the guantities actually recovered will equal or exceed the estimate, This is the P85 value of the
curnulatjve probability curve. If scenario deterministic methods are used, the term reasonable
certainty is intended to express a high degrée of confidence that the quantities will be recovered. This
is the low side estimate. When the estimate assumes significant volumes of hydrocarbons outside the
defined fluid contacts, or when the recovery mechanism is untested in the field or analogue fields, a
lower estimate should be used that reflects this uncertainty,

As discussed in Section 24, broved reserve estimates should be updated annually based on
development and performance data.

Proved developed reserves are the reasonably certain portion of internally reported developed
reserves (i.e. produced from existing wells through installed facilities).” Drilling and complating a
well essentially proves the hydrocarbons that it develops and therefore proved developed reserves are
based on the expectation estimate of developed reserves adjusted 1o take into account of undefined -
fluids contacts, untested recavery mechanisms, licence periods, government restrictions and mafkct'
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limitaiions. as discussed above, The expeclation estimate is the mean value if probabilistic methods
are used or the base case estimate if scenario deterministic methods are used,

Proved undevelbped Teserves are the rcasonably_ certain portion of internally reported undeveloped
reserves (i.e. require additional capital investment for new wells or facilities). Reasonable certainty is

met by using the P85 value or low side estimate of undeveloped reserves and taking into account

undefined fluids contacts, unlested recovery mechamsms. licence periods, government restrictions and
market llmltations, as discussed above.

- Total proved reserves :md provpd developed reserves are often determined, and then proved

undeveloped reserves is the difference between the two, In mature fields when most of the reserves
have been developed, this approach can resylt in values for total proved reserves and proved
undeveloped reserves that are no longer reasonable. Once a field is at this level of maturity, a
deterministic approach should be used for both proved developed reserves and proved undeveloped
reserves consistent with the SEC and SPE definitions {Appendix 3, Reference 8). Total proved
reserves is then the sum of proved developed reserves and proved undeveloped reserves.

Estimates of proved resetves should be benchmarked against the “proved area” deterministic method
consistent with the SEC and SPE definitions (Appendix 3, Reference 8). This inethod first defines the

-, proved area’ of the field and then estimates the volumes expected to be recovered from the proved

External
Financing

Improved
Recovery
Projects in
External
Disclosures

area, If the proved and proved developed reserve estimaies are significantly different using the
proved area method (as generally used in the industry), a reconciliation should be made for the OU to
assure jtself that the reported reserves are a true reflection of shareholder value,

" Asset holders should be aware of the differences between probabilistic and deterministic techniques

since third parties, c.g. gas buyers and hence external reserves auditors for certification, may adopt
different practices.

For projects. which require some degree of external financing (e.g. LNG projects, major new venture
start-ups), project financing must be expected to be available before proved reserves are disclosed
externally. This could, by exception, be a reason why the reserves of some viable projects are
excluded from extunal reporun g

Advances in reservoir modelling techniques have greatly enhanced the systematic assessment of
project recoveries across the full range of uncertaintes, increasing confidence in the use of simulation
results as the basis for investment decisions and reserves estimation. This improved quantification has
in some cases shown that pilot testing is not necessary prior to project commitment (based on a Value
of Information approach). Under these circumstances, recovery from improved recovery projects (e.g.
fluid injection, reservoir blowdown) may be considered proved when the following three conditions

" are met:

1) A comprehensive assessment of uncertainties results in confidence that the actual volume will be
‘greater than the low estimate.

2) The main features of the recovery process are supporied. by confirmed responses in analogous
TESErvoirs.

3) Project financing has been obtained or is expected to be available without a pilot testing phase.

" In the case of improved gas recovery, the additional conditions in the following section alse apply.

2 The area of the reservoir considered as proved area includes (1) the area delineated by drilling and
defined by fluid contacts, if any, and (2) the undrilled portions of the reservoir that can reasonably
be judged as commercially productive on the basis of available geological and engineering data. In
the absence of data on fluid contacts, the lowest known occurrence of hydrocarbons controls the
proved limit unless otherwise indicated by definitive geological, engineering or performance data
(Reference 8). :
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In addition 10 the foregoing conditions, proved reserves of natural gas should include only quantities
falling in the foltowing categories: B

1) that are contracted to sales; or

2) that can be considered as reasonably certain of being sold based on a reasonable expectation of
the availability of markets, along with transportation/ delivery facilities that are in place; or

3) that, while not firmly planned, hq\}e been earmarked for future development and hence may
reasonably be anticipated to be sold based upon expectation of availability of markets and project
financing. h : e

These restrictions also apply Lo the external disclosure of condensate/NGL products that are subject to

‘the go-ahead of a non-associated gas project.

. When operating under a combined production constraint {e.g. oil production quota) and production

beyond the licence or agreement period is expected, the capability to accelerate the post licence
production provides a safeguard against under-perforinance of the planned development programme
during the licence period. This capability increases the confidence level that can be assigned to the
constrained production forecast during the licence period. In this circumstance, the proved reserves
should be based on an accelerated development programme that could be followed in the event that
the base plan delivered less production than expected. ‘ o

Under US Financial Accounting Standards Board (FASB) regulations, separate giisclosure is required
for oil and gas volumes applicable to-different types of agreements. These requirements are illustrated
in Figure 5. ° ' :
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. No

Doas the Company own a minaral interest in
the petroleum resources?

Yes

‘Repoﬂ equiity oit and gas volumes

: l
Has the Company been assigned an
entit i to recelve volumes of ol and gas

as a result of its participation in the operation
of oll and gas artias? - '
Yes

Report entittement oil and gas volumes

{Does the Company, &s & consequence of its

acting as “producer’, have an agreemant with
the Government or Govermnment agency which
assigns the right to purchase quantities of oil
or gas?

Yes

4

Réport separately the volumes which .tho

Company is entitled to purchase.
Does the Company participate in the “No
production of hydrocarbons from which it r————

darfves economic banefit while substantially
carrying the normal E&P risks?

Yes

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

jeconomic benefit is derived.

Notes

Traditional meaning of an enterprize's interast

" in raserves (FASB 19 para.10). Exclude

‘volumes payable to others through production
payments or carried interests (FASB 19 para,
478 and d).

Typical PSC case. Whether the Govermment
has a pre-emptive right to buy back these
entitlarnents is not material,

Relevant where national legisiation pravents
access to mineral rights. The agresment would
hot be a consequence of acling as producer it
a.g. others have similar agreements but do not
participate in production operations. o

Separale disclosure is tequired. FASB 68 para.

13, '

The tolowing are biarp of the principles of the FASS
23 P I -*-_'I‘ P )y ¥ 4 h._ -— el o ‘ N

resarves.

No volumes reported,

Normal E&P rigks refer to both downside and
upside exposure 1o changes in the value of
future production volumes due to uncertainties
as to their presence, volume and price.

Figure 5: Types of External Disclosures in Relation to FASB Regﬁlauons
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5.  RESOURCE VOLUME REPORTING, RESPONSIBILITIES AND
AUDITS R o

51 Shareholder Requirements
EP Planning will communicate a timetable and the details about submission requirements to OUs and
NVOs each year for both internal and external reporting.

Volumes will be reported based on the classification systems described in Sections 3 and 4,
Additional information is reported for the calculation of the Standardized Measure required by the US
Financial Accounting Standards Board (FASB). .,

= Fen VT

5.2 Methods and Systems

* QUs and NVQs are responsible for selecting the methods and sysiems that are technically 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. Best practices will be developed, updated and shared in
the Hydrocarbon Resource Volumes Management Common Interest Network (Reference 7). This
network will replace the material previously covered in Volume 2 of the 1988 guidelines (Reférehqé
1). 2 :

AW B Ay

A variety of 'commonly used Group and 3rd party systems are available to éuppdxi resource volume
assessment. Group systems are tailored to these rfequirements and methods and will generally provide '
an inherent level of quality assurance through input constraints, internal calibrations, and other

“reality checks”. Where more generalised 3rd party systems are used, OU and RBD management
_should be aware of the greater burden of quality control that will be required.

STt

The Group Reserves Aaditor wiil review decisions on methods and systems during the periodic
‘audits. As far as these methods bear on the estimation of externally reported resource volumes, the
Group Reserves Auditor will ensure that recommended methods are acceptable to the external
auditors. : '

ey

In some cases, OUs and NVOQs may be unable to follow Group guideilncs and/or recommended
practice, due 10 government requirements, hardware constraints or other teasons. It is the
responsibility of the QU Reserves Custodian to bring such cases to the attention of the Group
Reserves Auditor, to enable him to obtain external auditors' approval of the OUs and NVOs specific
methods and systems. ' :

5.2 Responsibilities and Audit Requirements: _
_EP Planning  EP Planning is responsible for compiling of the Grdup statistics of resource volumes, the analysis -

Responsibilities  thereof and the communication to other functions, EP Planning also maintains the resource volume
guidelines. ‘ S :

Reserves Auditor . The Group Reserves Auditor will carry out regular detailed reserves reviews in OUs and-NVOs to
Responsibilities  ensure compliance with SEC requirements. The Terms of Reference of the SEC Audit are included in
' Appendix 5. The external auditor will verify the data for external Teporting,

Operating Unit "Within OUs and NVOs, a Management System should be established (see Reference 6), clearly
Responsibilities  defining internal reporting requirements, tasks and responsibilities. Technical and Financial functions
must co-ordinate and reconcile their figures {particularly production volumes) prior to submission,

All levels in an OU, including Asset managers and the reservoir engineer preparing the individual
field reserves estimates, should be aware of the' importance of externally reporied reserves (proved,
proved developed) and their impact on financial indicators. g :
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Asset and QU managers are responsible to énsure that the guidelines are implemented in such a way
as to best represent to the shareholders l.he true valuc of the asset.

Where Shell is not the operator. the local Shell EP representative should prepare the TRSETVEs
submission. In this case the Shell representative has the responsibility of ensuring that resource
volume assessments by the operator are aligned with Group guidelii'ies before submission. This may
include reclassification of volumes between reserves and SFR categories where the oberator's criteria
differ from Group criteria. As usual, an audit trail (Note for file) should be avallable 10 document the
reserves estimate,

1f there is no EP representative or if the necessary data are not available locally, then the submission is
prepared by SIEP.

Until 1995, the Annual Review of Petrolenm Resources (ARPR) was a constituent document of the
annual EP Programme Documentation, providing an inventory of the status of petroleum resources,

-While OUs and NVOs no longer submit ARPR's 10 SIEP, the compilation of such an overview report

will generally be necessary to satisfy the requirements of OU governance and as such will be a key -
clement of the OU reserves Management System referred to above.

For all the reported resource volumes an audit trail must be available of the assumptions made and
process followed. This will allow any subsequent assessor 10 modify these estimates based on new -
information in a reconcilable manner. Thys, evaluation reports must be compiled (preferably on a
field basis) giving the basic data, the way it has been interpreted and processed, the development
options considered, and the resuitant voliimes 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 acceptabie to Jocal auditors), but it is recommended to make a .
duphcale ‘for file' i order t0 ensure that the data are preserved in field reports.

W]lere subsequent small revisions are made, an update note must be compiled. Muluple changcs may
be combined in one overall update of the resource volurnes if they all belong to the same change
category. After several years of small changes or following a development study, a néw evaluation
report must be issued. When a proposed change has a sighificant impact on the Company's total
reserves or financials, SIEP should be advised at the earliest opportunity. ’

FOIA Confidential h RJW00770652
Treatment Requested




Page 23 of 50

Case 3:04-cv-00374-JAP-JJH  Document 342-9  Filed 10/10/'2'007

o S i

SIEP 98-1100 -20- Confidential i
REFERENCES g
1 EP 88-1140 Pant 1, Classiﬁcauon definitions and reporting requlremenw :
|

EP 88-1145 Part 2, Methods and procedures for resource volume estimation,
SIPM, April 1988

EP93-0075 Petroleun Resource Volume Guic}elim_as. May 1993
Revision of Report EP93-0075, 12 August 1994
Revision of Report EP93-0075, 10 November 1995
Revision of Report SIEP97-1100, September 1997
EP92-0945 Business Process Management Guideline, SIPM, EPOn2 June 1992

N & o oa e w

Hydrocarbon Resourcc Volumc Common lnteresl Network
dlswwl e al C B

S P

8, Petroleum Reserves Definitions, Society or Petroleum Enginem and World Petroleum
Congresses. htp://w.w.w.spe. org/ip/resetves

9. . Project Evaluation-and Screening Criteria, SIEP 97-2020, June 1997
10.  Handbook of SEC Accounting and Disclosure

11. Financial Accounting Standards Board (FASB), e.g. Statements 19, 25 and 69,

B . TP

e s e

&
i

i

14

FOIA _Conﬁdeﬁtial RJWO00770653
Treatment Requested

. A

] H
l t




~Case 3:04-cv-00374-JAP-JJH ., Document 342-9 Filed 10/10/2007  Page 24 of 50

Developed ... icencenerennn. 8, 12,14, 24, 25

SIEP 98-1100 - <21 ' : Confidential
INDEX .
Addition : 11 Probabilistic ..ueesemmriervrsninens 10, 11, 15, 28
Audit , 18,19,26  Producibility .27
Classification Scheme........ 8,14 Production ....... 5,8,11,14, 16, 27I
Commercial Maturity v omsmssndy 12 Production Sharing CORracts.....o..o.... 5, 6
© Commercial VIablity csumusmmmrmernn, 12 Project 9
Constrained PrOGUEtion v mmmmmmmmmermes: 16 Proved...oerwmrmmsn 8, 13, 14, 15, 16, 24, 25
Depreciation...emsmssmsmsuremen 11,14 Proved Gas Reserves ' 16
. Deterministic . S Proved Reserves 16, 24

Proved Ter_.:hniqines wnmeramnasmsssssiassanrens 85 13

’ ‘Economic Viability - 9 Proved Undeveloped...canmminnn 14, 15, 24
EMYV - 9,28 Reconciliation........ . 28
Entitlement N ' 5 Reporting R 8, 14
) EP Planning ........ . 4,18 ReSErves ivsememmeivnns 8, 9, 12, 14, 15, 16, 24
: Equity . 5 Reservoir . feaen 27
Extensions ...... . - Royalty. 6
, External 14,15,16,17 Sales : 27
? Facilities 7 SEC ccoscssssenensSy 14, 15, 18, 24, 25, 26, 27
| _FASB 5,6,16,17,18 SFR cooeeoerremseeone 5, 8, 9, 11, 12, 13, 19
; Field ' 10,11,27. SPE 15
i Future - 13 Standardized Measure v cssssensvens 18
GIIP " 13 sTOILP ' . . 13
‘ Group Share .5 Technical Maturity .o mcmmmemveserine 95, 12
; rp . 10,13 Ultimate Recovery 28
.' Improved Recovery 15 Uncertaioty.. 10
: Internal........ 4,8,10 Undeveloped...cocommnn. 8, 12, 14, 15, 24
i Licenceumn, e § Undiscovered 8,13
Long Term Supply Agreements wreesctrsssaninse Unproved Techniques . 3,13
' Methods 4,18 UTComrrerans i 28
Non-Commercial w.wrmmsmnna 8y 12,13 Value of INformation ... crmimmsisssrees 15
, NPV 9,28 Wellhead e 27
Open Acreage . _ 7
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APPENDIX 1: RESOURCE CATEGORY_DEFI_NITIONS SUMMARY

. {
B |
*  Project is “technically and commercially mature” (defined in section 3.3) I 1
«  Formal project approval or economic viability is not required
*  Market is reasonably expected to be available )
i * Includes only production with positive cash flow l ,
w | Notrestricted by licence period f
£ | Group share reported : - ) o
g Developed * * Reserves producible through existing completions and installed | - I .
g | Reserves ' facilities using existing operation methods o !
’ *  Ouistanding project aciivities considered completed if <10% of ’
total ' L : ‘
Undeveloped ¢  Reserves which require capital investment (wells and/or l
Reserves . facilities) . i
* Project is fiot techrically and commercially mature ° I
= " Not restricted by licence period i
* _ Group share reporied 7
ED Proved *  Discovered .:
g Techniques  *  Commercially viable . . l
g SFR +*. Techniques have been proved 10 be feasible in this resource i
ﬁ ¢ A sound technical project proposal is not possible yet due to -
= . large tange of technical unceriginty .
£ Unproved * ' Discovered
,;:, B | Techniques ¢  Commercially vnable. ¥ '
= @ SFR *  Recoverable by techniques that have been successful elsewhere, I
2 but cannot yet be demonstrated 10 be feasible in'this field
&' *  Laboratory work o trials elsewhere have a reasonable ¢hance of -
b demonstrating technically feasibility in this field :
& *  Discounted for the risk that the considered technique will not l :
2 . prove to be feasible ) !
S | Non- *  Discovered .
“ ) commercial - * Notcommercially viable even if technically successful l
SFR . (_.jommercially viable with a change of commercial i
circumstances : : .
*  Unit Technical cost below an annually advised ceiling . i
*__Remaining tail production if it is significant :I
Undiscovered ¢ Recovery from undrilled prospects . !
SFR ~-»  Commercially viable : o I
*  Techniques have been successful elsewhere under similar ;
conditions . : _ : :
‘ +_ Discounted for the risk that commescial volumes are not present | - .
*  Portion of reserves as defined above that are reasonably certain - l
co ¢ Discounted for undefined fluid contacts and untested recovery mechanisms !
E 9 ¢ Restricted by licence periods, government constrainis and market limitations :
= Z » _External financing, when used, must be expected to be available . !
g. @ Proved *  Reserves producible through existing completions and installed
-3 5 Developed facilities using existing operation methods : _
_-gg ¥ | Reserves | Ou;]slanding project activities considered completed If <10% of ' )
> 1ot : '
ﬁ E Proved *  Reserves which require capital investment (wells and/or
143 Undeveloped facilities) ' I
' Reserves
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APPENDIX 2: RESOURCE MIGRATION DURING FIELD LIFE

300
a,
' ' EXAMPLE FOR INTERNAL REPORTING CATEGORIES
250 4 CoTa '
zm E
150 4 3
g T
w0 | B f é
8 Bl -
50 4 5 . -._.’ g
LS
0 - . ’ : . : i . i R—
Praspect Discovered Appraised &  Phage 4 Driled. Phase 2 Driled  Phase 3Dnilfled - Petfornance Abardoned
Funded ' Update: -
300
A._
EXAMPLE FOR EXTERNAL REPORTING CATEGORIES*
- 250 “a.. - :
High Estimate * This example has o Boence period limiations
L B
200 4 TBee .
Expectation Estmate T Tttres..
150 4
Low Estimate
L Undaveloped
100 4 & ‘Resarves
50 {
D :." - — A : i X 3 K 2 L H B L
Prospect Discovered  Appraised & Phase 1 Drilled Phase 2 Drilled Phase 3 Drilled Performance  Abandoned
Funded . Update -
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APPENDIX 3: SEC PROVED RESERVES DEFINITIONS
(Transcribed from the Handbook of SEC Accounting and Disclosure 1998, pages F3-63 10 F3-64)

Proved Reserves  Proved reserves are the estimated quantities of crude oil, natural gas, and natural gas liquids which
geological and engineering data demonstrate with reasonable certainty to be recoverable in future
years from known reservoirs under exisﬁhg economic and operating conditions, i.e, prices and costs
as of the date the estimate is made. Prices include consideration of changes in existing prices provided
only by contractual arrangements, but not on escalations based upon future conditions.

bR eEe eI e e e AT AT e L+ o

A. Reservoirs are considered proved if economic productib;iity is supported by either actual

production or conclusive formation test supports. The area of a reservoir considered proved
includes: ’

1. thatportion delineated by drilling and defined by gas-oil and/or oil-water contacts, if any,
and : ‘

2. the immediétely adjoining portions not yét drilled, but which can be reasonably judged as
economically productive on the basis of available geological and engineering data. In the ' l

absence of information on fluid contacts, the Jowest known structural occurrence of
" hydrocarbons controls the tower proved limit of the reservoir.

PRCIrS T

B. Reserves which can be produced economically through application of improved recovery
techniques (such as fluid injection) are included in the “proved” classification when successful
testing by a pilot project, or the operation of an installed program in the reservoir, provides
‘support for the engineering analysis on which the project or program was based.

s

C. Estimates of proved reserves do not include the following:

1. oif that may become available from known reservoirs but is Classified separately as
" “indicated additional reserves™;:

2. crude oil, natural gas, and natural gas liguids, the recovery of which is subjéct to
reasonable doubt because of uncentainty as to geology, reservoir characteristics, or

economic factors;

3. crude oil, natural gas, and natural gas liquids, that may occur in undrilled prospects; and

4, crude oil, natoral gas, and natural gas liquids, that may be recovered from oil shales, coal
. {excluding certain coalbed methane gas), gilsonite and other such sources.

Proved Proved developed reserves are reserves that can be expected to be recovered through existing wells i
Developed - with existing equiprment and operating methods. Additional oil and gas expected to be obtained :
Reserves _ through the application of fluid injection or ather improved recovery techniques for supplementing the

R

natural forces and mechanisms of primary recovery should be included as “proved developed '
reserves” only after testing by a pilot Pproject or after the operation of an installed prograrn has .
confirmed through production response that increased recovery will be achieved, '
Proved  Proved undeveloped reserves are réserves that are expected to be recovered from new wells on . 7
Undeveloped ™ undrilled acreage, or from existing wells where a relatively major expenditure is required for ' ' :
Reserves -recompletion. Reserves on undrilled acreage shall be limited to those drilling units offsetting )
productive units that are reasonably certain of production when drilied. Proved reserves for other
undrilled units can be claimed only where it can be demonstrated with certainty that there is .
continuity of production from the existing productive formation. Under no circumstances should
estimates for proved undeveloped reserves be attributable to any acreage for which an application of
fluid injection or other improved recovery techniques is contemplated, unless such techniques have '

been proved effective by actual tests in the area and in the same reservoir.
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APPENDIX 4: SHELL INTERPRETATION OF SEC RESERVE

DEFINITIONS

SEC Definition Shell Interpretation for External Reporting
Reasonable certainty; Proved If probabihsuc methods are used, reserves are reasonably certain
area includes portion delineated | when there is an 85% probabihty that the quantijties acmally
by drilling and defined by gas- recovered will equai or exceed the estimate. This is the P85

oil and/or oil-water contacts, if
“any, and the immediately
adjoining portions not yet
drilted...In the absence of .

" | information on fluid contacts,

the lowest known structural
occurrence of hydrocarbons
controls the lower proved limit.
of the reservoir.

value of the cumulative probability curve. If scenario
deterministic methods are used, the term reasonable certainty is -

"intended 10 express a high degree of confidence that the

quantities will be recovered. This is the low side estimate,
When the estimate assumes significant volumes of hydrocarbons
outside the defined fluid contacts, or when the recovery
mechanism is untesied in the field or analogue fields, a lower

| estimate should be used that reflects this uncertainty.

Drilling and cornpleting a well essentially proves the
hydrocarbons that it develops and therefore proved developed -

.reserves are based on the expectation estimate of developed .

reserves adjusted to take into account of undefined fluids
contacts and untested recovery mechanisms.

Fixed RT prices at level
prevailing at date of estimate

Prices fixed by SIEP cd. 6 months prior to estimate date, but

_amended if there is a subsequent significant change.

Fixed RT costs at level
prevailing at date of estimate.

Costs fixed by OUs and NVOs at date of estimate. Flat MOD
costs must be supported by technology plans.

conclusive formation test
supports

Economic productibility Technically and commercially mature (i.e. posuwe dxscoumed
real terms cash flow for sufficient range of scenarios).

Productibility supported by Productibility should normally be demonstrated by a conclusive

either acal production or fest, but may be based on log or core evaluation in an area

where many similar reservoirs have been conclusively tested.

Improved recovery processes
included only after successful
testing by a pilot project of the.
operation of an installed
program

Reserves from improved recovery processes are normally
included followihg an in-situ test; by analogy with the same
process being used elsewhere under similar conditions, or
occasionally as a result of 1ab tests or simulation studies,

No gas qualifier

Include only gas contracted or reasonably expected 16 be sold.

Developed reserves are from
existing wells (including minor
cost recompletions), existng
facilities and opcrafing methads

Existing wells, installed facilities and existing operating
methods. Outstanding project activities can‘be considered
existing or installed if outstanding costs are minor and is
reasonably expected.
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APPENDIX 5: SEC AUDIT - TERMS OF REFERENCE i
. N
The Auditor’s task is the following: _ :
1. Establish whether the reserves estimates for external reporting have been prepared in accordance I {
- with the established guidelines. If not, Lo establish that the procedures used are acceptable, and i
not likely to result in reserves estimates that differ from those that. might be expecied from the :
application of the standard guidelines. Co _ l !

2. Establish that the basis for estimating the reserves quantity information is consistent with the :
previous periods. o ' ' ) l :

3. Check that the source data is adequately docun_lemed_and that movements in proved reserves are '
" supported by such data and are correctly classified. . s
4. Establish that the frequency and extent of the reserves estimates are sufficient to make the l |

5. Invesﬁgam any differences between volumes that are reported for external purposes and those
that are reported 1o SIEP in annual financial reporting.

6. Check the calculation of proved developed reserves and investigate any differences between
proved developed reserves used for external purposes and those used as a basis for asset depletion
purposes. ’ ’

7. Establish whether proved gas reserves agree with sales contracts concluded.

LL S P

8. [Ensure that alt quoted proved reserves are expressed in sales quantities, €.g. own use has been
excluded. In case of gas sales the production quantity should be given as measured at the point of
transter, ' :

PPU P P

9. Ensure that sales quantities of hydrocarbons are in line with those reported to Finance.

The checks will be carried out by taking at rindom one or more fields for dewiled analysis, and a
Jjudgement will be passed accordingly. - _

The andit will be carried out as a stand alone exercise based on documentation available in the
-company to be investigated. In case of queries assistance of company staff may be called upon,

An audit report will be prepared on site (drafl) and discussed locally. The report will contai an
Action List based on recommendations of the report. ' :

v

H
I
H
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APPENDIX 6: TERMINOLOGY

A) Petrofeum Resources Terminology

Reservo:r A reservoir is a discovered petroleum resource where internal pressure communication is known to
exist between all |dent1t' ed geological sub-units.

In case of doubt, reservoirs are restricted to fault blocks / sedimentary units until production
performance proves commumcanon 10 exist across fauhts/ bamiers. PVT properties can vary within a
reservoir. '

Field A field is the collection of all petroleum resourcas w:dun a closed areal boundary that belong to the
same confining geological structuré, and where the presence of petroleum has been demonstrated in at
“ least one reservoir by a successful exploration well.-

* Field boundaries must be defined upon discovery and shonld eﬁcompass the unpenstrated petroleun
resources in ad_;aoem fault blocks and stratigraphic traps, if they are considered to be part of the same
~ overall confining stmcture Field boundaries may be re-defined on the basis of new geological
information.

Potential  Potential petrolenm resources beyond existing ﬁcld boundaries, where the presence of petroleum has
Accumulations  not yet been demonstrated, are collectively called potential accumulations.

" Producibility  Should nonnally be supported by a conclusive test in a drilled or immediately adjoining reservoir, but
: * may be based on log or core evaluanon in an area where many similar reservoirs have been :

conclusively tested.

Productionn  The production facilities consist of all hardware installed to recover petroleum from the sub-surface
Facilities  resources and to deliver a quality controlled end-product for sale. These comprise the production and
' " injection wells and the surface facilities for reatment, conversion, compression/ pumping, transport
and delivery.

‘Surface Facilities  That part of the production facilities accessible at surface, connectmg the wellheads ultlmately to the
' delivery points. :

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

Field quantities  Field quantities (also called "Wellhead" quantities) are those quantities routinely measured at surface
- for individual well strings and expressed in terms of the stabilised products oil, condensate and (wet)
gas or in terms of the type of injected fluids. These quantities may subsequently be reconciled with
fiscalised sales and other product outléts, see below, '

Sales quantities  The quantities sold after fiscal metering and delivered at the locations where the upstream company
ceases 10 have an interest in the end-products. These can be expressed in terms of the general end-
products oil, (dry) gas and natural gas. liquids (NGL) or in terms of the actual product.

Field products and the subsequent sales products may be different and will be affected by own use and
losses. The properties and volumes of end-products may be influenced by mixing and the petrolewm
type itself may be altered during surface processing. Since sutface processing conditions may change
during a project life, sales products may vaty in specification and in relation to field products. To
avoid ambiguity and double counting, a clear distinction must be made between recoveries in the field
and the quantities estimated to be available for sale. :

For general sales products, oil, gas and NGLs, only the quantities sold by the upstream E&P company
can contribute to Group reserves. Condensates mixed with crude oil in the same stream and sold as
such are reported under oil. Separator condensate from gas wells and light hydrocarbon liquid
products, derived from surface processing, if collected in a separate stream and sold as such are
reported under NGL. Bitumen may be reported under oil in surpmary reports (with an appropnate
foomote) In line with SEC requxremcnts sales volumes for gas should be those committed or
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Reconciliation

Ultimate
Recovery

Frobability
Distribution
Function

P85
P15
Mearn

Mean Success
Volume (MSV)
FProbability of
Success (POS)

Discount Rate

Net Present
Value (NPV)

Expected
Monetary Vailue
(EMV)

Unit Technical
Cost (UTC)
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commitable to a gas contract. Committed Gas is covered by a gas contract. Commitable gas
reasonably expected to be assigned 10 a contract in the future. - '

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

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

For reserves estimating purposes an average future yield factor is to be estimated (e.g. LPG/ wet gas
yield, dry gas/ wet gas yield).

The ultimate recovery (UR) of a petroleum type s the sum of cumulative production and the
estimated volume of reserves.

B)  Probabllistic Terminology

The probability distribution function of 2 stochastic variate indicates the probability that the aétual_
Variate value lies within a narrow iterval around a particular value of the possible range, divided by
the width of that interval, - '

The value that has 2 85% probability that it will be exceeded.
The value that has a 15% probability that it will be exceeded.

‘The statistical mean of a stochastic varlate is the wéighted average over the entire probability range, -

The probability weighted average of all realisations that equal or exceed the minimum reserves
required for a commercial development of the resource,

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

C) Commercial Terminology

A rate at which future real terms costs or cash-flow are discounted over time 1o calculate their present

value.

The net present value of a project is the sum of the discounted annual cash flow, expressed in real
terms money, over the period from the first project expenditure 1o abandonment. The net present
value is expressed in million US$ at the relevant discount rate.

The expected nione(ary 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
Pprojects, which are arranged in an ordered sequence with probabilities assigned to each action
{decision tree), '

The EMYV is the summation of the NPV’s of projects, reduced by the costs of data acquisition
activities, all expressed in discounted real term money and multiplied by their assigned probabilities.
EMV is expressed in million USS$ at the relevant discount rate, :

Projects with a negative NPV for certain resource model realisations should be excluded from the
EMV calculation, if the assumption is valid that data gathering will prevent such projects being
implemented.

The unit technical cost of a development project is defined as the sum of capita) plus Operating costs,
expressed in real terms money, divided by the total production over the period from start-up to
abandonment. In addition, both the cost and the production must be discounted. The reference daie for
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the discounting should be the same for denominator and numerator (e.g. the fitst year of expenditure)
and should be stated. The unit technical costs is expressed in US$/bl (oil equivalent) at the relevant .
discount rate. : ' ' S
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ARy

Ibers, Remco RD SIEP-EPB-P -

S - Meijssen, Thomas OQP

-~ 03 January 2001 08:59 _

. Barendragt, Anton ‘SIEP-EPB-GRA o .
Aaibers, Remco SIEP-EPB-P; Abiri, Said CEM3; Antonini, Marcus CEMS
RE: Proved Reserves Visit - Group Resource Co-ordinator

nks for your Email. Based on thé"guidg'liheé givén in your Emall below, we have evaluated the impact on the t
eserves numbers to be used for external rp_ppng'ng___-us!ng the notional ARPR 1/1/2001 data. - e
le below, a breakdown of the ‘total expected fééefvés‘(devélbbed and"u'nde\}'élopéd)“vérs'us maturity (as

i 3 production / expected recovery) hds been given. As can be observed from the table, 61% of
xpected reserves can be classified as mature, using the 40% ctiterion.

¢ [Matgrity - S I o S o _
S T T B B B -
- dge0%. - B N O 192.3 ot
,4 e, : - 255 32% .| : : : = et
\{T0tal expectation : 787 1 100% e
- All¥olumes 100% PDO, minm3 .~ DR S P -

xl "‘ '\ .MI"‘ N R

AL 6Veiview of the proven and expected reserves as carried by PDO and the impact of using the Shell Group 7;2} ' (
. . L ,\'/ . *
95 T 39,3

o _g_tjidéllnég._‘pq externally reported proven reserves has been indicated'in the table below. -
ST DevRes Undevﬂés TotRes | Tncr Incr % .
| . PET _ _ 205 220 425 I _ .
~{Proved- 1999 method o 1 380 46 . 425 0 . 0% | L '
L[EroveniDevRes a0 .~ | a0 o0 567 [ 1411 33% | 5 \qu® $§ ey ,
.fFyoven, DevRes 40%, UndevRes 60% | - 347 254 601 | 176 | 41% L R @Z . '
- {Préven, DevRes 40%, UndevRes 40% | - 347 304 651 225 |- 53% | ¢ L? :
. Expgctation B 380 - 408 787 | . ' :
All volumgs:.joq% PDO, n.'tln.rna S “'...?-' Y ﬂ’i ‘

8 m‘é,rpm'girké: p},-

; .) -fafingthe proy n/expectation resetves and expected deveioped reserves, .- - wy
4 . Rrover _E_n:ﬁ&grésérvgs as carried by PDO at 1/1/2001 Yt
. = -‘Expecation: Expected reserves as carried by PDO at 1/1/2001 o A
*"- Proven; 1 9'9? method: Proven reserves, making proven developed reserves equal to expectated developed
- reserves fof flelds , but keeping the fotal proven reserves equal. As a result the proven .

" “Undeveloped reserves reduces to 46 min m3 which seems unrealistically low. == _: v e - g e e

* - -Pioven, DevRes 40%: Proven reserves, making proven developed reserves equal 16 expectated 'dévéloﬁéd K

.. 4esBIves for flelds exceeding 40% maturity, keeping the proven undevaloped reserves equal,’ e
s ... Proven, DevRes 40%, UndevRes 60%: As above, but in addition now making the proven undeyeloped reserves o

- ‘_"-'-_‘:,oéaé\lg-tb"thé expected undeveloped reserves for fields exceeding 60% maturity (more relaxed criterion, to reflact Y i
-, the additional uncertainty related to the undeveloped ressrves), o A e e g LR -

.. Prb\'red-?_l.)évﬂeg 40%, UndeyRes 40%: As above, but ising the 40% matutity crit

on for unéijofv_el&;ﬁ'qdf}e_'séhéa,, :

y wF Y

- mmd_propoge for external reserves rep rting to only adjust the proven de

aveloped reserves 'ﬁsTng the 40% maturity
" oriterion.and to keep the undeveloped reserves for intarnal and external reporting the same {case: Proven, DavRes
S As a result the total proven reserves increases by 141 min m3 (100% PDO). Any further increase in total
" Proven reserves becomes more difficult o argue in view of the additional uncertainty of the undeveloped regerves
“Which i difiéuit to quantify. S e R SR

Wouldyouag;ee with the proposed méthod? Followirig your advise, I will inform PDO senior managément on the
’-‘)ro" sad method for external reserves reporting to the Shell Group. B A ,
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Thomas
----- Original Massagg----
From: Barandregt, Anton AA SIEP-EPB-GRA
Sent; 02 January 2001 18:06 o
To: Meljssen, Thomas TEM PDO-0OQP / UPR
Ce: Aalbers, Ramco RD SIEP-EPB-P; Abri, Said SM PDO-CEM3; Antonini, Marcus MCJ PDO-CEMS
Subject: RE: Proved Reserves Vislt - Group Resource Co-ordinalor
Thomas,

Inresponse to your query, [Hully support the conclusions reached during Remco's vislt, as reflected in your note
of 24% October. In particular, | support the move towards using expectation estimates for the externally reportad

. Proved reserves for mature fislds (i.e. for tields with cum.prod. greater than 40% of expectation ultimate '
fecovery). |note that the 40% criterion is not necessarily rigorous: for simple clastic light oil waterdrive reservoirs
it could easily be set lowsr, for heavy oil reservoirs or complex carbonate reservoirs like many of those in Oman,
it seems a realistic proposition.

As mentioned in my 1999 audit report (Alt. 3) we should move away from determining total proved reserves
through probabilistic volumetrics, combined with probabilistic estimates of recovery factors. Instead we should

make separate estimates of developed reserves (from decline analysis or history matched reservoir simulation)
and undeveloped reserves (from reservoir simulation or other reliable predictions). Undeveloped reserves must

always be based on a well defined set of future activities (new wells, infil drilling, re-completions etc.).

Each of the two volumes (l.e. developed and. undeveloped reserves) can have a probability range (P85, 50, P15,
Expectation) associated with it, Group guidelines prescribe that for developed reserves in mature fislds we
should take the Expectation estimate as the externally reported 'Proved Developed Reserves', For those mature
fields it is expected that the P85 estimate would be close to the P50/Expectation value anyway. For extaerpally
reporied undeveloped reserves it will often be appropriate to take the expectation value as well, but in some of
the more uncertain cases (e.9. different future well types) it may be more appropiate o take the P85 volume.

The externally reported total reserves should be the sum of the developed and the undeveloped reserves
estimates. ’

Trust this clarifies. Good luck with your 2000 submission!

Last but no least, | wish yourself and the PDO PE community a successful, safe and healthy 20011

Anton Barendregt

----- Original Message—---
From: Meljssen, Thomas OQP
Sent: 22 December 2000 14:36

To: Barendregt, Anton SIEP-EPB-GRA
Ce: Aalbers, Remco SIEP-EPB-P; Abri, Sald CEM3; Antonini, Marcus CEMS
Subject:  FW: Proved Reserves Visit - Group Resource Co-ordinator

Anton,

' With reference to the viskt of Remco Aalbers to PDO from 23-24 October 2000, we would like to know
your opinion with respect to external reporting of proven reserves. During the visit of Aalbers the following
was suggested: '

External reporting of proved reserves in line with Group guidelines will be handled by PDO reserves co-
ordinator and the CFDH reservoir engineering. It s recommended to use fisld maturity in excess of 40%
(as expressed in cumulative production / expected racovery) as the criterion to use proved developed =
expectation developed. As a result the total proved reserves will similarly increase. This procedure will be
further clarified with Group Reserve Auditor Anton Barendregt. Action: CEM/3, UPR

Looking forward to your raply,
Best regards,

Thomas Meijssen
CFDH Reservolr Engineering

’
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il —
-From: Garendiregt, Antpn AA SIER-EPS-GRA,
Sants canderdag 4. sl 2001.13:5]
- Te: Mefamen, Thomas TEM PDO-00P / UPR
[ ummmmmm,mmmm;m,wmmm
Subjectz RE: Broved Rastrves Visk - Groug Rasowrcs: Co-orinater
_ Thomas,

Remco and | have looked at your propased figures and our commaent is as foliows:

1. The ratio between your total P85 and eXpectation reserves (425 and 787 min m3.respectively) is 54%.

" Thig is far too low for a mature area like Oman and indicates that there are fundamental flaws in P00's
presant process of calculating the probabilistic range of ultimate recovery in its fieids, In esse it
saems that the ranges of volumetric and RF paramaeters are taken far too wide, as if they appiied to virgin_
fieids instead of Meids with large numbers of welis and axtensive proguction history. The result is that P85
UR volumes are not increased in fine with production performance history. This faw was highlighted
duning the 1999 SEC ressrves audit and 8gain during Remco's visit in October 2000.

2 Having said that, we appraciate thgt updating fleid PAS recoveries o mors realistic lsvels requires
discussion with the Ministry and hence May take time. We suggest that pricrities are set if nacessary,
aiming at updating the P85 volumes first for the inrgest feids

3. We siress again that the issue of what reserves to raport a3 ‘Proved, extemally reported is, since the ]
1998 changes in the reservas quidelines, Quits different from the issue of what resarves 1o canry a3 P85 of
Low volumaes for individual fisids, The latter may be subject b discussion with the Ministry, but the first -
cannot ba, if only because the total PDO Shell shars volume has o be curtsiled at icence expiry, an issue
that does not interest the Ministry, .

4, In order to avoid canfusion, also intemally within PDO, it may be epportune to reserve the term ‘Proved’
exclusively for the extemally reported Proved reserves and use ‘P85’ or ‘Low’ (NOT 'Proven’) for the high
confidence reserves values. Wa'll consider whether this distinction can perhaps be made more cleary in
tuture versions of the Guidefines. Proved R (before t toftby

L thm.pmpqud.-wmmabbook_unmw reported Proved Resarves (before they are cut o by -
licance wxpiry), your line *Proven, DevRes 40%, UndevRes 80%" {347 min m3 Dev Res and 254 o

DEPosmo&g
EXHIBIT ’»

1
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UndevRes) seermns the best one 1o aim for. It is still conservative (because of the too low FBS vaiyes in
the less mature fiekds), but 1 has the advantage that one can maintain this method of detemmining
extamally repored Proved resarves in future submissiona. Any hature over-reporting of undeveioped
reserves (1.0, in fleils where undeveioped reserves are stil somewhat uncertain in Spite of the fleld's
faturfty) is compensated by the fact that we take expectation only for feids in excess of 0% maturity
(8nd not 40%) and PRS for those below 60%.

E. As mentioned, extemally reported Proved reserves must be cut off at icence expiry through a realistic

- forecast. For the recommended case “Proven, DevRes 40%, UndevRes 80%" we estimats a 9-year

plateau plus subsequent decline (@20%), leading to a Proved volume after licencs expiry cut off (but
before 34% Shell share) of some 87% of 347+254 min m3, i.e some §23 min m3. Sheil share would then
be 178 min'm3 1/1/2001, versus 139.5 min m3 1/1/2000. an incrasse of some 55 min m3 (assuming 2000
prod is some 16.5 min sm3).

7. This method resuits in a proved/exp dev ratio of 347/380 = 1% and a proved/exp undey ratio for 254/408
= 62% (PDO), values that are much more in line with tha maturity of the Oman fields, even if the undey
rano is still oo low,

We hope the above clarifies, Pleasa st us know if you have further queries.
Best regards,
Anton

. —=0Original Message—
From: Meljssen, Thomas OQP
Sent: 03 January 2001 09:59
To:  Barendregt Anton SIEP-EPB-GRA
Ce:  Aalbers, Remco SIEP-EPB-P; Abri, Said CEM3: Antonini, Marcus CEMS !
Subject: RE: Proved Resarves Visit - Group Resource Co-ordinator .

Anton, Rameag,

Pleasa note that the 1999 method used for external reporting made the proven developed reserves equal ko
expectated developad reserves for gl fields (irrespactive of their maturity) snd kept the total proven reserves
equal.

Best regards,

Thomas

Sent 03 Januery 2001 1242

To: Barsraregt, Anton SIEP-EPB-GRA .

Ce: Asibary, Ramco SIEP-EPB-P; Abd, Said CEMY; Antonini, Marmus CEMS
Subject: RE: Proved Rsserves Visk - Group Resource Co-omsinator

Anton, Remco,

Many thanks for your Email. Based on the guidelines given in your Email below, we have evaiuated the impact
on the proven reserves numbars o be used for extemal reporting using the notional ARPR 1/1/2001 data.

In the table below, a braakdown of the total expected reserves (deveioped and undeveloped) versus maturity
(a3 expressad in cumulative production / expected recovery) has besn given. As can be observed from the
table, 61% of the oAl expected reserves can be classified as mature, using the 40% criterion.

<< QLE Object Microsoft Excel Worksheet >>

An ovatview of the proven and expected resarves as carmied by PDO and the impact of using the Shell Group
guicelines on externally reparted proven reserves has been indicated in the table below. ‘

<< OLE Object Microsoft Excel Worksheet >>

Some remarks; : :

o The proven and expectation resarves are as per the reserves bockings, the expected deveioped reserves
are updated annually using the do-nothing production forecast The proven deveioped reserves are
calculated by pro-rating the proven/axpaciation reserves and expacted deveioped reserves.

+  Proven: Proven reserves as carmied by PDO st 1/1/2001

. OM 000206
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+  Expecation: Expected reserves as carried by PDO at /172001

+  Proven, 1999 method: Proven reserves, making proven developed reserves equal 1o expectated
developed reserves for fialds sxceeding 40% maturity, but kesping the total proven reserves equal. As a
result the proven undeveloped resarves reduces o 48 min mJ which seems unreaiisucally iow.

« Proven, DevRes 40%: Proven reserves, making proven develcped resarves equal o expectated
deveioped resarves for fields exceeding 40% matunty, keeping the proven undeveloped resarves equal.

+  Proven DevRes 40%, UncevRes 60%: As abave, but in addition now making the proven undeveloped
reserves equal to the expected undeveloped reserves for fieids exceeding 60% matunty (mare reiaxed
criterion, to reflact the additional uncarinty related to the undeveloped raserves), .

e Proven, DevRes 40%, UndevRes 40%: As above, but using the 40% maturity enterion for undeveloped
resarves.

| woukd propose for axtemal reserves reporting to only sdjust the proven developed reserves ysing the 40%
maturity criterion and to keep the undeveloped resarves for internal and axtamal reporong the same (case.
Proven. DevRes 40%). As a result the total proven resarves increases by 141 min m3 (100% FDO). Any
further incraase in total proven reserves becomes more difficutt to argue in view of the agditonal unceranty of
e undevelopad raserves which is difficut 1o quantty, '

Would you agres with the proposed method? Foliowing your advise, | will inform PDO senior management on
the proposed method for extemal reserves reporting to the Sheil Group.

Best regards,
¢ Thomas
il ML ege—
From: Barendregt, Anton AA SIEP-EPB-GRA
Sant: 02 Janyary 2001 18:08

To: Meissen, Thomas TEM POO-0QP / UFR
Ce: Aaibers, Remes RD SIER-EPB-P; Abri, Said SM POC-CEMY; Antonint, Marcus MCJ FOO-CEMS
Subject RE: Proved Rasarves Viskt - Group Resource Co-ondinater

Thomas,

In responsa to yaur query, | fully support the conclusions reached duting Remco's visit, as reflected in
your nots of 24® Octobat. In particular, | support the move towards using expectation estimates for the
externally reported proved reserves for mature fields (i.e. for fields with cum.prod. greater than 40% of
expectaton ulimate recovery). | note that the 40% criterion is not necassarily rigorous: for sirpie clastic
light @il walsrdrive resarvoirs it could easily be sat lowar, for heavy oil reservoirs or complex carbonate
reservoirs like many of those in Oman, it seems a reafistic proposition.

As mantioned in my 1999 audit report (Att 3) we shoukd move away from determining total proved
resarves through probabilistic volumetrics, combined with probabilistic estimates of recovery factors.
Instagd we should make saparate estmates of develaped resarves (from deciing analysis or history
matched reservoir simulation) and undeveioped reserves {from resarvolr simulation or other reliable
predictions). Undeveloped reserves must aiways be based on a well defined setof future activities (new
wells, infill drilling, re~compietions ete.).

Each of the two volumes (i.e. developed and undeveioped resarves) can have a probability range (P85,
P80, P15, Expectation) associated with it. Group guideiines prescribe that for geveioped raservas in
mature fields we should take the Expectation estimats as the extemally reported ‘Proved Developed
Reserves’. For those mature fields it is expected that the PAS estimate would be ciose o the
PS(O/Expectation value anywsy. For externally reported undeveloped reserves it will often be appropriate
to take the eaxpectation valus as weli, but in soma of the more uncenain cases (e.g. ditferent future well
types) it may be more appropiate 1o take the P25 volume.

The externally npbnod total reserves should be tha sum of the developed and ths undeveloped reserves
estimates.

Teust this clarifies. Good luck with your 2000 submission!
Last but no least, | wish yourself and the PDO PE community 8 successful, safe and heatthy 2001!

Anton Barendregt
oOr e an 0P
From; eljsaen, Thomas
Sent: 22 Decamber 2000 14:38 ) OM ‘000207_
3 .
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To: Barendregt. Anton SIEP-EPB-GRA
Cc: Aslbars, Remco SIEP-EPB-P: Abri, Said CEM3; Antonini, Marcus CEMS
Subject: FW: Proved Reserves Visit - Group Resource Co-ordinator

Anton,

. With reference to the vish of Remco Aalbers I PDO from 23-24 October 2000, we would fike to
Know your opinion with respect o axtamal reporting of proven reserves. Dunng the visit of Aaibars
the following was sugpested:

External reporting of proved reserves in line with Group guidelines wiil be handied by POO
resatves co-ordinator and the CFDH resarvoir engineening. It is recammended to use field
maturity in excess of 40% (as expressed in cumulative production / axpecied ecovery) as the
criterion i use proved deveioped = expectation deveioped. As 2 result the total proved reserves
will similarty increase. This procedure will be further clarified with Group Resarve Auditor Anton
Barendregt. Action: CEM/3, UPR

Looking forward to your reply,

Best regards,

Thomas Meijssan -
CFDH Resarveir Engineering

oM 000208
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Unknown

U

From: Barendregt, Anton AA SIEP-EPF-DIR

Sent: 03 January 2004 12:29

To: Coopman, Frank F SIEP-EPF

Cc: Pay, John JR SIEP-EPS-P; Darley, John J SIEP-EPT; Bell, John J SIEP-EPS

Subject: RE: internal control weaknesses

Frank, _ ' I

1 have added my suggestions to your text. As a further remark: are we sure we addressed some of the shortcomings ’
already in 20027 As far as | can see, all of the corrective action was in (late) 2003.

I have added a reference to the internal guidelines. These were, after all, the ‘bible’ against which | had to carry out my

audits in the OUs. On the few occasions in my early years where | signalled a conflict with SEC rules | was called back

by Remco and by the OUs who argued, rightly, that the only rules they should be bound by were the Group guidelines.

These are the backbone of our internal controls on reserves. The spear-point of the SEC reserves auditor's control ;

should therefore have been on a correct formulation of the Group guidelines. With hindsight, | should have been more

forceful in this respect, It would have been a clear break with all my predecessors and it would probably have cost me

my job in those days, but | should have. My successors will have the same constraints, only to be made easier once our ‘
uidelines are fully compliant. i

" ) realise that Curtis may not like my reference to the guidelines. | seem to remember him saying that we should not say |
externally that our internal guidelines were different from the SEC's. | do not see how we can maintain that pose in
ernest. | would imply saying that either our guidelines were SEC compliant (which would be an easlly refutable lie) or !
that we had no guidelines at all, which would be unbelievable and also clearly not true.

Glad to have a further debate about this, if desire&.

wnton
—~==-QOriginal Message-~--- !
From: Coopman, Frank F SIEP-EPF
Sent: 02 January 2004 16:23
To: Frasier, Curtis R SI-LSEP
Ce: Darley, John )} SIEP-EPT
Subject: - internal control weaknesses
Cuttis,

Suggested text for the Note to CMD" , paragraph 3.2 Potential issues.
Control weaknesses.
With the benefit of hindsight it is obvious where there have been control weaknesses;

At local level ;

appliance of basic disciplines in proved reserves calculations were aliowed to slip, Supervisory (Chief PE) controls
must have been weak. .

[Barendregt, Anton AA SIEP.EPB-GRA] Due to resource constraints, compliance checking by the Group reserves
auditor was typically once in every four years which allowed slackness in local controls to go undetected for quite
some time.

At central EP level ;
reliance on the year end Group reserves auditors report , which would only cover the areas audited during that year. :
An "independent” Group reserves auditor [Barendregt, Anton AA SIEP-EPB-GRA] whose assessments were

bound by the internal reserves guidelines and who was therefore not completely independent,
no comprehensive review of all the exposed areas at set interval.

000798
At Group Level, GU‘
No assurance was demanded for proved reserves figures, yet the 20F requires cenrtification.
' V00101693
DEPOSITION :
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| These control weaknesses were addressed during 2002 [Barendregt, Anton AA SIEP-EPB-GRA] 7? and 2003.
The recruitment of several (instead of one) reserves auditors ,set in frain, will address the resource issue.

The change in reporting line will be implemented in 2004 1o ensure the "independence”. The 2004 assurance letter
will be amended to Include proved reserves.

end of text
1 will ask John Pay and Anton Barendregt for comments.

Frank Coopman

Chief Financial Officer for EP

Shell International Exploration and Production B.V.
PO Box 60, 2280 AB Rijswijk ZH, The Netherlands

Tel: +31 70 447 4303 Fax: +31 70 447 5959
Email: Frank.Coopman@shell.com
Internet: hitp://www.shell.com/eandp-en
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From: Barendregt, Anton AA SIEP-EPF-DIR

To: Coopman, Frank F SIEP-EPF; Pay, John JR SIEP-EPS-P
CC:

BCC: .

Sent Date: 2004-01-16 15:22:56.000

Received Date: 2004-01-16 15:22:59.000

Subject: Rockford - a historical prespective

Attachments: Rockford-HistPersp.doc

Frank, John,

Having had some time to think in the last few days | have written down my thoughts on why we
ended up where we did.

I'm still not 100% happy with the text (it needs further honing), but it's in a state where I'm
happy to take comments.

I'm not sure yet whether this should be part of (or an appendix to) my end-year report. At the
least it is a 'witness statement' for when I've left.

Anton

Anton A. Barendregt

Shell Group Reserves Auditor

Shell International Exploration and Production B.V.
Kessler Park 1, 2288 GS RIJSWIJK-ZH, The Netherlands

Tel: +3170 447 2351 Fax: +3170 447 5950 Other Tel: (+31 70 3229452 home; +31 610 97
2351 mob)

Email: Anton.Barendregt@shell.com

Internet; http://www.shell.com/eandp-en
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PROJECT ROCKFORD - A HISTORICAL PERSPECTIVE
By A.A. Barendregt, Group Reserves Auditor
January 2004

Introduction

The impact of Project Rockford and the ensuing de-booking of 20% of the Group’s proved reserves will lead to
numerous questions as to why and how such an event could have arisen. This note attempts to inventorise the
facts as seen from the perspective of someone who has been involved in reservoir engineering and reserves
reporting since 1975 and who has been present at or closely involved in critical stages of the process of
preparing and maintaining the Group reserves guidelines from the early 1990’s onwards. The note aims to be
objective and it does not seek to lay blaim to specific parties.

The note follows the successive historical events, as graphically presented in Fig. 2.
References to documented evidence are given where possible,

1972-2003: Group awareness of SEC rules

In 1972, the Group introduced a new method of reserves characterisation that was at that time unique in the
industry (Ref. 1). The method was based on probabilistic assessment of in-place and recoverable hydrocarbon
volumes, using probability density functions for each of the constituent volumetric and recovery parameters.
The result would be a probability density function (or ‘Expectation Curve') for recoverable reserves in each
reservoir, describing the probability that reserves would exceed each of a range of values, starting with the
100% confidence (or minimum) value and ending with the 0% confidence (or maximumy) value. ‘Proved’
reserves were postulated to be the value at which there was at least 85% confidence that reserves would be
equal or larger than that value. The value was referred to as the Low or P85 estimate.

Industry practice at the time was based on the notions of ‘proved’, ‘probable’ and ‘possible’ reserves. ‘Proved’
was largely defined to mean ‘more likely than not to be present’, ‘probable’ meant ‘equally likely to be present or
not’ and ‘possible’ would be ‘less likely to be present than not'.

In 1978, the SEC issued specific definitions on proved reserves (Ref. 8) and requested that companies disclose
these in their filings with the SEC. The definitions focused almost exclusively on the subsurface uncertainties
regarding in-place and recoverable volumes. For more details see Table 1 and the Guidelines section below.

The Group (outside the US) adopted the SEC reporting requirement through the introduction of various reserves
guidelines in the following years (Refs 2, 3, 4). These guidelines acknowledged (and even included copies of)
the SEC guidelines, but in all cases they concluded that the Shell P85 probabilistic estimate was considered to
be ‘reasonably certain’ and hence in compliance with the SEC definitions (Ref. 2, 3). One document (Ref. 4)
stated that “Shell definitions are more rigorous [than SEC definitions]”, and that the Group guidelines “generate
reserves which are equivalent to those which would have been derived using the SEC definitions”.

The confidence that the Group guidelines for proved reserves were compliant with SEC rules was maintained
throughout the following series of guidelines (Refs 5, 6). Statements made were “The Shell Group definitions
are in full compliance with [SEC] definitions and, in some instances, quantified in greater detail” (Ref. 5) and
“Where Group guidelines interpret SEC definitions [...] these interpretations have been accepted by external
auditors as fulfilling SEC requirements” (Ref. 6, 1996-2001)". From 1993 onwards, Group guidelines contained
detailed lists of the SEC definitions and the Group's interpretations thereof. In some cases, these
interpretations departed from the SEC text, e.g. by allowing probabilistic estimates of volumes below lowest
known hydrocarbon (LKH) levels, by allowing PSC reserves based on Group PSV prices instead of end-year
prices and by waiving the need for a pilot before booking of water injection reserves in certain cases (see
Guidelines section below). This departure did not affect the confidence that Group proved reserves did fulfil
SEC requirements.

The confidence in SEC compliance had two important consequences in the Group's petroleum engineering
community:

- Group proved reserves guidelines became the only norm for evaluating proved reserves, also in proved
reserves audits by the Group Reserves Auditor (see e.g. audit TORs in Refs.6),

- Education and awareness of SEC rules and their importance became neglected.

0100254628*0000000005F9C3A4.doc 1of9 13-2-2007, 12:10
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1996-2001: A strong drive to boost proved reserves

in the mid-1990s there was considerable internal and external pressure to boost proved reserves (Ref. 7). In
particular it was found that Exxon booked higher proved reserves for their share of the (by now mature) fields in
the North Sea. A LEAP value creation team was set up and this gave the recommendation that proved
developed reserves should be made equal to expectation reserves. These recommendations were included
into the 1998 Group guidelines, together with the recommendation that total proved reserves (i.e. developed
plus undeveloped) should approach expectation reserves with increasing field production maturity. This
recommendation was duly implemented and led to the booking of some additional 1000 MMbl Group share
proved reserves over the period 1998-2000.

This major change in proved reserves reporting procedures was justified by the reporting practice in the
industry, which was indeed less conservative than the probabilistic Group approach as far as it related to fields
in mature production. However the change ignored the fact that SEC definitions tended to be more
conservative than Group proved reserves for non-mature fields and reservoirs. The reasons were the rather
strict SEC constraints to the ‘proved area’, which were interpreted more liberally by the Group’s probabilistic
approach. Guidelines at the time (e.g. Ref. 6, 1998) only mentioned that ‘a reconciliation should be made’
between proved area and the probabilistic reserves estimate, without specifying how this should be achieved.

The resuit was that, whilst there was a balance between over-reporting for immature fields and under-reporting
for mature fields, this balance was effectively removed in 1998, see the schematic picture below. What
remained was a potential overstatement of reserves on the immature end of the project spectrum. This was not
sufficiently recognised at the time.

Provad/Expectation Reserves Ratios - Group vs SEC Guidelines

1 o — — -
Group post-'08 -
B: .
0.8 Group<SEC -
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- /”“ Group=SEC| - l
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g // Group98
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X 04 / ‘ Pre-08, Group (probabilistic) reserves would be higher than
e Vd SEC SEC provad reserves for immature fields (area A),
203 ~/ (e.g. strict but lower for mature fields (area B). A would tend to cancel B
g a ‘proved area’ for & mixed reserves portfolio (i.e, containing mature and immature assets).
criteria, project Area B wag addressed (and effectively zeroed out) in 1998. The discrepancy
0.2 4 commitments, efc.) in area A was not addressed and, in fact, worsened by adding area C.
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Figure 1 — Proved / Expectation reserves ratios — Group vs. SEC guidelines

1996-2001: Other aggressive reserves bookings

As mentioned, the new 1998 guidelines resulted in a significant volume of new reserves bookings in mature
fields in most of the targe OUs. Most of the OUs reported these additions in 1998, some in 1999, One of the
OUs seen to be lagging behind was PDO. During a 1999 reserves audit it was noted that individual field proved
reserves were too low in comparison with expectation reserves as many of these were still based on pre-
development probabilistic estimates. Guidelines were left on how to build a proved reserves forecast portfolio
with which to make a proper assessment of reserves producible within the duration of the production licence in
2012. However, by end 2000 no progress had been made in this respect. Following a visit by the SIEP
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Reserves Coordinator, PDO were advised to amend their corporate proved reserves estimate, based on a
continuation of the then current plateau of 850 Mb/d until 2008, followed by a relatively steep decline thereafter.
This assumption of a continued plateau production was based on PDO’s Business Plan, which foresaw a
continuation of the 850 kb/d plateau at least until 2010. The implied lifetime proved reserves were some 75% of
lifetime expectation reserves, which was not unreasonable. The implied assumption was also that PDO’s
drilling and development sequence would be accelerated if field reserves were to materialise at proved and not
at expectation levels.

With hindsight, this advice has been unfortunate, not least because PDQ's production levels declined sharply in
the following years, implying that expectation forecasts were grossly optimistic. More fundamentally, the advice
induced PDO to relinquish the audit trail to individual field proved reserves estimates. The understanding was
that PDO would re-establish this link in 2001 by proper individual field proved forecasting, but this never
happened. This regrettable situation was perpetuated and in fact worsened in 2001 and 2002 when PDO chose
not to reduce proved reserves even when it was clear that stated proved reserves could not be produced before
end-of-licence with the lower production levels.

SPDC had been booking significant increases in proved reserves since 1996, with major leaps in 1998 and
1999 following the implementation of new guidelines with respect to mature fields. The sum of the 1998 and
1999 reserves additions (Group share) was some 1000 MMb! of cil+NGL, of which some 460 MMbl was
attributed to the new guidelines. The remainder was the result of field reviews, correction of negative reserves
etc. Areserves audit in 1999 did not find any significant areas of non-compliance with Group guidelines, which
at that time were not very strict on project definition and maturity (see below).

At end 1998, the proved reserves over annual production ratio (R/P) was 32 years. With 20.5 years stili to go to
the end of licence in 2019, this implied that the relatively steep production increase planned in those years
would indeed be required in order to produce all of the stated proved reserves before end-of-licence. in
subsequent years it became clear that, due to funding constraints, associated gas gathering delays (‘flares out
by 2008'1) and community disturbances it would be unlikely that the aspired production level increases would be
realised. At end 2002 the R/P ratio stood still at 32 years, while the number of years to end-of-licence had
shrunk to 16.5 years. This should have led SPDC to reduce their booked proved reserves accordingly, but it
was decided to impose only a ‘moratorium’ (i.e. a freeze) on liquids reserves instead.

In the course of 2002 SPDC discovered that Nigerian law does in fact provide a right for production licence
holders to have these licences extended upon expiry (subject to fulfilment of all licence obligations). SEC
stipulations require an established ‘track record’ of the granting of such extensions and this is available in the
Nigerian environment, These circumstances removed the potentially serious overstatement of proved reserves
on licence duration grounds. However, by that time SEC had published the requirement for project maturity and
commitment (see below) and this changed, but did not reduce the focus on SPDC reserves exposures. Many of
the reserves increases booked on the late 1990s by SPDC had been based on reservoir reviews and long term
development plans which were acceptable as a basis for proved reserves under previous Group guidelines but
which could not pass the test of actual project commitment.

Significant proved reserves additions were also booked in other areas during the late 1990s, Many of these
related to first-time bookings for new fields, some of them in frontier areas. Two important examples are the
large Gorgon gas field offshore the Australian Northwest shelf and the more recently discovered Ormen Lange
gas field in the Norwegian North Sea. The first field requires a major new opening in the Pacific Rim gas
market, which seemed imminent at the time of booking, but which has been delayed significantly following the
downturns in the Asian and worldwide economies in the late 1990s and in 2002. The Ormen Lange field faced
a major technical challenge in perceived sea bottom stability, which has taken significant work to be relegated
back to the ‘negligible risk’ category. FID on Ormen Lange will be taken shortly. Both proved reserves
bookings were in accordance with Group reserves guidelines at the time.

Other proved reserves bookings on new field developments were made in Brunei, Venezuela, Nigeria
{SNEPCO), New Zealand, the Netherlands and Norway (see Table 2). All of these were based on proper field
development plans formulated at the time, which made them in accordance with Group guidelines. However,
actual development was only foreseen in the longer term, either because of economic competition by other
developments or, as in the case of the Waddenzee volumes in the Netherlands, because of a government
moratorium on drilling.

Two undeveloped fields with apparently premature proved reserves were added to the portfolio in 2002 as part
of the Enterprise Oil acquisition. One was in ltaly (Tempa Rossa) where various licence and commercial
uncertainties made the associated proved reserves exposed. The other was offshore Ireland (Corrib) where
project development had already started but where an appeal had been lodged against the planning permission
for the onshore gas processing plant. Both of these reserves bookings had already been made by Enterprise.
Progress on the Tempa Rossa development has been disappointing during 2003 and the appeal against the
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planning permission in Ireland was sustained during 2003, making another application for planning permission
necessary.

With the exception of the ex-Enterprise assets, most of the reserves additions discussed above appear to have
been made in accordance with Group reserves guidelines prevailing at the time. They became oniy non-
compliant when the guidelines were tightened in 2002-2003. The exceptions were the proved reserves
moratoria in SPDC and PDO in 2001 and 2002, which, although not expressly forbidden by the guidelines, did
go beyond the ‘reasonable certainty’ required of them. Production constraint criteria for licence-constrained
operations were not introduced until 2002.

Reserves targets in Group score cards

Another consequence of the drive towards boosting proved reserves in the late 1990s was the introduction of
proved reserves addition targets in scorecards for variable pay, both for individuals and for groups. This led to
some aggressive attempts at booking of proved reserves at the immature end of the Group reserves spectrum.
The prevailing mood at the time is best reflected by the often-posed question: “Tell me where it says in your
guidelines that | can’t do this”. The consequent discussions about the appropriateness of such bookings led to
immense pressure on e.g. reserves coordination staff in SIEP and on anyone suggesting a more moderate
approach.

The SEC have not issued guidance on the appropriateness of individuals’ pay being influenced by the amount
of proved reserves booked by them. The SPE have issued such guidance and they clearly condemn such
influence as unacceptable (Ref. 12). Concern was expressed about the proved reserves addition targets in a
succession of Group Reserves Auditor reports identifying these as potential integrity threats to the Group’s
proved reserves filings (Ref. 11, 2000-2002), but the targets are still in effect.

The proponents of proved reserves addition targets will maintain that the controls in place (e.g. guidelines,
reserves audits, end-year submission reviews and now end-year challenge sessions) should prevent
inappropriate reserves being booked. However, these controls can only be effective if control resource levels
are adequate. This has not been the case. Examples are the wholly inappropriate moratoria on proved
reserves introduced by PDO and SPDC in 2001, which could have been detected by a higher frequency in
reserves audits (see below). The more fundamental objection against the setting of reserves addition targets,
i.e. that it affects the objectivity of the reserves estimator, stands unchallenged.

SEC definitions and Group Reserves Guidelines

Until 2001, there were only a few relatively small differences between the 1978 SEC reserves definitions and
the Group proved reserves guidelines (see Table 2). The most significant difference in this period was the oil
price assumption for PSCs and similar contracts, which the SEC required to be at end-year price levels and
which Group guidelines set at mid-PSV levels. Because the latter were set conservatively, this implied an
overstatement of Group PSC proved reserves, which has been maintained until 2003.

It is important to note that the SEC rules of 1978 made no reference to the (un)certainty that undeveloped
reserves would actually become developed. The only general reference was to ‘reasonable certainty’ (see
Table 1). The Group guidelines were, if anything, more specific about the issue. Since 1993 there was a
requirement in the Group guidelines that undeveloped reserves should be based on identified projects, with
associated well targets, costs and economics. However, these projects could be notional or simply based on
analogies with similar fields or reservoirs.

During the period pre-2001, most US based companies seem to have settled on a practice whereby proved
reserves would generally only be booked when projects were close to being committed. The explanation for this
could be that, once evaluated and quantified (making reserves bookable), a property would be developed
quickly because there were very few physical or bureaucratic hindrances standing in the way. Development
costs also tended to be low initially and risks were small. SOC (later SEPCo) adopted this self-imposed practice
(of waiting for full FDP or even FID) in 1986, following some embarrassment from a series of negative reserves
revisions.

In 2001, following pre-announcement during the preceding year, the SEC published ‘guidance’ on their website,
giving clarification about how they wished to see the original 1978 reserves definitions interpreted by the
industry (Ref. 9). The most significant new item in the 2001 guidance was that the SEC wished to see a
'‘commitment’ to those projects for which proved undeveloped reserves had been booked. This ‘commitment’
requirement was largely in line with reserves booking practice in the US. It was also seen as sensible and
desirable, providing a clear criterion against which to assess the appropriateness of booking proved reserves.
However, it presented an immediate threat to the SEC compliance of an (at that time unknown) volume of
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Group proved reserves, because these had been booked under Group guidelines that were less sfrict, allowing
e.g. notional projects as a basis.

in reaction to the new SEC guidance, the Group guidelines were changed gradually to the point where, at end
2003, they required either FID, a VARS or a full FDP for large, medium and small projects respectively before
proved reserves could be booked (Ref. 6, 2003). These changes were introduced partly at the recommendation
of end-year reserves auditor reports and also to prevent premature reserves bookings for new projects.

The 2001 SEC guidance was followed by an exchange of letters between the Group and the SEC during 2002
and 2003, in which the SEC expressed an even stricter interpretation regarding the LKH issue.

The remaining areas of divergence between the recent SEC guidance and the 2003 Group guidelines are thus
the strict definition of the ‘proved area’ (producibility, LKH and continuity of production) and the price
assumptions for PSCs (see Table 1). A stricter requirement for adherence to the ‘proved area’ concept had
already been introduced in the Group guidelines in 2001. The divergence on the need for an improved recovery
pilot is not material in the Group's portfolio, with only some exposure in Sakhalin, which will be addressed per
end 2003, The FDP/VAR3/FID criterion may not be completely congruent with the SEC ‘commitment’
requirement, but it can be argued that, if there is a track record of the company to carry out its planned (FDP'd
or VAR3'd) projects this can be seen as sufficient commitment.

In summary, the most significant change in the SEC definitions and guidance in 2001 was the introduction of the
need for project commitment before proved reserves could be booked. This resulted in an immediate threat of
non-compliance to a large (but unknown) volumes of the Group's proved reserves. Group guidelines have
largely been brought in agreement with SEC guidance in 2002. Remaining, lesser discrepancies, will be
removed in 2004,

Reasons for non-compliance

The new 2003 Group guidelines were applied in two proved reserves audits late in 2003, one in SPDC and one
in PDO. Both companies had been challenged in the end-2002 reserves audit report regarding their continued
moratorium on proved reserves when it was clear that stagnant production (in SPDC) or indeed production
declines (in PDQO) made their booked proved reserves questionable. Both companies had started extensive
internal reviews to investigate the status of reservoir knowledge and the maturity of their project portfolios
forming the basis for undeveloped reserves. When the potential magnitude of exposure in both companies
became clear, a thorough scan was made through the Group-wide Business Plan portfolio to identify other
areas with volumes that were based on longer term projects for which no VAR3 / FID had been taken yet. This
resulted in the list of Table 2.

From this list it can be seen that the requirement of project commitment formed by far the largest reason for
compliance failure in the list of exposed proved volumes.

The conclusion is therefore that it was the 2001 insistence on project commitment by the SEC that caused the
compliance failure of the large majority of the reserves to be de-booked per end 2003. As demonstrated by
Table 1, these reserves were in compliance with both Group and SEC guidelines before 2001, because the
guidelines were either not very strict or non-existent on this issue.

Group Reserves Audits

Group reserves guidelines were the only technical control document distributed throughout the Group on the
issue of estimating and booking proved reserves. Hence, these were also the only reference against which
proved reserves audits in the OUs and at end-year in SIEP could be (and should have been) carried out.

The historically set frequency of QU reserves audits had been once every four years, or more frequently if
indicated by e.g. unsatisfactory audit results. The experience, particularly in the last few years, has been that
this frequency has been too low. Repeat audits in various OUs have shown that an OU's reserves reporting
procedures can deteriorate quite quickly upon critical staff re-assignments or re-organisations. A more intensive
programme of OU audits (at least once every two years) has now been agreed as desirable and this is being
implemented. Such a higher frequency could have detected the inappropriateness of e.g. the SPDC and PDO
proved reserves moratoria in a much earlier stage.

As the potential conflicts between SEC definitions and guidance and Group reserves guidelines became clearer,
these were generally flagged in audit reports. Group reserves guidelines were then gradually adapted to ensure
closer alignment with SEC requirements where possible and when deemed appropriate.

Other follow-up from the reserves audits included the setting up by SIEP of an ‘Exposure Register’ of volumes
that were potentially non-compliant with either Group or SEC requirements. The total volume in this register
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was deemed to be less than material in relation to the total Group portfolio and any associated de-bookings
were held pending until more data, positive or negative, would become available.

Conclusions

In summary, it is the writer's opinion that the following factors have played a role in the build-up towards project
Rockford:

+ The inappropriate notion that Group reserves guidelines were in full compliance with SEC definitions,
perpetuated in the series of Group reserves guidelines since 1980

+ The lack of awareness of the significance of SEC reporting requirements among the Group’s petroleum
engineering community,

« The significant drive for proved reserves additions in mature fields in the late 1990s, without paying heed to
the requirements for constraining proved reserves in immature fields,

« The introduction of proved reserves addition targets in individuals' scorecards, which removed much of the
objectivity required in proved reserves evaluations, and which prevented reserves de-bookings when these
would have been appropriate,

¢ The historical lack of perception within the Group of the need for some form of project commitment before
proved reserves should be booked, which left the Group vulnerable to new SEC guidance in 2001,
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