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1.  INTRODUCTION

Petroleum resources represefit a sighificant part of the company’s,,up%u'cam assets and are

the foundation of most of its current and future upstream activities. Reserves replacement
is the basis for a sustainable EP Business. The current status and changes in petrolenm
resources, and specifically the commercially recoverable portion (reserves), are a sxgmﬁcant
concem to Group Management. The future of the Group depends on our effectiveness in
maturing resources 10 the point where maximum economic value is realised. To aid in

. understanding, planning, and decision making about these petroleum resources, resource

volumes are classified according to the maturity or status of their associated development
activities.

" Shell Group wide petroleum resource volumes are reported annually to ExCom and are

-

essential information for the strategic planning process of the EP business. The current
status and ‘changes to the proved and proved developed reserves are also published in the

Group’s Annual Report and 20-F submitted to the Secunties and Exchange Commission

(SEC). Reserves also form 2 key component of evaluation of company performance by
financial analysts. Therefore the importance of these figures cannot be overemphasised.
Reliability, uniformity, consistency, transparency and auditability are essential elements in
the collation of petroleum resource reports by Operating Units (OUs) and New Venture
Operations (NVOs). .

Key issues are proved reserves replacement and the realisation of maximum value from the
total hydrocarbon resource portfolio, by pursuing maturation of resource volumes to
developed reserves and ultimately sales. Proved developed reserves have, thxough
deprecxauon a direct impact on the ﬁnancml bottom line and therefore require special
attention. -

These guidelines serve as a rcference for OUs and NVOs in the reserves submission and
reporting process and as the standard against which audits will be conducted. The
information on the format requirements of internal and external submission is included in
the second part of these gmdchnes (SIEP 2001-1101, Ref. 5d). Submission requirements
will be communicated annually in 3 letter from EP Planmng

The present 2001 version contains a significant number of changes compared 10 the 2000
edition. These changes address an improvemem of the report’s readibility, the addition of a
chapter on methods of quantifying uncertainty and an expanded text describing the new
reserves guidelines introduced in 1998. The changes should be seen as editorial only. No
change in the volume of reported reserves is' intended. or expected. Where text has been
changed or added, this is indicated by a line in the margin, .
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A petroleum resource is any accumulation of hydrocarbons that is known or anticipated to
exist in a sub-surface rock formation, located 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 accordin

proper account of Group share.

g to the granted licence boundaxes, to take

Resource volumes are reported as the quantities of sales product for crude oil, natural gas
and natural gas iquids. The corresponding quantities of field recovery should be
maintained by the QU (See Appendix 6). The reporting of petroleum resource volumes
should further indicate the petroleum type, the feporting units and conditions, and the

Group share.

22 Reserves and SFR

The classification scheme shown in Fj
between a field’s resource volumes and the EP business model,
resources that aze the focus of the vatious stages in the develop

Resource volumes 2re tied to the-
reported by field. The term reserves is used for res
that is technically and commercially mature. Re
¢nitena are called Scope for Recovery (SFR).
that is reasonably certain to be produced and which will be reported extemnally. These
distinctions will be discussed in Chapters 3, 5 and 6.

project or activity that develops them and are generally

Cumulative Production

Sum of successive Annual
Production volumes

Reserves:

Developed Reserves (Proved and
Expectation) '
Undeveloped Reserves (Proved and
Expectation) :

Discovered Scope fbr
Recovery (SFR):

Commercial SFR by Proved
Techniques

Commercial SFR by Unproved
Techniques
Non-Commercial SFR

Undiscovered Scope for
1 Recovery

Undiscovered Commercial SFR

Discovered Initial In Place

Figure 1: Group Resource Cartegories

ource volumes associated with a project
source volumes that do not meet these
Proved reserves are the portion of reserves

gure. 1 1s intended to provide a consistent link -
identifying separately those
ment hfe cycle.

These categores are further explained in this Chapter and their definitions are summansed

in Appendix 1.

—
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The cascade model (Figure 2) illustrates the migration of volulnes between résource
* categories during the development Life cycle.

Lootons T
phoduce >

Discovered| plq . . ’ K4

A

h 4 h 4 h
| ACQUIRE AND DIVEST

Figure 2: Cascade Model ' _ «

A graphical example of the migration of resource volumes between 'cat-egon'es'; during a
field’s life cycle is shown in Appendix 2. )

2.3 Technical and Commercial Maturity

Resource volumes are realised as production through development projects and/or
activities (see below). The classification scheme uses a project’s technical and .

' commercial maturity as the primary criterion 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 and
commercially mature. If this.is not the case, the resource volumes should be classified as
SFR. SFR needs a data gathering or other activity (e.g. exploration appraisal,-field tual, gas

market development, etc) to achieve technical maturity and commercial viability. Secondary
technical and commercial distinctions (between proved dnd unproved techniques SFR and
bctwecn commercial and non- -commercia), SFR) further identfy resource volumes at
vatious stages in the life cycle.

2.3.1 Project Basis

A project is any proposed or nononal modification of the wells, the product:on facilities -
and/or the production policy, aimed at: chang-mg the company's sales product forecast. Jt -
can also be a-modification of the company's share in a venture (purchase/ sales-in-place,
unitisation, or new texms). The generic term 'project’ is also uséd to descnbe a group of
(sometimes alternative) projects, each with a certain chance of realisation, depending on -
the results of further data gathering, In that case, the prO)cct NPV 1s teplaced by the
Expected Monetary Value (or EMV, see Appendix 6).

2.3.2 Technically Mature ‘ ,

For a project to be technically mature, information on the resource volume, including its
level of uncertainty, 1s such that a viable project can be defined with an auditable project
development plan, based on resource and development scenario descrptions, with

" FOIA Confidential
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dnlling/engineering cost estimates, a production forecast and econpmics. For small
projects (e.g. infill drilling in an existing field, or 2 small satellite development) the plan may
be notional or it may be an analogy of other projects based on similar resources. Large or
frontier projects, whilst not needing a complete and optimised development plan, must
have demonstrated technical and commercial maturity. Successful completion of a Value
Assurance Review (VAR) with sufficient definition would support such maturity and
robustness. This should preferably be a VAR3 (Concept Selection) review. 1n al) cases, -
there should be a reasonable expectation that a firm optimal development plan can be

matured with time.

2.3.3 Commerdally Mature _

A commercially mature project is commercially viable over a sufficiently large portion of
the range of possible scenarios that reflect the remaining resource uncertainties as well as
the remaining commercial uncertainties, including the availability of markets (see below).
The definition of what constitutes ‘a sufficiently large portion’ may vary from case to case
but it does require the project NPV for the proved reserves scenario to be positive for
appropnate commercial critera. I is also likely to include an assessment of the capital
exposure 1 case of project failure due to adverse resource realisations. The selected range
of scenarios should be documented and auditable. '

2.3.4 Market availability

An essential requirement for commercial maturity is also that a matket must be available or
reasonably expected to be available for the hydrocarbon products. For oil and NGL this .
means at least the (expectéd) availability of a pipeline to a shipping terminal or other outlet
(e.g. a refinery). For gas this means an expectation that access to 2 gas market will be
available, i.e. the gas must be:

1) contracted to sales; or

2) 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) whilst not firmly planned, have been earmarked for futore development and hence may
reasonably be anticipated to be sold based upon expectation of availability of markets
and project financing.

For major gas projects-cﬁdca!ly depending on new gas market capture, reserves booking

should in principle be deferred unul agreements have been signed, generally at or around

project sanctiont (FID). |

The condition of marketability to gas reserves also applies to the NGL products of 2 non-

associated gas project. If the gas market is not matured (or likely to be matured) and the
go-ahead of the project is still uncertain, neither the gas reserves nor the NGL reserves can

be booked.

2.3.5 Commercally Viable

A scenario is commercially viable if the NPV is expected to be positive under the
applicable (or expected) terms and conditions for the acreage and for the current advised
Group reference criteria for commerciality,

FOIA Confidential
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2.3.6 Economncally Viable

A project is economically viable if the expected NPV under theapplicable terms and
conditions for the acreage exceeds the separately advised Group project screening criteria
or if the project has already been approved by shareholdess. Projects generally have to
demonstrate economic viability in order to obtain investment apptoval (See Ref. 13); -

2.3.7 Important considerations

Full economic viability or formal project approval is not always required for a project to be
consideted commercially mature and hence for resetrves to be booked. Commercially viable
reserves may be booked before project approval is sought, but there must be identified
activities t0 improve project economics, the expectation that economic viability will be
achieved and a plan to seek approval at some time in the future. The project should also be
included in the annual Business Plan. If that intention is not (yet) there (because the
project is technically or commercially too immature), the project recoverables must either
be booked as SFR or the project / field must be a candidate for divestment. Conversely, if
a project is approved and it will go ahead, regardiess of (re-evaluated) technical /
commercial maturity, the reserves should be booked. An example of thxs may be a pilot ~

waterflood.

To minimise fluctuations over time, OUs and NVOs should exert cauti()n in transferring

. volumes between the reserves and SFR 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 when undeveloped reserves are retained. To
retain developed reserves, their production should have a posmve cash gencrauon after
subtraction of operating costs, tax and royalties.

Existing volumes that have been classified as reserves, but which are no ]onger
commercially mature, may be retained as reserves only in cases when there is an overriding
strategic 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.

It is also important to realise that, if project recoverables for a resource are booked as
reserves, these must contain both Expectation and Proved volumes, 1.e. project volumes
should be included in both the Intemal and External Reporting submissions. It is not
realistic to carry only Expectation and no Proved volumes since that implies that the
project is immature and hence that the volumes must be booked as SFR.

~ Before first time booking of significant reserves in a new area (following exploration
. discovery, successful acqmsmon new gas market capture, reaching project FID, agreeing
new contractual terms etc.) it is recommended to review the project with the Centre (EPB-
P) to ensure that volumes are supponable and that they would meet cxterna] audit

requirements.

2.4 Developed, Undeveloped and Total Reserves

'Reserves are subdivided in developed and undeveloped reserves. The sum of both js
referred to as ‘total’ reserves.

2.4.1 Developed Reserves

Developed reserves must be producible through currently existing comp]cuons with
installed facilities, using existing operating methods. Facilities requining minor outstanding
activities in ongoing projects can be considered as existing if the outstanding capital
investment is minor (<10%) compared to the total project cost and if budget approval has

™
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been obtained. Volumes behind pipe can only be considered developed if the afiditiona]
activity (e.g. ‘Jower’ zone abandonment, perforating, stimulating) does not require a full
well entry/re-completion and if the cost of this activity (normally opex).does not exceed

10% of the cost of 2 new well.

Gas volumes in fields where compression is planned or anticipated in future, should only
be classed as developed reserves to the exient that they can be produced through the

currently exasting facilines.

Developed reserves should in principle be estimated through extrapolation of existing well
performance trends. This may be done either through plotting (e.g. rate vs. cumulative
production, log oil rate vs. time) or through history matched simulation modelling. 1f no
significant history is available to match, the developed reserves will be based on pre-
development (simulation) model projections, updated for observed well geological and
petrophysical data and well rates. The resulting forecast should represent the production
that will be contnbuted by the existing wells through the currently installed facilities,
assuming no future development activity (NFA forecast).

2.4.2 Undeveloped Reserves

Undeveloped reserves require capital investment through future projects (new wells and/or
production facilities) in order to be produced. These projects must be technically and
commercially mature (Section 2.3). In order to assess commercial viability of these
teserves, the wells and activities must be clearly identified, together with their costs.

Gas volumes that require installation of planned or anticipated future compression should
be classed as undeveloped until such compression has been installed.

New development projects, which add developed 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 should be included in reserves when commercially viable.

Future wells or facilities may accelerate reserves that would otherwise be produced by
existing investments. The portion of reserves expected to be accelerated by the new
investments should be classified as developed with the existing investments. If future
investment accelerates production such that additional reserves are recovered within time
limits (¢.g. sales contract perods, field life), the additional reserves should be classified as
undeveloped until this investment has been made.

2.4.3 Total Reserves

Total reserves are the sum of Develop and Undeveloped reserves. As indicated in the
preceding sections, developed and undeveloped reserves should be estimated separately.

In particular undeveloped reserves should be based on an identified or identifiable project
or projects. Historically, total reserves have sometimes been calculated through
multiplication of the STOIIP/GIIP volumes by an assumed or estimated recovery factor,
without specific reference to a project. Undeveloped reserves were then calculated as the
difference between these total reserves and the separately estimated developed reserves.
This practice is in conflict with the concept of project based reserves estimation and should

be discontinued.

2.5 Scope for Recovery

Scope for Recovery is the recovery estimate of any notional project, which cannot yet be
shown with sufficient confidence to be technically or commercially mature. However, there

FdlA Conﬂdéritial
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must be an expectation that this project could mature based on reasonable assumptions
about the success of additional data gathering, 2 maturing technology from current
research, relaxation in the matket constraints and/or the terms anﬁyondiﬁons for
implementing such a project. ) - )

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

In the case of immature projects, the associated scope for recovery may be reported as 2
‘single estimate for the undiscounted average recoveries in the case of success (mean
success volume, MSV) together with a probability of success (POS). For aggregation
- purposes the risked expectation volumes are used (POS*MSV).

2.5.1 Commerdal SFR by Proved Techniques

SFR by proved techniques is the volume estimated to be recoverable from discovered
resources, by a project utilising a recovery process or techruque which has been
demonstrated to be technically feasible in the area ot in the field. Implerncntabon 15
expected to be commercially viable, but a wide range of technical uncertainties in the
recovery volumes precludes the formulation of a terhmcal]y mature project proposal

2.5.2 Commerdal SFR by Unproved Tec.bmqku

SFR by unproved techniques is the volume believed to be recoverable from dxscovcred
resources by a project utlising any recovery technique or process that has been’ proven
elsewhere, but.that has not yet been demonstrated to be technically feasible in the ares or
in the field, and which requires future laboratory tests and field trials (pilot) in order to
establish this feasibility. Once technically feasible, the process should be cxpccted to bc
commercially viable.

Furure data gathering may disprove the technique in the field, and with it the possibility of
development, and these SFR volumes must therefore be discounted for the nsk that the
considered technique will not prove to be technically feasible.

2.5.3 Undiscovered Commeraal SFR

‘Undiscovered SFR is the volume believed to be recoverable from as yet undrilled potential
accumulations by any process that has been demonstrated to be technically feasible
elsewhere, under similar conditions. Developmcm of the accumulation should be expected

to be commercially viable.

These SFR volumes must be discounted for the rsk that petroleum is not present or is not
commercial to develop (Probability of Success, see Appendix 6). ‘

Future data gathering may result in a total write-off of these resources. Following d.nllmg
results, the resource volumes are revised and, in the case of a discovery, the economics re-
assessed, whereupon the resource is either d.xscardcd or reclassified.

’

2.5.4 Non-Commerdal SFR

SFR in discovered resources is considered non-commercial for development projects
which, even if technically successful, would n6t be commercially viable. To avoid

unrealistic situations the reporting of Non-Commercial SFR is restncted to projects with 2
Unit Technical Cost below an annually advised ceiling. :
Non-commercial SFR is reported in order to retain an indication of the discovered
resources that could become commercial with- 2 change of circumstances (e.g. an increase
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in oil price, a change in tax regime, development of a gas market, flared/vented/te-injected

gas volumes if recoverable and significant enough to be marketed).
v

. 26  Diagrammatic summary

A diagrammatic summary of the distinction between reserves and SFR is given 1n fgure 3.
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3. QUANTIFICATION OF UNCERTAINTY

[
3.1  Quantification methods

-Subsurface resource volume estimates ate inherently subject to uncertainty, because they

are based on data (from seismic and dalling) and interpretations that contain sometimes
significant margins of error. These uncertainties in resource volume estimates can be
assessed and represented using a variety of methods. The thtee most important are:

- The Probabilistic method (P85, Mean, P15)
- The Multi-scenano method (Low, Middle, High)
- The Deterministic method (Proved, Probible, Possible)

3.1.1 The probabilistic method

The probabilistic method has been in use by the Shell Group for more than 30 yeas.
Whilst the Group was initially the only one in the industry applying this method, the
method has, over the years, gradually gained wider acceptance, e.g. by the SPE (Ref. 7).

The method consists of assigning probability density functions (PIDFs) to each of the
constituent parameters that define a subsurface volume estimate (i.e. gross bulk volume,
porasity, hydrocarbon fill and saturation, hydrocarbon volume factos, recovery factor).
These PDFs are then combined (multiplied) either mathematically (‘moment’ method, see

" Ref. 12 - App. 7) or, more commonly, through Monte Carlo simulation. The latter method

uses a random number generator which generates random sélections from each of the
parameter ranges, which are then combined into successive volume estimates, often
numbering 1000 or more. Software tools using Monte Carlo simulation are e.g. @RISK
Cuystal Ball and FASTRACK.

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

The probabilistic method is a good method for assessing the uncertainties of Exploration
prospects and sparsely appraised discoveres. For fields that are approaching the
development stage it is far infenor to the multi-scenatio method and hence not
recommended. The main reason for this is that the recovery factor is rately an
independently assessable parameter, but a direct consequence of the combination of static
model realisation and development scenario chosen (see below). This can on]y be
represented properly through multiple scenanio realisations.

3.1.2 The mulsi-scenario method

_This method is applied when the field has been modelled through a full set of static

(geological) and dynamic (reservour simulation) models. The static model is generally ran
for a range of possible subsurface realisations, yielding a range of hydrocarbon-in-place
volumes. After assigning a probability to each of these realisations, the range of in-place
volumes can be represented as 2 CPF (see above) from which 85%, mean and 15%
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confidence levels can be derived. Representative scenario cases clése to these P85, mean
and P15 values are then selected and defined as the Low, Middle and High cases
respectively. ‘ ¢

A representative selection of alternative geological model realisations is converted
(‘upscaled’) into a discrete set of reservoir simulation models, which are then run each for a'
range of altemative development scenartios (e.g. different well numbers or positions). The
alternative development scenarios are not necessarily identical for each geological
realisation. The resulting set of model-scenano combinations (usually some 10-20 in
number) can again be combined into a CPF, with identifiable P85, mean and P15 values,
from which representative Low, Middle and High cases can be selected.

.| An important characteristic of the multi-scenario method is that it is project- or activity-
based, i.e. the recoverable volumes are linked to a specific development plan or plans, with
identified (or identifiable) costs, production forecasts and economics, The multiple
scenario method is obviously more complex than the probabilistic method, but, with the
present range of tools available (notably the GEOCAP — MoReS suite of linkable models)
it is seen 2s a necessary requirement for any field development. It is therefore
recommended that in principle all fields with booked reserves (proved and expectation)

should use this method.

3.1.3 The deterministic method .

The deterministic method has been the method most frequently used by the industry
outside Shell. It detives'from the original definitions of ‘Proved Reserves’ as issued by the
American Financial Accounting Standards Board (FASB) and by the US Securities and
Exchange Commission (SEC) (Refs. 8, 9, 10). These definitions describe the mandatory
conditions for reserves that are reported annually through Company reports and public
submissions to the SEC. Subsequent definitions for Probable and Possible reserves have
been issued by the SPE in co-operation with the WPC Ref. 7).

Proved reserves are defined as “...the estimated quantities of hydrocarbons which
geological and engineering data demonstrate with reasonable certainty to be
recoverable...”. ‘Reasonable certainty’ is implied to mean that futute treserves revisions are
‘much more likely” to be positive than negative. Pivotal in the definition of Proved
Reserves is the notion of a ‘proved area’ of reservoir rock, outside of which no Proved
Reserves can be declared. This proved area is constrained by:

- Economic producibility demonstrated by 2 production test (not a wireline testl),

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

- Oil volumes above OUT levels only if gas 1s seen updip and 2 GOC can be interpreted,

- . No volumes below ‘lowest known hydrocarbons’ (LKH), as seen by diilling,

- Latenally confined to one Tegal location’ (US regulatory minimum well spacing) away
from well control, :

- Certainty (not just ‘reasonable certainty’l) of continuity of production over the area
(must be demonstrated by pressure interference data if beyond one ‘legal location),

- Improved recovery volumes only with a successful pilot in that specific rock volurne,

- The conservative restrictions regarding LKH 2and lateral well control may be lifted
““...upon obtaning sufficient performance history to reasonably conclude that more
reserves can be recovered...” :

The significant information on reservoir structure and hydrocarbon fill available from
modern seismic techniques (DHIs, flat spots etc) is acknowledged by the SEC (Refs. 8, 9),
but they maintain insistence on the constraints as stated above. :
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" standard for estimating Expectation reserves (fot internal reporting) and Proved reserves .

~ With the increasing maturity of many of the Group’s fields it was found that the externally

" internally and externally reported reserves.
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The practice in the industry outside Shell has been that Proved reserves estitnates are
generally ‘best estimates’, with the proved area constraint being the only conservative
element that is strctly adheréd t6. ‘The important consequence of this has been that
Proved reserves as calculated by the deterministic method tended to be Jower than
probabilistic P85 (or multi-scenario Low) estimates for new discoveries and undeveloped-
fields. Similarly, they were generally higher for mature, fully appraised fields.

The SPE (Ref. 7) tecommend that, if Proved reserves are determined probabilistically, a
P90 value be selected.*They generally align with the SEC guidance, except that they allow
areas beyond the regulatory well spacing to be included if ... data from wells indicate with
reasonable certainty (P90Y) that the objectiwc formaton 3s laterally continuous and contains
commercially recoverable hydrocarbons. ..

The SPE/WPC definitions of Probable and Possible reserves (together called Unpmved

reserves) can be summansed as follows:

Probable reserves:
- ‘More likely than not to be tecovcrablc P50 if based on probéblhstlts "

- Probably productive from logs/cores, R
- Likely volumes outside the ‘proved area’, £.g. updip behind intt_:t‘fsxcted:faults,
- Volumes probably recoverable through unproved techniques (no successhul pilot yet)

Possible reserves:
- ‘Less likely than Probable’, P1O if based on probabilistics,
- Hydrocarbon bearing from logs/cores, but possibly not productive
- Possible volumes outside the proved area, e.g. downdip béhind interpreted faults,
- Volumes recoverable through unproved techniques, with success in ‘reasonable doubr’.

Industry pxacnce tends to be that Probable reserves contain not only volumes associated
with areas in the field outside the volumetric confines of the ‘proved area’, but also
volumes associated with projects that have not been fully matured or appxovcd yet.

The sum of Proved and Probable reserves is sometimes regarded as equivalent to the Mean
or Middle estimates from probabilistic or multi-scenario methods. Similarly, the sum of
Proved, Probable and Possible has been equated to P10 or High reserves. However, the
definition for Possible reserves cleatly indicates that many of these volumes (and even
some Probable reserves volumes) should be classified as SFR in the Shell system.

3.2 Shell Group practice
Shell Group practice has long been based on the probabilistic method as the Group

(for external reporting). Expectaton reserves were defined as equal to the mean expected
volume and Proved reserves were set equal to the P85 estimate. As a result, the notions of
Proved and P85 estimates have long been considered identical to many Group petroleumn

engineers.

reported Proved reserves were generally more conservative than those reported by the
industry. This was confirmed by a Group task force set up in 1998 to compare Group
guidelines with industry practice. The recommendation of the task force was to improve
the practice of estimating externally reported Proved and Proved developed reserves,
pa.rt:iculaxly for mature fields, in order 1o 'make Group estimates more in line with industry
practlce

This has led to new Group gmdelmes setting the framework for annual submissions of
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The ‘proved area’ is interpreted to be the area/volume that is defined by:

- Demonstrated producibility through a production test, or log/core gata in a tested area,
- Delineated by GOC, OWC, GWC as seen/interpreted from pressures ip the reservoir,
In the absence of ‘legal’ well spacings, laterally defined by well control and surrounding
areas with continuous and good quality seismic amplitudes, but not beyond potentially
sealing barriets or faults. Evidence from well drainage limit tests may be used.

- Extended by production performance data, if conclusive,

- Improved recovery volumes supported by a pilot or 2 conclusive test (section 6.1.4)

The concept of this interptetation is that the drilling and completion of developmént wells
will generally expand the ‘proved area’ such that its volumetric extent will cover much, if
not all of the field. Even if still incomplete at first (i.e. after the first phase of development
drilling), this coverage will increase to full coverage with growing field maturty and
petformance. In line with industry practice, Proved reserves should be based on ‘best’ or
Expectation estimates of ‘proved area’ volumettics. '

Apart from the volumetric uncertainty, there is the uncertainty regarding reservoir
performance (determined by sand development, reservoir continuity, injectant sweep
efficiency, aquifer activity, etc). The latter uncertainty will only be reduced after a
sufficiently long period of reservoir production petfosmance. Hence, 2 cautious,
‘reasonably certain’ approach should be followed for performance predictions in new
fields, whilst for mature fields an estimate much closer to, or equal to the Expectation
estimate can be taken, in line with industry practice. An example would be an initial
assumption of oil recovery based on depletion only if aquifer influx is not yet certain,

The resulting description of scenario assumptions to be used for estimating Proved and
Expectation reserves is given in Fig. 4 and Appendix 4. If reserves (particularly Proved
reserves) are still based on probabilistic estimates, these should in panciple be consistent
with these scenano assumptions. ' .

Expectation Al fields . | Mean probabilistic or Middle case scenario estimate
Developed and . |- (Proved+FProbable if appropriate and if no Mean or Middie
Undeveloped available)

(internal reponting):

Proved Developed | New, recently ‘Reasonably certain’ scenario (best estimate) of future
reserves developed performance, based on Expectation post-drilt ‘proved area’
(external reporting): | fields: ' ‘volumetrics.

Mature fields; | Mean or Middie periormance projection, based on Expectation
fully post-drill + perlormance based ‘proved area' volumetrics.
The Proved estimate should in principle be equal to the
Expectation estimate,

Proved Undeveloped ‘Reasonably certain’ scenario (best estimate) of fulure
Undeveloped fields performance, consistent with pre-drill ‘proved area’ volumetrics
reserves
(external reporting): New, recently | ‘Reasonaly certain' scenario (best estimate) of future
developed . | performance, based on Expeciation post-drill ‘proved area’
fields; volumetrics
Mature fields: improved pedormance estimate, based on observed field

performance and Expectation jully post-drifl + performance
based 'proved area’ volumetrics.

The Proved eslimate should be close 1o or equal o the
Expectation estimate. Lower Proved / Expectation ratios are
possible it future activities are significantly ditierent from existing
development,

Figure 4: Group recommended pracisee for estimating Reserver
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_ 3.3.1 Uncertainty Reduction with Pedbrr)mn:e

3.3 Further considerations

"

The uncertainty range of ultimate recovery generally decreases as a field is developed and
produced. However, the uncertainty range as a percentage of remaining reserves may not
always decrease with time. As a field matures, initial in-place volumes and recovery
should shift from a volumetric 10 a performance-based estimate, mcorpormmg the.
additional production data to reduce the uncertainty range. Once the reservoit
performance has been established with reasonable certainty, a faidly small difference
between low, expectation and high estimates would be expected. Definition of the low and
high estirnates may no longer be of value in mature fields with relatively little uncertainty
and use of a smglc expectation estimate should be consxdered in this situation (subject to
‘proved area’ conditions).

-Figure § illustrates the narrowing of the uncertainty with field appraisal and development.
- This is a near 1deal example where the expectation remains constant for most of the life

" cycle. This example 1s also used in Appendix 2 fo show the migration of resources berween

00

g uﬂ

100

internal and external reporting categories during the field life cycle.

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

e Righ Estimate

.- -
.....
LN,

-
....
....
-

Cumulative.-
Production |

"Proved Reserves volumes are added together at various levels (resetvoirs, fields, areas etc)

>
PFiospeet .- Oiscavered Apprailssd &  Phane 1 Drillad  Phase ! DHtey Fhou 3 Drided Perlnrm-nn Abandoned
Funded Updair

Figure 5: . Uncertainty Reduction during the Field .Lx_fe Cycle

332 Atlidt'fllo'ﬂ of Proved Reserves V olumes

dudng the resource assessment and réporting process. When Proved reserves are based on
P85 or Low estimates, such addition ¢ould eithét be arithmetically or probabilistically.
Arthmetical addition usually overstates the uncertainty range for the sum of partial]y
independent volumes (1.e. the restlting sum of P85/Low values is too low), but is
appropuate for dependent volumes. Probabilistic addition coitld be considered for partially’
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independent volumes when the difference with arithmetic additon is significant.*An
important requirement is, however, that addition of Proved reserves at or above the
level used for financial depreciation calculations must be arithmedtical for
consistency with financial accounting (see Section 6.1). Below this level, i.e. normally
below the field level, an appropriate selection of the addition method must be made, such
that account is taken of dependency between the volumés to truly reflect the aggregated

| P85/Low/Proved recoverable volume.

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

properly.

2) Field A is comprised of separate layers and the properties of these layers are
independent of each other. In other words, a low result in one layer would not increase
or decrease the chance of 2 low result in the other layers. Low, expectation and high
estimates are calculated for each layer separately. Probabilistic addition should be used
to account for the reduced uncertainty of adding together independent volumes.
Arithmetical addition of these estimates would understate the low estimate and
overstate the high estimate of the total field.

b) A project develops three independent fields as sub-sea satellites connected to one
platform. In this case, the investment in surface facilities may be totalled for
.depreciation’ and consequently the reserves estimates should relate to the combined
fields. Probabilistic addition should be used to calculate the total reserves associated

with the platform.

Careful consideration should be given to Commercial SFR by proved techniques where
eventual development is only incremental to an existing or planned development. These
volumes may have a probability of success (POS) less than one, but with probabilistic
addition will contabute at all levels - low, expectation and high - of reserves estimates.
Examples of where this would apply are:

1) A fault block that is not yet tested and may be reasonably interpreted as an extension of
the delineated atea of the field. The project itself is technically and commercially
mature. The untested block would be devtloped through existing field facilities without
significant additional investment other than additional wells, which is recognised in the
project scope. The uncertainty is geological and volumes are classed as reserves.

2) A phased development where there is uncertainty in the scope (e.g. number of wells) of
a project due to 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 denving reserves. A scenario tree can be developed to
represent the range of outcomes, both in recovered volumes and optmised number of
wells, dependent on geological uncertainty. The uncertainty is resolved, with time,
through planned data gathering eventually determining the number of wells. Hence the
volumes can be regarded as technically mature. If one branch of the scenatio tree is not
economic, then the volumes associated with that atm do not contribute to reserves.

If probabilistic addition is used, it should be ensured that the used methodology and
parameters are documented in the audit trail.

! Group Accounts should be consulted when considening combining surface facilities for different fields for
depreciation purposes.
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4, GROUP SHARE ‘ ' .

Only the Group share of resource volumes is reported, both in submissions for internal
and-for external reporting. The Group share is determined by three factors: (1) the
contractual share of produced hydrocarbons, as agreed with the resource holders (usually
the host government), (2) the Group share in the QU or venture that holds the contractual
share, and (3) licence duration and other restrictions. :

4,1 Contractual Share

Resource volumes can be distinguished according to'three different types of agreement:l
Equity, PSC and ‘New Contracts’. These are described below.

If an QU/NVO has interests in several licence aréas subject to different contract types, 2
sepasate submission must be made with respect to proved reserves for each of the contract
types. This applies in particular to submissions for external rcportmg, in line with FASB
requitements (see Chapter 6).

4.1.1 Equity

Equity resources are the OU Company share of resources in Concessions. Concession

agreements lay down the general terms and conditions of operation, define the applicable

tax rules, the Company share of resources in Concessions and the duration of the

production licence. These agreements are generally with the host government, but in the

USA they may also be with the private owners of the mineral nghts (“lease or fee”
conveyance of rights to, the operator).

4.1.2 PSC Entitlersent

Entitement resources are the OU Company share of production in acreage governed by a
Production Sharing Contract (PSC). The Company entitiement share of production 1s the
Company interest in the sum of cost o1l plus excess cost oil plus profit oil, in accordance
with the PSC terms. The entitlement share is calculated from economic modelling
reflecting current estimates of future costs.

4.1.3 New Contracts '
In recent years, a number of resource holding countries have introduced innovative
production contracts in order to attract investment by foreign oil companies while
presexving the principle of national resource ownership. These agreemients typically |
provide for the contractor to recover costs and profits from hydrocarbon revenues while
holding no title to, or entitlement to receive petroleum resources.

US Financial Accounting Standards Boatd (FASB) regulations have lagged behind these
developments and provide little explicit guidance on reserves disclosure when the risks and
rewards of ownership are carded without legal title to mineral rights.

However, volumes covered by such innovative contracts should be included in extcrnal

- reports in an informative way to be consistent with the spint of the SEC regulations. The
volumes from which economic benefit is demived should be reportcd if all three of the
following conditions ate met:

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

(-—__w______
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The OU Company derives future economic value that is directly related 1o thre volume
of hydrocarbons produced. For example, 2 fee expressed as a fixed or indexed amount
per barrel of production would constitute a derivation of value froti the produced
hydrocatbons, 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 détermined by a produced gas 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 Company is exposed to the normal risks and rewards associated with
ownership of mineral rights, including the downside and upside from changes in the
value of future production volumes. These include the risk that costs may not be
recovered, due to cither uncertainty as to the presence or magnitude of hydrocarbon
volumes or to movements in petroleum prices.

o

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

When an OU is participating in a venture which grants neither title to, nor an entitlement
to receive petroleum, and which does not satisfy the three criteria above the OU should
not report reserves or producton volumes. For example this might occur if the recovery of
costs is guaranieed against adverse price movements or a shortfall in recovered volumes.

4.2  Group Share in OU _ .
1f the Group holds only a partial share (i.e. less than a 100% share) in the company or
entity that holds the concession or contractual share with the resource owners, this share
must also be accounted for in the reserves submission.

| As an exception to this, both Expectation and Proved reserves (internal and external

reporting respectively) are reported on a 100% basis for companies 1n which the Group
holds a conurolling (>>50%) interest, in line with financial reporting. Minority interest
volumes included in these total reserves ate then disclosed separately. Prior agreement
must be obtained from Group Finance before such reporting is considered.

4.3 Licence duration and other restrictions

4.3.7 Laicence or Contract Extensions

For internal reporting purposes, Group shates of the expectation estimates of reserves and

scope for recovery are recorded for the total producing life, i.e. including the period
beyond the relinquishment date, that is not (yet) covered by a nght to extend or by 2 letter
of assurance (see below). The cutrently existing licence terms or other anticipated terms
should be assumed for this extrapolation. In addition to these full life cycle volumes,
resource volumes aze also recorded as limited to the current licence or its agreed extension
only (total expectation reserves, developed expectation reserves and total commercial scope

for recovery).

For external reporting, Group share of reserves (proved, proved developed) is ﬁnﬁted to
future production within the existing licence or contract penod. However, production
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beyond the licence or contract period can be included if therd is 2 legal right 1o extend a
production Iicence or PSC, or if the government has formally indicated-that it will favour
substantiated requests for Exighsions in the future (lefter of assurdfice). In-that case,
volumnes recoverable during the extension period are included in,the Group share,
assuming currently éxisting or other anticipated terms. Such considerations should be
documented in the annual submission. |

» In some countxies, the issue or duration of. production licences for gas fields is effectively
coupled to the conclusion of gas sales contracts, In other ateas, a realistic target date for
initiation must be set for projects that are not yet firmly planned 50 that the production
forecast and other screening assumptions can be used to'estimate the volume produced . -

before licence or contract expiry. .

4.3.2 Long Term Supply Agreements

FASB regulations (Ref. 10, 69 par. 13) require that quantities of oil or gas subject to
putchase under long term supply, puichase or similar agreements should be reported -
separately, if the QU participates in the operation of the propetties in which the oil or gas
s Jocated or otherwise serves as the "producer” of those reserves, as opposed, for example,

"

to being an independent purchaser, broker, dealer, or importer. , <

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

These net quantities, as well as the net quandities received under the agreement dusing the
yeat, should be included in the end year estimate of reserve volumes for external disclosure

form.

+

4.3.3 Rojalyy ) . .
Outside the USA, Royalty is a payment made to the host government for the production of
mineral resources. Itis usually calculated 252 percentage of révenues (payable in £ash) or
production (payable in kind). o SO S ‘
Where in practice royalty obligations are met-in hnd(:c by défivedng oil instead of cash),
the Group share of production and reserves should be reported excluding these volumes.

Where royalty is payable in cash ot is in prnciple I‘p{&able mn kind but the government has

formally elected to receive, of customarly receives, payment in ‘cash, Group shate of

production and reserves should.be teported inclnding these equivalent royalty volumes.
4 ; _ _ )

£ 0 ' . . . C .
Within the USA, Royalties are’payable 10 the owner 6f the mineral rghts, who can either
be a private or a public entity (e.g. State'government). In line with SEC regulations, these
~are always excluded from Group reserves whether paid in cash or in kind, for US

properties.

4.34 Over-Riding Royalty
In the USA, thete are often ‘Overnding Royalties’ payable to the owner of mineral nghts or

~

third parties. These shares of reserves are excluded from Group reserves. Third party =
overniding Royalties payable to Shell are inchaded in Group reserves. '

4.3.5 Volumes flared/ vented and own use

Group share volumes must exclude any volumes flared/Vented and ‘own use’ {fuel for
production facilities, compressors etc) in the upstream operations prior to transfer of the
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volumes to the buyer (Third Party’ or ‘Downstream’). This is consistent with the
definitions applied for e.g. Gas Production available for Sales from own reserves (GPafs),

as applied in the Ceres production submissions through the Finance syStem (sce GFIM ref.
11).

4.5.6 Fees in kind : . :
Third Parties may in some cases pay Fees in Kind or Tariff in Kind (TTK) for the use of
infrastructure (e.g. pipeline tanff, processing fee). Such volumes received by the company
(to the extent that they oniginate from non-Group owned resources) do not constitute a
Group share in resources and should be excluded from reported volumes. Condensate
volumes recovered from 2 pipeline system related to transportation of Third Party gas
volumes and sold by the company are equivalent to fees-in-kind received. All fees-in-kind
received should be included as a purchased volume in the company accounts.

Where a company pays fees in kind (from its own fields/resources) to a2 Third Party, these
do constitute a Group shate in resources and should be included in the reported volumes.
Annual volumes produced and used as fees in kind should be included in sales volumes,
with associated revenues (at an agreed or fair matket value) equivalent to booking of the

incurred operating cost,

4.3.7 Under/ Quer Lift

Group share should also allow for any historic under or over lift by partners or
government. A Group historic over lift should be reflected as an equivalent reduction of
Group reserves, 2 Group historic under hft as an equivalent increase of Group reserves.

Group share should reflect impact of swap deals between fields where eatly production
capacity in one is traded versus later production repayment by the other.

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

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

I

4.3.9 Committed Gas Reserves

Total volumes of expectation gas reserves within licence, which have been sold
(commutted) under long and short term conttactual agreements. In countries with a
mature/deregulated gas market all gas reserves, which bave a near certainty of market take-
up can be classified as ‘comrmitted’. '

4.3.10 Cnmmz'ﬁab/g Gas me_u

Volumes of gas reserves, which have not been sold, but could be sold (committable) under
contractual agreements. The sum of committed and committable gas reserves should equal
expectation gas reserves withun licence. Gas resoutce volumes, which are classified as scope
for recovery due to lack market avaiability, should not be included.

4.3.11  Gas Re-amection

Gas volumes re-injected in a reservoir, for pressure maintenance, gas conservation,
Underground Gas Storage (UGS, including cushion gas), or other reasons, without
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transfer of ownetship, remain part of a commpany’s resourtce l'msc and shoula be included
in the Group resource estimates. These gas volumes should be clagsified and reposted as
reserves ot SFR, depending on the recovery annczpalcd through futu.rc dcvelopments (e. &
taking into account anticipated re-saturation losses). - .

Gas. volumes re- m)ected in an UGS project on’ behaif of 4 Third Party (following transfer
of ownership by the company to this party) do not constirute a Group share in resources
and should be excluded &om reported volumes.

4.3. 12 Ot/J'aﬂdJ

Petroleum volumes (heavy oil, bitumen, syncrude, gas, iquids, etc.) rccovcred from
unconventional reservoirs (oil sands, tar sands, coals, oil shales) by a "manufacturing”
process must be reported separately from the conventional resource base. This should
. - also include conventional reservoirs where recovery occurs through a mining operaﬁon.
However, conventional reserves or SFR can be claimed for otherwise unconventional
- reservoirs if the petroleum is recovered in its natural state and original Jocation (1.¢., has not |’
been "manufactured” in situ by alteration from fiatural state) through the use of
conventional methods (wells). Examples of this are coal bed methane produced from wells
or heavy oil produced from wells using conventional thermal recovery methods. (Also see .
SEC definitions, Appendix 3 C4) :
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5. RESOURCE VOLUMES FOR INTERNAL REPORTING
(EXPECTATION RESERVES AND SFR)

The reported volumes must comply with the Shell Group guidelines contained in this
teport. Only the Group share of expectation reserves, SFR and production (sales volumes)

is reported (Chapter 4).

51 Expectation Resetves

Reserves are the sales quantities anticipated to be produced and monetised from a
discovered field associated through project(s) that is/are technically and commercially
mature (see Section 2.3). Petroleum volumes must have been demonstrated to be
producible through wells from the feld.

A matketr must reasonably be expected to be available for the hydrocarbons, particulasly
for gas reserves (Section 2.3.4).

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

Production forecasts should reflect volumes available for-sale taking into account all system
constraints, abandonment timing, expected operational performance (planned and
unplanned deferment), production quota restrictions, contractual sales volumes, market
and other expected production limitations (community disturbance etc.).

The historical production and production forecasts (i.e. reserves) must be adjusted for any
volumes flared/vented and ‘own use’ (see Section 4.3.5).

5.1.1 Expectation Developed Reserves
Developed reserves must be producible through existing completions and facilities, using

existing operating methods. Volumes behind pipe can only be considered developed if the
completion activities’ cost does not exceed 10% of the cost of 2 new well. See section 2.4.1.

Developed reserves should in principle be estimated through extrapolation of existing well
performance trends. The resulting forecast should represent the production that will be
contributed by the existing wells through the currently installed facilities, assuming no
future development activity (NFA forecast). For the full conditions, see Section 2.4.1.

5.1.2 Expectation Undeveloped Reserves

Undc}velopcd feserves require capital investment in future projects, which must be

te{clt;’mcally and co‘r}xluncn;;aﬂy mature (Section 2.3). In order to assess commercial viabili
. ot these reserves, the wells and activites mu i i i i

of thr st be clearly identified, together with their

I For a more extensive descuption see Section 2.4.2,

5.2 Scope for Recovery

S}::ope fo'r d!){cc?ge.ry is the fecovery estimate of any notional project, which cannot yet be
shown with sufficient confidence to be technj ' e _
25) ce t mucally or commercially mature (see section

.
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© Scope.for Recovery is subdivided into four distinct categories: Commercial SFR by provcd

" The volumes reported for the four SFR resource categones are based on full life cycle, i.e.
: without consideration of production licence expiry. In addition, total Commercial SFR
within licence should also be reported. Lt

. 53 Annual and Cumulanve Production

_"Anmml sales volumes are reported both’ through the mnual reserves submissions and
through the Finance system (Ceres): ‘Both submissions find their separate ways into the
~ Group. Annuaj Report and consistency’is of uunost importance. ‘Production Opetations

EP 2001-1100 _ <21 ' Shell Confidential
In the case of immarure projects, the associated scope for recovery may be reported as 2
single estimate for the undistounted average recovesiés in the case 6f success (mean
success volume, MSV) togethcr with a probability of success (POS). For aggregation
purposes the risked expectation volumes are used (POS*MSV). :

techniques, Commexcial SFR by unproved techmqucs Undiscoverd commercial SFR and
Non-commercial SFR. Details axe given in section 2.5. :

-

and:Finance ﬁmcuons must recongile their ﬂgm'es prior to any submission. Annual
oil/NGL producuon [Ceres fine 0933] and Gas Production available for Sales from own
reserves (GPafS) [Ceres line 9130] as reported i in the upstream sector in Ceres must equal
the volumes reported in the annual resource statement using the approprate unit
conversion factors. The definition for gas reserves and the definiton for Gas Production
available for Sale (see GFIM ref. 11} are fully ahgned (both excluding ﬂare/vent and own
use). , e

The resoutce volume category ‘Cumulative Production g pcrtains to 5mm£ax:ion of the
annually reported yearly sales quantities of production volumes up to the date of reporting,
Sepatate records must be kept of both annval Group share and full field produced volumes
if the Group share petcentage has chmged over the years.

" 54 Vo!umcs Initially In Place

The petroleum volume Initially In Place (IIP) is expressed in volumes of Stock Tank Oil
Initially In Place (STOIIP), Condensate Initially In Place (C1IP) and Gas Initially Jn Place
(GIIP) under standard conditions. For standard conditions the same PVT data must be
used as adopted for the reporting of field tecoveries.

It is necessary to maintain records of both the full field and the current Group shate in-
place volumes if ownership percentage of the propemes has changed oz is'likely to change -
over the years.
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6. RESOURCE VOLUMES FOR EXTERNAL REPORTING (PROVED.
RESERVES)

v
6.1 Proved Reserves _
Proved Reserves are defined as those reserves that are reported extemnally in the Group
Annua) Report and through annual submissions 1o the SEC. A clear distinction is made
between these externally reported Proved reserves and intetnally maintained P85 or Low
volumes. This is explained in Chapter 3, in particular Section 3.2. Only the Group share
of Proved reserves (sales volumes) is reported (Chapter 4).

Extemnally reported reserves volumes serve two important pusposes — financial accounting
and investor assessment. Financial accounting generally uses Proved developed reserves to
calculate the depreciation of EP Business capital investments (GFIM, Ref. 11). The
amount of depreciation affects the Group’s book earnings, which are also externally
reported. Shareholders and the investment commuinity use the reported volumes and
earnings to assess the performance and value of the company. It is therefore essential that
externally reported proved reserves volumes are a true reflection of shatcholder vahie, .

Proved developed and Proved total (developed+undeveloped) reserves and annual
production are reported for oil, gas and NGL sales quantities as at the 1st of January of
each year. The reported volumes must comply with the Shell Group guidelines for reserves
as contained in this report (summarised in Appendix 1). Group guidelines are based on
SEC definitions, with some interpretations that have been accepted by external auditors
(see section 3.2 and Appendix 4). '

Reserves should be based on technically and commercially mature projects (Section 2.3).
Only the Group share of proved reserves and production (sales volumes) is reported
(Chapter 4). Proved reserves should be reasonably certain to be produced and sold during
the remaining petiod of existing production licences and agreements (Section 4.3.1). Any
applicable government restrictions on oil export and contractual or practical matket

| limitations to gds delivery rates should be taken into account, '

Proved reserves should be consistent with the ‘proved area’ as defined by SEC/FASB and
interpreted by SIEP (Section 3.2). In cases where there is considerable uncertainty in fluid
contacts, the P85 or Low estimate should be compared with the SEC proved area method,
e.g. applying the crtetion of lowest known hydrocarbon, if not disproved by performance.
If the two reserve estimates should be significandy different from each other, a
reconciliation should be made by the OU to assure itself that the reported reserves are a
true reflection of shareholder value. :

Assct holders should be aware of the differences between probabilistic and deterministic

techniques (Section 3.1) since third parties, e.g. gas buyers and hence external reserves
auditors for certification, may adopt different practices.

6.1.7 Proved Develgped Reserves

Developed reserves must be producible through currently existing completions, with

| installed facilives, using existing operating methods. Volumes behind pipe can only be
considered developed if additional activities require only minor future investment not
exceeding 10% of the cost of a new well. See Section 2.4.1.

Proved developed reserves should in principle be estimated from extrapolations of existing
well performance trends (Section 2.4.1). For recently developed fields, the onginal pre-
development model projections (updated for observed well data and well rates) may be

used.
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In line with recommended Group practice (Section 3.2), Proved developed reserves in new
developed fields should be derived from a ‘reasonably certain’ -zce:n‘ano (best estimate) of
anticipated field production, based on the Expectaton (post-drill ‘proved area’)
volumetrics. With increasing cumulative production, the Proved estimate should gtadually
grow until it equals the Expectation estimate when the field is matuze. A mature ficld is

- broadly seen to be a field with a matunity ratio (¢cumulative production divided by
. expectation ulimate recovery) of 40% or more.

6.1.2 Prowed Uﬂdm/qmd Reserves

Undcv‘c]oped reserves require capital investment in futare projects (new wells and/os
production faciliies) in order to be produced. These projects must be technically and
commercially mature (Secoon 2.4.2).

Proved undeveloped resetves in undeveloped fields should be based on a ‘reasonably

certain’ scenario of anticipated future performance, consistent with pre-development -
‘proved area’ volumetrics. 1f probabilistic-estimation is used, the P85 value should be

.consistent with this scenanio and volumetscs.

Proved undeveloped reserves in new or recently developed fields should be denved from a

‘reasonably cerfain’ scenatrio (best estimate) of future wells’ (and activites’) performance
based on the Expectation (initial post-drll ‘proved area’) volumetrics. With increasing
cumulative production through existing wells, the. uncertainties regarding the performance
of future wells should gtadually diminish, such that Proved undeveloped reserves can be

 taken as equal to Expectation reserves for fully mature fields (broadly with a maturity ratio

of 80% or more). Howevet, there may still be uncestainties regarding the future wells that

* are not addressed by the current wells’ performance (e.g. ‘new horzontal wells in a field

previously developed through conventonal wel]s), whxch may require the Proved, cstxmates
sull to be somewhat conservauve. . .

6.1.3 External Financing

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 teason why the resérves of
some viable projects are excluded from ektemal reporong. :

ke

6.1.4 Improved Recovery Projects in External Dirdogurf:j

Advances in reservoir modelling techniques have greatly enhanced the systematic
assessment of project recoveries across the full range of uncertainties, increasing
confidence in the use of simulation results as the basis for investment decisions and
reserves estimation. This unproved quantfication has in some cases shown that pilot
testing is not necessary pror to project commitment (based on a Value of Information
approach). Under these circumstances, recovery from improved recovéry projects (e.g.

. fluid injection, reservoir blowdown) may be considered Proved when the followmg three

condinons are met:

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

'2) The main features of the recovery process are supported by confirmed resposises in

analogous reservoirs.

* 3) Project financing has been obtained or is expected to be obtained without a px]ot

testng phase.
; FOIA Confidential
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In the case of improved gas recovery, the additional conditions in the following section

also apply. '
v

6.1.5 Proved Gas Reserves and market availabilily

In addition to the foregoing conditions, proved reserves of natural gas should include only -

quantities falling in the following categories:

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 avatlability of markets, along with transportation/ delivery facilities
that are in place; or ,

3) that, whilst not fumly planned, have been earmarked for future development and hence
may reasonably be anticipated to be sold based upon expectation of availability of
markets and project financing.

These restrictions also apply to the external disclosuze of condensate/NGL products that

are subject to the go-ahead of 2 non-associated gas project.

For major gas projects critically depénding on new gas matket capture, proved reserves

booking should generally be postponed untll agreements have been signed, generally at or

around project sancton (FID).

6.1.6 Proved Reserves v Excpectation Reserves Forecasts

The development scenarios (in particular the timings of successive futute field
developments) for Proved and Expectation reserves do not need to be the same. Itis
reasonable to assume that whatever forecast has been assumed for the Expectation case
can also be met by disappointing (i.e. Proved) reserves realisations in the fields, simply by
accelerating their development. This is particularly important in cases where the
'Expectation forecast is capped by overall production rate constraints or production quota,
The resulting Proved forecast will of course decline from plateau earlier than the
Expectation forecast, but during initial years they should be the same. This will avoid losing
too much proved reserves beyond licence expiry, when applicable.

6.1.7 Types qu‘grumem-‘: _
Under US Financial Accounting Standards Board (FASB) regulations, separate disclosure is

required for o1l and gas volumes applicable to different types of licence or contract
agteements, see also section 4.1. These requirements are illustrated in Figure 6.

6.1.8 Minorty Interest

Reserves are reported on 2 100% basis for companies in which the Group holds a
controlling interest (in line. with financial reporting) rather than on a Group share basis.
Minority interest volumes included in the total proved reserves are disclosed separately.
Such inclusion of minority interest requires prior agreement with Group Finance. See also
section 4.2.

6.2 Annual Ptoducﬁon

Annual sales volumes are reported both through the annual reserves submissions and

through the Finance system (Ceres). Both submissions find their separate ways into the
Group Annual Report and consistency is of utmost importance. Production Operations
and Finance functions must reconcile their figures prior to any submission. Annual
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0il/NGL production [Ceres line 0933} and Gas Production abailable for Sales from own
teserves (GPafS) [Ceres line 9130] as reported in the upstream sector in Ceres must equal
the volumes reported in the innual resource statement using the dppropriate unit
conversion factots. The definition for gas reserves and the definition for Gas Production
available for Sale (see GFIM ref. 11) are fully aligned (both excluding flare/vent and own
use). ‘

Nam:z;lly, the annual sales volumes reported in the opening and closing balances for
Proved and Expectation reserves should be identical in both submissions.
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No  {Does the Company own a mineral inlerest in
the pelraleum resources?

Yes

Report equity oit and gas volumes

No Has the Company. been assigned an
entitiement to recaive voiumas of oil and gas
as a result of ils participation in the operafion
of oif and.gas properties?

Yes

Report entitiement oll and gas volumes

[

No Does the Company, as a consequence of its
———jacting as "producer”, have an agreement with
the Government or Govemment agericy which

assigns the right 1o purchase quantities of oif

or gas? L

Yes

Report separately the volumes which the
Company is entitied to purchase, -

Does the Company paricipate in the No
production of hydrocarbons from which it
derives economic benetit while substantially
cartying the normal E&P risks? -

Yes

|Report separately the Company share of
the production and reserves from which
economic benefit is derived.

F{gﬂn é:

P
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Afales v

Traditionat meaning of an enterprise's interest
in reserves (FASB 19 para.10). Exclude
volumes payabie 10 others through production
payments or cariied interests (FASB 15 para.
47a and d).

Typical PSC case. Whether the Government
has & pre-emptive right to buy back these
entittements is no! material,

Relevant where national legisistion prevents

‘access ta mineral rights. The agreement would

not be a consequence of acting as producer it
€.9. others have similar agreements but do not
participale in production operations.

Separate disclosure is required. FASB 66 para.
13

The tolowing are intenretations of tha brociples of the FASR
uktions reganding Compary i in groduction &

reserves;

No volumes reported,

Narmal E&P risks reler to both downside and
upside exposwre 1o changes in the value ol
future production volumes due 1o uncerainties
as 10 their presence, volume and price.

Types of External Disclosures in Relation 10 FLASB Regulations
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7. RESOURCE VOLUME MANAGEMENT, REPOR’I‘ING e
RESPONSIBILITIES AND AUDITS e
7.1 Value Realisation ..

The most important objettive of resource volume management is the progression of the
yolumes to the point where maximum value is realised. The main purpose of the intemal
classification scheme tied 10 the development life cycle is to enable understanding of the
_potential value and the actions needed to mature volumes. In order to achieve business - ...
growth and seserves replacement objectives, it is essential that OUs and NVOs have )
efficient systems to move volumes through the value chain from scope for recovary to
production and sales as shown in the cascade model. ‘ L

OUs and NVOs intemnal resexve man‘agemem systems should:

. a) Set targets and monitor actual performance in maturing volumes towards value
realisation, . .

b) Fully inventorse and have maturation plans fot Scope for Rccovcry opporttunities,

¢} Regularly (annually) review ultimate recovery targets for existing fields and identify
what acuwty appraisal, study, new technology development, commercxal agteement,
etc. - is required to reach these targets,

d) Have Key Performance Indicators (KPFs) to measute performance (e.g. reserves
replacement ratio, scope for tecovery maturation ratio, time between discovery and
first production). :

7.2 Shareholder Requirements

EP Plaaning will communicate each year to' OUs and NVOs a txmetable and details about
submission requirements for both internal and external reporting.

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

4
fr A

7.3 Methods and Systems

QUs and NVOs are responsible for -;elecnng the méthods and systems that are techmcally
most appropriate for quantifying the resource volumes of their assets consistent with these
guidelines. The pxeferred methods and systems may vary dependmg on the type of
resource and with time as the resource matuses. and technology 1mpIoves.

A variety of commonly used Group and 3rd party systems are available to suppott fesource
volume assessment. Group systems are tailored to these requirements and methods and
will generally provide an inherent level of quahry assurance through input constraints,
internal calibrations, and other ‘reality checks’. Where more genetalised 3rd party systems
are used, QU and RBD management should be swate of the greater burden of quality
control that will be required. :

The ‘Group Reserves Audiror will review decisions on met.hods and systems duning the -
- peniodic audits. As far as these methods have an impact on’ the estmation of externally
. reported resource volumes, the Group Reserves Auditox wﬂ] ensure that recommcnded
methods ate acceptable to the external auditors, Tt

In some cases, OUs and NVQOs'may be unable to follow Group guidelines and/or
recommended practice, due to government tequirements, hardware constraints or other
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reasons. It is the responsibility of the OU Reserves Custodian to bring such casés Yo the
attention of the Group Reserves Auditor, to enable him to obtain external auditors’
approval of the OUs and NV Os specific methods and systems, ¢

74 Responsibilities and Audit Requirements

7.4.1 EP Planning Reiponsibilities

EP Planning is responsible for compilation of the Group statistics of resource volumes, the
analysis thereof and the communication to other functions. EP Planning also maintains the

resource volume guidelines.

7.4.2 Rescrves Auditor Responsibilities

The Group Reserves Auditor will carry out regular detailed reserves reviews in OUs and

NVOs to ensure compliance with SEC requirements. The Terms of Reference for SEC
Audits are included in Appendix 5. The external avditor will vetify the Proved reserves data

for external reporting,

7.4.3 Operating Unit Responsibilsties .

Within OUs and NVOs, a Management System should be established (see Reference 6),
cleatly defining internal reporting requirements, tasks and responsibilities. Technical and
Financial functions must co-ordinate and reconcile their figures (particularly production

" volumes) priot to submission.

Alllevels in an OU), including Asset managers and the reservoir engineer preparing the
individual field reserves estimates, should be aware of the importance of extemally
reported reserves (Proved, Proved developed) and their impact on financial indicators.

Asset and OU managers are responsible to ensure that the guidelines are implemented in
such a way as to best represent 1o the shareholders the true value of the asset.

7.4.4 Non-operated Reserves

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

If there 1s no EP representative or if the heccssa.ry data are not available Jocally, then the
submission is prepared by SIEP (responsible RBA).

7.4.5 Annwal Review of Petroleus Resources

Until 1995, the Annual Review of Petroleum Resources (ARPR) was a constituent
document of the annual EP Programme Documentation, providing an inventory of the
status of petroleum resources. While QUs and NVOs no longer submit ARPR's to SIEP,
the comnpilation of such an overview report will generally be necessary to satisfy the
requirements of OU governance and as such will be a key element of the OU reserves
Management System referred to above.
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7.4.6 Audit Trail v .

Audit trails form an essential element in the reservés reporting progcess and are an
indispensable tool for the Gioup Reserves Auditor to assess the quahry of the reserves
estimates. They should support and document the submirted figutes and ensure that QU
management understand and own the reserves submissions to SIEP. They also form an
essential link in handing over resource estimates between field reservoir engineers and

. reserves co-ordinators and their successors.

For all the reported resource volumes an audit trail must be available of the assumptions
made and processes followed. This will allow any subsequent assessor to modify these
estimates based on new information in a reconcilable manner. Thus, evaluation reports
must be compiled (preferably on a field basis) giving the basic data, thc way it has been
intecpreted and processed, the development options considered, and the resultant volumes
with the assigned probabilities. In addition, 2 description should be given of the
development strategy, including data gathering activities. These reposts may be working

files (if acceptable to local auditors), but it is recommended to make a duplicate ‘for file’ m
order to ensure that the data are preservcd in field tepotts. -

. Where subsequent small revisions are made, 2n update note must be compiled. Multiple

changes may be combined in one overall update of the resource volumes if they all belong
1o the same change category. After several years of small changes or following a
development study, a new evaluation report must be issued. When a proposed change has a

‘significant impact on the Company's total‘resetves or financials, SIEP should be adwscd at

the eatliest opportunity.

Gmdelmes on how to prepare a good audit trail, with suggested formats for tables ete. can
be found on the Shell World Web (Reference 12).
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APPENDIX1 RESOURCE CATEGORY (QUICK' REFERENCE)

! Portion of internally reported Expectation reserves. (seg conditions below), that is
| 'reasonably cerlain’. Additional conditions:.,
Restricted by licence periods, government constraints and market limitations.
External financing, when used, must be expected to be available. )
Déterministically estimated volumes shouid reflect undefinad fluid contacts and

= B ) w
£ € | ¥ Luntested recovery mechanisms (‘proved area’).
g o2 Praved Proved reserves producible through ex:stmg completions and
&' &’. g Developed  installed facilities using existing operatmn methods.
el Reserves Consistent with ‘proved area’.
E|E| S Outstanding project activities considered completed it remammg
s1e|@ cost <10% of total. ‘Behind pipe’ volumes only if cost <10% of well
wlE|& GOSt.
Proved Proved reservas which require future capital investment (wells
Undeveloped and/or facililies). :
Reserves Consistent with ‘proved area
Recovery techniques must be proven ‘in the rock volume”,
Project is “technically and commercially mature'. ,
Must be commercially wable tormal project approval of economic viability not
g requured
2 Market is reasonably expected to be available,
9 ‘Includes only production with positive cash flow.
& Not restricted by licence period.
g Group share only reported.
2" Developed - Reserves producible through existing completions and mstalled
8 !Reserves tacilities using existing operation methods i
1 Outstanding project activities considered completed if remaining
3 cost «:10% of tolai ‘Behind pipe’ volumes only if cost <10% of
w well cost. ,
Undeveloped Heserves which requ«re capllal investment (wells and/or facilities)
Reserves . .o N
Project is technically or commercaally not mature
Not restricted by licence period.
> . Group share only reported,
T Commercial  Discovered.
e SFR by Commercially viable.
K] Proved Techniques have been proved to be feasable in this resource.
- Techniques A sound technical project proposal is not possible yet due to
£ large range of technical uncertamty and/or due to market
Il unavailability.
& £ [Commercial Discovered.
2 |SFR by Commaercially viable.
& ! Unproved Recoverable by techniques that have been successful elsewhere.
£ | Techniques but cannot yetl be demonstrated to be feasible in this field. ,
§ Laboratory work or trials elsewhere have a reasonable chance ol
® demonstrating feasibility in this field.
e _ Discourited for the risk that the considered technique will not
& prove io be feasible.

{Non-»~ . Discovered.
‘| Commercial = Not commercially viable even if technically successiul.

SFR - Commercially viable with a change of commercial circumstances.
e __Unit Technical Cost below an annually advised ceiling.

Undiscowzred Recovery from undrilled prospects.

Commercuat Cormmaercially viabie explorahon and development.

SFR : Techniques have been successful elsewhere under similar

conditions. .
Discounted for the risk that commercial volumes are nol present.

+
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APPENDIX 2 RESOURCE MIGRATION DURING FIELD LIFE -

»

EXAMPLE FOR INTERNAL REPORTING CATEGORIES

-----
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APPENDIX 3 SEC PROVED RESERVES DI__EFINITIONS ;

Transcrbed from the Handbook of SEC Accounting dnd Disclpsui‘é 1998, pages F3-63 10
F3-64 (Ref. 8). For a recent clanfication by SEC, see Ref. 9.

Proved Reserves

Proved reserves are the estimated quantities of crude oil, natural gas, and natural gas Liquids
which geological and engineenng data demonstrate with reasonable certainty 10.be
recoverable in future years from known resexvoirs under  existing economic and operating
conditions, 1.e. prices and costs as of the date the estimate is made. Prices include
consideration of changes in exisung prices provided only by contracmal arrangements, but
not on escalations based upon future conditions.

A. Reservoits are considered proved if economic producibility is supported by either
actual production or conclusive formation test supports. The area of a reservoir
considered proved includes:

1) that portion delineated by dnlling and defined by gas- oxl and/or oil-water contacts, if
any, and

2) the immediately adjoining portions not yet drilled, but which can be reasonably judged
as economically productive on the basis of available geological and engineering data. In
the absence of information on fluid contacts, the lowest known structural occurrence
of hydrocarbons controls the lower proved limit of the reservoir.

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 asi installed program in

. the reservoir, provides support for the engineering analysis on which the project or
program was based.

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

1} oil that may become available from known reservoirs but is classified separately as
“indicated additional reserves”’; )

2) crude oil, natural gas, and natural gas liquids, the recovery of which is subject to
reasonable doubt because of uncertainty as to geology, reservoir charactedstics, or
economic factors;

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

4) crude oil, natural gas, and natural gas liquids, that may be recovered from oil shales,
coal (cxcludmg certatn coal-bed methane gas), gﬂsomte and other such sources.

Prowd Developed Reserves

Proved developed reserves are reserves that can be expected to be recovered through

existing wells with existing equipment and operating methods. Additional oil and gas

.expected to be obtained through the application of fluid injection or other unproved

tecovery techniques for supplementmg the natutal forces and mechanisms of primary

recovery should be included as “proved developed reserves” only after testing by a pilot

project or after the operation of an installed program has confirmed through producnon
. response thatincreased recovery will be achieved.
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- Proved Undeveloped Reserves . .

Proved undeveloped reserves ate reserves that are expected to be recovered from new
wells on undrilled acreage, or from existing wells where a relatively rnaj'f)r expenditure is
required for re-completion. Reserves on undrilled acreage shall be limited to those drilling
units offsetting productive units that are reasonably certain of production when dglled.
Proved reserves for other undrilled units can be ¢laimed 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
attnibutable 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 QF SEC'RESERVES*

DEFINITIONS

(2

SEC Definition

_Shell Interpretation for External Reporting (section 3.2)

Reasonable cerainty; Proved
Area includes portion
delineated by drilling and
defined by gas-cil and/or il
water contacts, it any, and the
immediately adjoining
portions not yet drilled (if
supported by geological and
engineering data). In the
absence of information on
fluid contacts, the lowest
known structural occurrence
of hydrocarbons controls the
fower proved limit of the
reservoir. Extended by
production evidence, if
conclusive.

Proved area delineated by fluid levels as interpreted from’
pressures in the reservoir. Laterally confined to areas of
good and continuous seismic amplitudes, not beyond
potentially sealing barriers. Extended by production .-
evidence if conclusive.

Proved developed reserves in new developed flelds derived *
from a ‘teasonably certain’ scénario (best estimate) ol
current wells' future production, based on the Expectation
post-drill ‘proved area’ volumetrics. With increasing
cumulative production, the Proved estimate should grow
towards the Expectation estimate when the field is mature
{raturity ratio, i.e. cumulative production divided by ’
expectation ultimate recovery, of some 40% or more).
Proved undeveloped resetves in new or recently developed
figlds derived from a ‘reasonably certain’ scenario (best

'| estimate) of future wells’ production, based on the

Expectation initial post-drill ‘proved area’ volumetrics. With
increasing cumulative production, proved reserves should
grow towards Expectation reserves for fully mature fields
(maturity ratio ot some 80% or more). Some exceptions may
justity lower Proved/Expectation ratios.

Fixed RT prices at level
prevailing at date of estimate

Prices fixed by SIEP ca. 6 months prior {o estimate date, but
amended il 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 supporied by technology plans to show that
implied cost reductions are viable.

Economic producibility

Technicaily and commercially mature (i.e. positive
discounted real terms cash flow for sufficient range of
scenarios). :

Producibility supported by
either actual production or
conclusive formation fest

supports

Producibility should normally be demonstrated by a
conclusive test, but may be based on log or core evaiuation
in an area where many similar reservoirs have been

conclusively tested.

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

Reserves from improved recovery processes are normally
inciuded following an in-situ test; by analogy with the same
process being used elsewhere under similar conditions, or
occasionally as a result of lab tests or simulation studies.
Reserves associated with a firmly planned pilot can be
booked.

‘A gas market must exist’

Include only gas contracled or reasonably expected o be
sold.

Developed reserves are from
existing wells (including minor

facilities and operating
methods

cost re-completions), existing .

Existing wells, installed facilities and existing operating
methods. Quistanding project activities can be considered
existing if outstanding costs are minor (<10% of project) and
approved. Includes volumes behind pipe if future costs are
minor (<10% of a new well).

(" FOIA Confidential
i Treatment Requested

RJW01000963




3:04-Cv- -JAP-JJH
Cal§1=ez§op4 cv-00374-JAP-3J

Document 342  Filed 10/10/2007  Page 40 ofg60
.36

-1100 Shell Confidenual " o
- .'n‘.'_@

APPENDIX 5 SECRESERVES AUDITS - TERMS OF RBFERENCE *

The purpose of the SEC Reserves Audit is to verify that appropriate processes are in place
in the OU to ensure that the proved and proved developed reserves estimates for external

(SEC) reporting are prepated in accordance with the latest Group prescdbed guidelines
(SIEP 2001-1100/1101) and the FASB Statement of Financial Accounting Standards no.69 -

(SFAS-69).
The Audit will be carted out by the Group Reserves Auditor. His specific tasks dunng the

audit shal} be: '

1) To verify the technical maturity of the reported proved and proved developed reserves_
estimates by assessing the quality of the engineering data and study work supporting
the estimates and by verifying that undeveloped reserves are based on identifiable
projects that can be considered technically mature,

2) To venfy the commercial maturity of the reported reserves volumes by assessing the
robustness of project economics and by establishing that these volumes can reasonably

be expected to be sold in present or future markets.

3) To verify the ‘reasonable certainty’ of the reserves estimates by assessing the validity of
uncertainty ranges used for their constituent patameters, by venfying that estimates are
realistic in comparison with expectation estimates, by verifying that appropriate
methods ate used for mature fields and by establishing that appropriate methods of
reserves additton (probabilistic / arithmetic) have been apphed.

4) To venfy that the Group shate of proved and proved developed volumes has been
calculated properly and that these volumes are producible within prevailing licence
peniods. : '

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

6) To vesify that reported reserves are net sales volumes and that the teported annual
production (sales) volumes are consistent with those reported in submissions to Group

Finance.
In case of deviations from the G.roup and FASB guidelines, the auditor shall establish
whether and to what extent resulting estimates are likely to differ significantly from those
that might be expected from the application of the standard guidelines.

The audit will be' carried out by reviewing the reserves estimation and submission process
through interviews of QU staff and by taking at random a number of fields for detailed
analysis. o

The frequency of the audit will 1n principle be once every four years for each OU, with.
possibility to extend this period to five years for medium and small OUs, Major reserves
changes or concerns expressed duting a previous audit may require an advancement of the
next audit. For an OU reporting reserves for the first time, the first audit will in ptinciple
be within two years of this first submission. ' :

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

An audit report will be submitted to the Managing Director of the OU, to the EP CEO
and EP RBA, to the OU’s Hydrocarbon Resource Manager and to KPMG the external
auditors. It will be prepared and discussed in draft form on site, after which a final report
will be prepared in The Hague, once formal OU comments are recejved. The report will
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APPENDIX 6 TERMINOLOGY

A6.1 Petroleum Resources Terminology “

Reservoir

A reservoir is a discovered petroleum resource where internal pressure communication is
known to exist between all identified geological sub-units.

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

Field

A field 15 the collection of all petroleum resources within a closed areal boundary that
belong to the same confining geological structure, and where the presence of petroleum
has been demonstrated in at Jeast one reservoir by a successful exploration well.

Field boundaries must be defined upon discovery and should encompass the unpenetrated
petroleum resources in adjacent fault blocks and stratigraphic traps, if they are considered
to be part of the same overall confining structure. Field boundaries may be re-defined on

the basis of new geological information.

Potential Accumulations

Potential petroleum resources beyond existing field boundaries, where the presence of
petroleum has not yet been demonitrated, are collectively called potential accumulations.

Productbiliry

Should normally be supported by a conclusive test in 2 drilled or immediately adjoining ..
reservoir, but may be based on log ot core evaluation in an area where many similar
reservoirs have been conclusively tested. '

Production Facilities

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

Sutface Faclities

That part of the production facilities accessible at surface, connecting the wellheads
ultimately to the delivery points.

Existing Development
The collection of all completed projects or sub-projects is referred to as the existing
development. ‘
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Field quantirz';.r ' S

Field quantities (also called "Wellhead’ quantities) are those quantities routinely measured at
surface for individual well stangs 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 outlets, see below. .

Sales quantities

“The quantities sold after fiscal metening and delivered at the locations whete 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 pctro]cum type itself may be altered during surface processing. Since o -
surface pxocessmg conditions may change during a project life, sales products may vary in

" specification and in relation to field products. To avoid ambiguity and double counting, a

clear distinction;must be made between recoveres in the field and the quantities esnmated
to be avm]ab]e for sale.

For gcneral sales products, oil, gas and NGL, only the quantities sold by the upstream E&:P
company can contribute to Group reserves. Condensates mixed with crude oil in the same
stteam and sold as such can be reported under oil. Separator condensate from gas wells
and light hydrocarbon liquid products, derived from surface processing, if conecteq in a

separate stream and sold as such are teported under NGL. Bitumen may be reponcd under

oil'in summary reports (with an appropriaté footnote). In line with SEC requirements, sales
volumes for gas should be those committed or committable to a gas contract. Committéd
Gas is covered by a gas contract. Committable gas.reasonably expccted to be assngned to a
contract in the future. R

It 1s_necessary to maintain a more detailed internal administration of the actually sold
praducts by stream in two cases: (1) If the upstream E&P company has separate contracts
for delivery of special converted sales products such as LNG, methasol, ethane, LPG, C5+

-ete., or (2) If there are special sales producis like heliim, sulphur or generated electricity.

Reconciliation

A monthly reconciliation is made between the fiscalised sales quantities and the quantities
produced in the field. This is reported in the Monthly Report of Producing Wells (MRPW).
The 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).

Ultimate Recovery

The ultimate recovery (UR) of a hydrocarbon field is the sum of cumulative production
and the estimated volume of reserves (developed + undeveloped).
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Total Resource 1V olume

The Total Resource Volume of 2 hydrocarbon field is the sum of cumnulative production,
the estimated volume of reserves (developed + undeveloped) and the Total Scope for

Recovery.

A6.2 Probabilistic Terminology

Probability Density Function

The probability density function (PDF) of 2 stochastic variable indicates the probability
that the actual vatiable value lies within a narrow interval around a particular value of the
possible range, divided by the width of that interval,

Cumulative Probabitity Function

The cumulative probability function (CPF) of a stochastic variable describes the probability
that the variable may exceed a certain value. The CPF is the mathematical integral of PDF.

Pss
The value that has a 85% probability that it will be exceeded by the stochastic vagable.

P15
The value that has a 15% probability that it will be exceeded by the stochastic variable,

Mean
The statistical mean of a stochastic vagiable js the probability weighted average of the
variable over the entire varable range.

Mean Success Volume (MSV)

The probability weighted average of all realisations that equal o1 exceed the minimum
reserves required for a commercial development of the resource.

Probability of Success (POS )

The probability that the minimum commercial volumne will be exceeded and which
therefore indicates the likelihood of any future development. The product of MSV and

POS is the recovery expectation.

A6.3 Commercial Terminology

Discount Raze

A rate at which future real terms costs or cash-flow are discounted over time to calculate
their present value.
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Net Present Value (NP1/)
The net present value of a project is the sum of the discounted anhual cash flow, expressed
in real terms money, over the petiod from the first project expenditure to abandonment.

The net present value is expressed in million US$ at the relevant discount rate.

Expected Monetary Value (EMV)

The expected monetary value is a probabilistic balance of investments and revenues,
expected from a set of conditional operational activities, comprising data acquisition and
one or more development projects, which are arranged in an ordered sequence with
probabilities assigned te each action (decision tree). ‘ o
The EMV is the summation of the NPV of projects, reduced by the costs of data

acquisition activities, all expressed in discounted real term money and multiplied by their
assigned prababilides. EMV is expressed in tillion US$ 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. - ' _

Unit Technical Cost (UTC)

The unit technical cost of a development project is defined as the sum of capital plus
operating costs, expressed in real tetms money, divided by the total production over the
pedod from start-up to abandonment: In addition, both the cost and the production must
be discounted. The reference date for the discounting should be the same for denominator
and numerator (e.g. the first year of expenditure) and should be stated. The unit te¢hnical
costs is expressed in US3/bbl (oil equivalent)-at the relevant discount rate.

FID _ _
Final investment decision, the decision (at CMDD or senior executive level) to proceed with

a project.

NFA forecast _
No further (Capex) activity forecast, 1.e. a forecast based on existing wells and facilities
only. .

A6.4 Exploration versus Development Wells

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

Proved Area

" The proved atea is the part of a property to which proved reserves have been specifically
attributed (see also Section 3.1.3). 1tis delineated by the fluid levels seen / interpreted '
from drilled wells and by the area around those wells which geological / engineering data
indicate to be producible. ‘ ' '
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Exploration Well . ‘ : .

An erxplor?tion well is 2 well that is not a development well, a service well. or a
stratigraphic test well. . «

Development Well

A development well is a well drilled within the - i ‘
. ‘ . proved area of an oi] or gas re ir t ‘
depth of a stratigraphic horizon known to be productive. 8 fesemont o

Serviee Wel!

A service well is cither an injection well, a disposal well or a water supply well.

Appraisal Well

?n appraisal well, oz stratigraphic test well is a ‘well drilled for geological information
fot 1o test a prospect), either 'development-type’ drilled ; ‘ex
type' if not drilled in a proved area. P m " proved srea or ‘exploratory-
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