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L Barendregt, Anton AA SIEP-EPB-P : -

From: . Pay, John JR SIEP-EPB-P

"~ Sent: ' vrijdag 30 mel 2003 12:14 ' )
o Barendregt, Anton AA SIEP-EPB-P : 3 e
D .

Subject: " " RE: SPDC Proved Reserves Booking Guidelines )
' S cedevlas | e W

Q‘.his Is still not the final draft (which | have not yet seen), but it is close to being final. D‘ '

The-minimum objective (from-my point of view) for the rest of the year is to ensure that the base case is safeguarded:
namely that oil debiookings are limited to an extent by which they offset gas bookings, so that net reserves changes for
SPDC in 2003 are close to zero. , , .

- My ideal objective would be that SPDC is able to conduct the necessary technical assurance work between riow and .
the end of the year that will enable them to avoid any net debooking of oil reserves, so that there would be no change
to oil, an addition to gas and an overall significant contribution in boe terms from SPDC. | have asked them to
seriously consider what it would take to achieve this - If the reserves were booked in the past, surely it must be
Jpossible to find a way of underpinning them today so that they do not have to*be written off... It would be a genuine
shame if we were to write off reserves in the area that is the most rich resource base in our portfolio!

Ol Gas Resetves in
7 NigeHa-m...

" John Pay o :
Group Hydrocarbon Resource Coordinator
Shell International Exploration and Production B.V., _
Carel van Bylandtlaan 30, Postbus 663, 2501 CR The Hague, The Netherlands -

Tel: +31 (70) 377 7405 Other Tel: +31 (0)6 5252 1964
Email: john.pay@shell.com B
_Internet: htip://www.shell.com/eandp-en.

----Original Message--— . . :
From: . . Barendregt, Anton AA SIEP-EPB-P

Sent: 30 May 2003 12:05

To:. Pay, John JR SIEP-EPB-P - : ’
. Subject: RE: SPDC Proved Reserves Booking Guidefines

John, ‘ '

Happy to discuss next Tuesday (3rd June). In your message you refer to 'John Hoppe's proposat' - istheré a -
.- mailable doument that | could have a look at? | agree with you that in setting new rules we should be as
_reasonable and as objective as possible, leaving no room for subjective interpretation. ‘ '

- Antori'
. )

DEEPXCIJ-ISITION
IBIT

&zm’lﬁﬁaﬁ'
A2 z2)21]0y

~-—Original Message-—-
From: Pay, John JR SIEP-EPB-p
© Sent:  woensdag 28 mej 2003 18:51
- Tot Barendragt, Anton AA SIEP-EPB-P
Subject: FW: SPDC Proved Reserves Booking Guidelines -

 Anton

we are struglling to come up with practicat guidelines for controlling the proved reserves additions process in
Nigeria. |'have just had (yet another) discussion with various people on this topic, which as usual seems to

have resolved nothing. | would appreciate the opportunity to discuss this again with you next time you are in
the office. Meanwhile, please find attached my latest plea for a pragmatic and defensible solution, on which

1
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g " . your comments would be most welcome, ‘ '

John Pay . o
Group Hydrocarbon Resource Coordinator - }
‘ + - Shell Intenational Exploration and Production BV, * ' ‘
j : Carel van Bylandtlaan 30, Postbus 663,.2501 CR The Hague, The Netherlands

Tel: +31 (70) 377 7405 Other Tel: +31 (0)6 5252 1964
. Emall: john.pay@shell.com .
Intermat: http://www.shell.com/eandp-en

=-==-Original Message-----
* From:  Pay, John JR SIEP-EPB-P
Sent: 28 May 2003 18:44
Tot Davis, Phil P SEPI-EPG '
Ce: Blaha, Michael FMJ) SEPI-EPM; Ten Brink, Martin ) SEPI-E
Subject: SPDC Proved Reserves Booking Guidelines .

Phil

followirig our discussion, | think it he!pful to put the following statements down on paper as a means of helping _

to shape the final guidelines: - X . : .

1. There is not absolute certainty on how the SEC rules must be interpreted - we have to put our own rules in \/
place and our managers have to be comfortable that they honour the spirit and intent of the SEC rules. —

2. The key test is “reasonable certainty” that our disclosed proved reserves will indeed be produced. We - N
must be able to stand up in front of a third party and defend to them that the reserves we have booked reflect ™
a scenario that is certain, within reason, to materialize. - - S .

3. This requires that a minimum level of documentary evidence is in place to defend the assertion that
reasonable certainty exists: We (in Shell) have translated this into the minimum requirement for technical and
. commercial project maturity, as documented in our guidelines. The only significant change to these criteria .
that is currently being contemplated is to link reserves booking for major projects and new field developments
to FID, as opposed to VAR 3. ' S - .
ey e

- . 4. In Nigeria, the situation is made more difficult by the fact that the avaitable discovered resources are vastlty
* more than can be accommodated within a reasonable time frame under current OPEC constraints. This is a
_ very unusual situation, requiring some form of "reasonable certainty” test to be applied to the entire Nigeria \/
. portfolio. Here ! find it difficult to be specific, and depending on one's attifude one can be more or less bullish
. while still claiming "reasonable certainty” to exist. | suggest that the current ExCom would be unwilling to over,
stretch proved reserves bookings (but we should test them on this) and there! blocker nead
to be put in place to regulate the pace with which new reserves are addéd to the portfolio. -

—— )

==

5. John Hoppe's suggestion of distinguishing between (1) ihcremehtal developments on existing producing
assets and (2) new developments requiring significant new infrastructure provides a sensible means of

effecting control which maps relatively easily onto the existing guidelines 67 the rest of the Group, The former \/
would require ‘a relatively lower level of technical definition{VAR an the latter (VAR 4/ FID). This in
n th

principle prevents a whole slug of new reserves being booket he one hand, while allowing the study effort
-to be varied to bring new reserves in as and when required. ' ‘x\» Whe. ogo hava u._?/ﬁ R cj- OJ'ZVU

8. Allied to this, we need sensible criteria for assessing the commercial maturity of individual projects&bd of
the portfolio as a whole. | think it reasonable to book proved gas reserves in relation to LNG contracts that we"
have in place and to cover a plausible outiook for domBSTic gas sales, as suggested by John Hoppe. For oil,
there is a whole range of things we might consider. Certainyl individual projects need to be shawn to be
‘commercially atiractive. However, in addition we ne€d to show that entire portfolio reflects a plausible view of
wh"a'rcamy&ﬁm certain,-within reason, to materialize. | think it would be reasonable to assume that

* today's level of investment will continue indefinit d this might be one factor that is taken into consideration
in scheduling new developments. —Ariott I8 clearly a plausible outiook for SCiN's share of OPEC

quota. However, | feel that we must be careful about how far we extend this into the future. [s it reasonable
book reserves today i relation to developments that will take FID in 20107 Yes, | think so. In 20207 P

- . not. In 20307 Al u::ggigmt. However, I'don't know where the cut-off sﬁoule beand attheendofthe ., o
“day it will be up to our fianagers (who sign off-on the reserves disclosure) to determine where their level of
o corpfort is. Perhaps an approach would be as YoRows: ]—( . .
: —‘-\,\(ﬁﬁ‘; vhar Worrud was .

Establish a reasonably certain {i.e relatively conservativej forecast for production and expenditure,

" Using this ag’a ¢consSTraint, Schiedulé & echni . stablis enFID
_ would be. pe~ =Y ' '
_ ‘ . _ O e
. _k ?\A’wv \c&.—" . LoL O “ AN A k\_{o t&e_t"‘L\_c‘.k‘ x—L\.A_ "‘&..Q/Q’\A/V\:CC\X RJW00920778
T - - 4 Bs pec R
——" .g.c_;uu:_:, Ao "‘-buz 5 ) ’f 5 r) — ,\ : \
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Allow bookings only for proved reserves where FID will occur within the lifetime of the exlsting ence.

. Such &n approach is arbitrary, but It has the advantages that: Rul- dJlow d“w
Aleroes bo cowh erof,
a) genuine growth in production can be used as the justification for accelerating FIDs and bringing in H’\ﬂ-‘
more reserves -
b) licence extension, when secured, would allow substantial additional reserves to be booked,
c)it would be difficult for a 3rd party to argue that we were being unreasonable.

‘

Other approaches are possible; we could arbitrarily limit reserves to today‘s production rate times a fixed -
number of years. This allows us to agd; gserves avery year, and Lhrca more in when w, et a genulne and
sustainable increase in offtake rate. cac.& vu::z' C\«. e\ wvu_ﬂls g

7. Whatever we do, it must be demonstrably plauslble I think Jogn Hoppe s suggested approach provides .
enough flexibility at the individual project level that we can then use his suggested criteria as a means of
restatmg reserves bookings, yetin a controlied and reasonabie manner.

* 8. The limiting case, whatever we do, would be our base plan gding forward: we should not baok proved
. resetves Thal exceed what will be delivered by our documented base business plan. To do othewvise would \/

- beto clearly violate the principle of reasonable certalnty _ _ o~

. : _—
Heppy to discuss further, but let's try to land on an approach that we gan ali feel comfortable with. If that -

means we have to fake two or more altermnative suggestions to our managers and let them decide, so be it.
John Pay : ‘
Group Hydrocarbon Resource Coordinator
Shell Intemational Exploration and Production B.V.
Carel van Bylandtlaan 30, Postbus 663, 2501 CR The Hague, The Netherlands

Tel; +31 (70) 377 7405 Other Tel: +31 (0)6 5252 1964 '

Email: john, pay@shell.com - -
Internet: hitp://iwww. shell com/eandp-en

'\M\mraﬁaw Smrgazm WMW
Wu"&s (Eo ClAJ@\OL‘ V\A%C\A S Wl s —(fu::vw ':'

] A
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Oll & Gas' Reserves in ngerla

1. Introductlon .
‘A moratorium on additional SPDC reserves booklngs was introduced in 1999 given concems that lt may not be

. possible to deliver the ambitious growth programme and produce the currerit proven reservas volume prior to licence -

.expiry in November 2019, The moratorium was extended to gas in 2001, as domestic ges sales falling
significantly below the forecasts upon which reserves were ‘based. Consequently, it ltional\?
reserves when FID was taken on NLNG Trains 4/5 in March 2002, pending an overall revlew of gas'reserves.

Reserves were one of the “Five ‘Critical Issues” identified in November 2008, for which detalied action plang were

‘developed and are now being implemented. This reflected concerns that reserves may be over booked if production

and development activity continue to be constrained by factors 'such as OPEC quota, NNPC funding constraints or
executive capacityor if growth in the domestic gas market failed to materialise. Considerable upside was also identified
if the licence constraint could be removed, given SPDC's massive resource base and continuing technical success

_rate in exploration. This note details the main findings of the work carried out under the Critical Issue Plan,
" The work concluded that SPDC could book reserves after licence renewalWis was unsexpected and was tharefore

" extensively tested, both internelly and externally. The conclusions were coniirmed and hence this constraint has been

SPDC DPE-RES - May 2003 S FOIA Confidential

dropped in the reserves estimates presented in this note.

The principal remarnlng constraint on reserves was found to be the techmcal and commerclal maturity of SPDC's

underlying resource base. As the interpretation of SEC guidelines® has been tightened over the last few years, &
detailed review of the resource base was undertaken to determine the volume that currently qualifies as proven
reserves. A fundamental review of domestic gas demand was also undertaken as part of a wider EP/GP Gae Strategy

Ftevrew in order to re-assess gas faserves.

-2, Reserves Post Licence Ftenewal . _
' For external reporting, Group share of reserves (Proved Proved Developed) is limited to future procluctton within the

existing licence or contract period, including any agreed-extensions as may be covered:by documented evidence.

- Recent work has confrrmed that both SPDC and SNEPCO have a- legal rlght to Iicence extenslons ln the case of
SPDC:

» . The Government is obliged to grant a licence renewel under the Petroleum Act, so long as the lease holder has-
~ .complied with their licence obligations. These. obligations are in line with normal buslness practices and SPDC is
_therefore unlikely to be found in default.

» Licence renewals have been granted to all JV partners in the past. A relatively low fixed charge has also how

been specified for licence renewal (in the past a payment was negotiated).

» Legal opinions were obtained from Group Legal, Nigerian Counsel and Cravaths Swain and Moore AII contirmed |

a solid legal basis for the lease holder’s. right to licence extensions.

> A“defence” letter outlining the position was approved by EPG EPF, and LSEP and has been accepted by KPMG.
. In the case of SNEPCO:

» Licence rights under the PSC. are vested in NNPC as licence holder, who are obllged under the terms of the PSC
1o apply for rerewals.

| » The renewal condmons are’ as covered by the Petroleum Act, and s0 essentially |dentrcal to those for the SPDC

llcences

» If the renewal' is granted, either party to the- PSC may exermse the optlon (provided for in the PSC) to axtend the

PSC tarrh in line with the iicence renewal

3. Applleatlon of SEC Guidelines in ngerla | ' , - ' t>

The SEC' Guidslines, as documented in the Group's Petroleum Resource Volume Guidelines, are applied full

§£E)_C/and SNEPCO. There are no “grey” areas allowing for interpretation. The key elements are as‘lﬁllafvsLhL ©

» Reserves, being future ‘hydrocarbon product available for sale, are tied to projects. The aggregated production

* forecast must be consistent with the reported reserves, This aiso holds for the ‘proved forecast’, as defined by the
.aggregated ‘reasonably certain' amount of hydrocarbons forecast to be produced by the appropriate
development/production.scenario, duly respecting license duration and overall constraints (e.g. quota). -

» For a tesource volume to pass from scope for recovery (SFR) to reserves (for internal as well as external

reporting) the associated pro]ect(s) have to reach both technioal and commerolal maturity. This is deemed to
be the case when:
o The Shell shareholder 'assurance protesses have been satisfactorily passed both technloally and
cornrnerolally and no significant issues that could preclude proceedrng with the project exist.

RJW00920780 i
Treatment Requested
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L, Ql;éﬁNpta_for Discusslon _ o . Restricted ot .
N \/ o Support to fund the project Is reasonably certain (e.g. the project survives the business planning:
‘ - processes of Capital Allocation) and the project forms (or Is reasonably certain to form) part of the relevant -
/ ) business pfan. - - —————

, o I sholld be emphasized that if no Proved reserves can be assigned to a project, then the related .
! : - petroleum resource volume should be retained as SFR, Le. there should be no Expettation reserves .
_ . reported without Proved reserves. " o ‘ . ‘
. » Major reserves volumes that are no longer judged to be commercially mature shouid only ‘be de-booked aftar
thorough (re-)evaluation. - : - - . e T T
> For project reserves to enter into the Proved category, -Independent review and challenge is Tequired (as a .
control) to preserve integrity of the extemal disclosures. For major projects such revigw.is routinely executed
. through the Group’s; Valué Assurance Review process. Note that co%:ept selaction must at least have

been completed. P‘NQ:C(CQ_ \o, ;..._Q_}_ S?DQ'WRQ%‘ o wow FTD .

AN

Historically, SPDC'’s reserves have been based on probabilistic-estimates of volumes initially-in-place combined with
ranges of recovery factors. Projacts.were only defined, as part of the Field Development Planning process. afte y
of the reserves volumes were already booked, In recent years Ultimate Recovery Change He%ﬂs'gURCRs] used to
.document reserves .bookings, have included a description of a “Notional Development Plan” that ouflines how the
‘volumes could be produced, but not how they will be produced. Congequently there is how a need to reconcile the
booked reserves numbers with the volumes covered by projects in the Business Plan, : :

- Strictly speaking, booked reserves that are not covered by a specific project should be reclassified as SFR. However,
it is recognised that project recoveries may change as a project progresses to execution, and new projects may be

- defined as a result of ongoing work in the Asset Téams. Reclassification should. only take place as the result of a

thorough re-avaluation of the reserves volumes documented in & URCR. In between such revisions, any variances.
batween the booked ARPR volumes and the Business Plan project volumes should be trackﬁm'm_pﬁgQWUally

W o<}

ag_part of the Hydrocarbon Master Plan. Each van ‘be"accompanied by a’resource maturation plan -
explaining how .and when it will be- resolved, either by. maturing néw. development activities, or by re-evaluation and
reclassification. . . . . . '

Developrrient projects within SPDC are defined to incorporate. activities only from within a‘single field, but may deliver
preduction from several reservoirs and blocks, Production forecasts assoclated with each project must be broken .
\_/ down into separate. forgcasts for each reservoir-bIbck 16_enable accounting at a level where the Gorfact physical
’ reserVoir behaviour can ba shown to apply. Proved forecasts are derived from the expectation forecasts by
-, discounting by the ratio between the low ultimate recovery (P85 estimats) and the expectation ultimate recovery of the
respective reservoir-blocks. In recent years, all proved developed volumes (l.e. those related to the NFA forecasts)
.have been taken equal to the expectation forecasts (i.e. undiscounted). Clarification in the latest Group Guidelines
.recommands that this should only apply to “mature” reservoir-blocks This re-introducing the concept of

proved blocks to catalogue those reservoir-blocks that are sufficiently mature to require no discounting. Proved
foracasts for all other blocks are discounted from the expectation. Proved blocks are defined to be those with:

» Volumetric estimates based on 3D seismic; : - s/ Lo si
' y S, S AN NMTC [ PALSS LS .
. » Fluid contacts known to “reasonable certainty”;-——" becsest. ou - . ( R / : 3
» An adequate number and distribution of well penetrations; . '
> Cumulative production In excess of 25% of the estimated ultimate recovery.

The key documentation for a-project in SPDC is the Project Proposal Sheet-(PPS). This provides a description of a
_project and all of the information to carry out an economic evaluation. However, more. is required to demonstrate a

project is technically mature. , . : ] . , -
/ > For each reservoir-block addressed by a project there must be & demonstrable audit trail for the resource volumes
, - carried in the current ARPR. For some of the older resource volumes reported before the introduction of the URCR
. Teporting system, this may require additional review. . e o B S
\/ » Each PPS must be based on a current Field (re-)Development Plan (FDP), and any changes from the FDP. must
- be documented. _ S . ' - o
Wik Smaller projects, for which the PPS is based on a “notional” development plan, must. be based on a well-
. established analogue for which there is a current FDP, The basis for the analogy and any deviations must be

NS

documented. . - . : _ I . XA ol Foan”
> Projects in the “Base Plan” contribute to SPDC's proved reserves and therefore must have been subjected to
independent review and challenge (as a control) to preserve integrity of the external disclosures. - - A
"o For.major projecis (~U5$100 million, 100%) such a review will be an externally led VART wow FID
* o For minor projects (<US$100-million, 100%) an intemal SPDC Corporate Project Review (CPR) should be
cartied out. C o :
o Related minor projects producing through shared facilities such that they may mutualiy affect each others
development decisions should be grouped for review purposes, e.g. an infill-drilling project, tie-in of a
satallite field through the same facilities, and the installation of associated gas gathering facilities. In_many

cases the resulting integrated project will then require a full VAR,
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hydrocarbon resourfce maturation plan documenting how and when projects will be defined, or the resource
, volumes removed/ These will include small volumes “eft over” after reconciling project volumes w g 7
m s and UADs and all of the SFR. : :

» - Resource volumes “missing” from thé ARPR, i.e, volumes Cafried in a PPS for which thér&are no corresponding
volumes reported in the current ARPR-must be documented in a URCR during the current year for reporting in the
next ARPR at the end of the year. . : - . : S

Al projects must be assessed against the Group’ itabl set for the Capital Allocation process. This \2
not mean the projects must rank and.be funded, but they must pass the screening levels to be considered ~
LTV WOk L ' ' e -

mature. o
Assurance of market availability, in addition fo having a contract, requires the availability of the infrastructure to

ANEAN |

" transport the” product to market. This requires elther: o , ‘ . .
- » The project will deliver praduct into ‘an existing pipeline syster?: having sufficient ullage tu'ha'ndla the full volumes._..

» The project includes the development of the necessary tr ;isbort infrastructire. o

Where major new infrastructure Is to be built, e.g. for a new offshore field such as in the H-Block, or for a remote
onshore field such as Utapats, the project should pass ¥ to ensure there are no .significant issues that could

preciude proceeding with the project. Moreover, where the infrastructure component of such a project is dedicated to

. the project, L.e. is not providing shared capacity for use by other developments, then the project is a true "option”, and
_in order to be reasonably certain of funding by the Group it should take FID before being considered commercially ,\{
" mature. o ' . ca T ) Lo - ] . ' -

" Much'of SPDC's gas reserves are assoclated gas volumes subject to the same concems as the corresponding oll

Vi —Tiffle non-associated gas has been booked to date, and with the focus on oll, NAG reservoirs have received

little attention until recently. Further areas of concern for gas are: ' ‘ , '

» The commercial maturity of the various projects. in particular the availability of evacuation routes to the-designated
customers, and contractually bound, realistic, gas demand forecasts to constrain the sales gas supply forecasts. *—
Many of the domestic gas contracts are small GSPAs, effectively renewable indefinitely, and conseguently do not -
provide a clear boundary for the reserves. In such cases the reserves are constrained from- the supply side,

“ensuring only existing supplies and projects in theBase Plan are counted. Previously these forecasts tended to
agsume continuity of sUpply’ lo] wolls as required. - '

" » Data availability. In particular, gas properties from fliid samples, and the reliabllity"c‘wf- historical gas production

. ;\'/olumas. This should be teflected in tha range of volumetric uncertainty and the corrésponding discount to proved
“reserves, . , ' L o : o
> '?‘_éufficient supply projects are defined in the Base Plan to cover the full contractual demand for NLNG trains 1-5;
“but the plan assures full blow-down of the back-up/swing NAG supplies in Bonny and Soku In the later years
[ISSUE BEING OIL RIMS?]. These volumes will be replaced in subsequent Business Plans (2004/2005) by further

AG nodal projects that are not yet mature enough to carry in the Base Plan this year, . | Lo

~— Y

. With the size of SPDC's portfolio, not all projects can be accommodated within a five-yoar p’}:ograrnme perlbd due to
. funding and other resource -constraints. It is important to distinguish incremental projects in existing fields that are

reasonably certain to be funded by the Group and Partners at some time, prabably soon after the five-years, from new
developments that can be truly said to be optional and therefore not reasonably certain to receive funding. The former
category of projects are candidates to be included in the Base Plan. ' A

. S N <
‘4. Review of SPDC Regoyrce Base - 1577_3’5 ) S - .
SPDC currently carries ‘billioh barrels (100%) of expectation oil reserves in th‘e_touowing categories;

MMobl, 100% | " Proved Blocks __Unproved Blocks - Total - é e
Developed o T en 626 . . <Zoulo L .Zg' s
Undeveloped in Base Plan - - 1,931 . 3182 5063 9-9'°

* Undeveloped, not in Base Plan SRR 1962 - 2,207 ‘ 4,169 S . '

" Closed-in Fields (e.9. Ogoni Area, : - 1,627 1,827 7 .
Utapate) s o - , . _ : _ ho e { FR
Partially-Appraised Fields/ i 3,113 3113\ —_

Unappraised Discoveries (PAF/UAD) -
Total B o ‘ ‘
Here, “Base Plan” is defined to be those projects carried in last year's Business Plan plus the critical T4/5 gas supply
projects being matured in Soku and Gbaran/Ubie this year. .

Of these volumes, only the first two categories carmy correSpondinQ proveé volumes. The other three ca{egoiies do
not, and therefore should be carried as SFR not reserves. A case could probably be made that the bulk of reserves in
! it .

‘ - - - - N
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" tha third category, “Undeveloped, not in Base Plan”, should be retained as expactation reserves on the basis that they
represent incremental developments within existing developed fields. However, this will raquire further work to review = .
their project definitions and maturity. Possibly ‘part of the PAFs & UADs could be similarly justified as sateliite
developments tying in to existing fields. The remaining 4 to 5 billion barrels should really be down-graded to SFR, with

} little prospect of adequate studies in the .near future to mature, or in many cases even GY their development

Projects. - ¢ p_ waeel uto\nmb‘— betowatng o Paovesd oud. Expl.
Besides the impact on the Grbup’s intemally reported vglumes, it would be difficult not to reflectBuch a change in the

volumes reported to Government. These are raported under the Nigerian National Standard (NNS) format based on -
the 1987 SPE definitions of Proved, Probable and Possible volumes. Moving expectation reserves t6 SFR would

© |require a.corresponding move from probable (P2) to possible (P3). This would undoubtedly have a knock-on effact on'
our position with regard to the Reserves Addition Bonus, particularly in the light of the ongoing legal dispute. ‘

There would also be a consequence for Expldration, in that most newly discovered volumes could only be booked as
discovered SFR. The only reserves would be for early hook-ups, and then not necessarily in the year of discovery, -
Moving SFR to reserves would require a Field Davalopment Plan and commitment to development sometime later. '
-Projects in the Base Plan, which hence carry proved reserves, have been raviewed against the criteria for technical
maturity (see section 3 above: audit trall for ARPR volumes: PPS clearly linked to a current FDP). All projects in the
Base Plan have passed economic screening against the Capital Allocation criteria, and are being proposed for
funding. They are therefore deemed commerclally mature. Projects are either mature or not, there is no *in-between”.
Projects that are not mature [which ones are these; the options?]will have rnaturation plans prepared by the end of
June 2003 leading to full maturity for next year's Business Plan (by 30™ April 2004 at the latest). .

\/' Projects have also been reviewad to establish whether or riot they have been subject to independent review and

~ challenge of the selected concepts (passed VAR3 or equivalant). Again there is no "grey” area, they have either
~~ - passed or not. Where further independsnt review is required, this will be scheduled as part of the projects’ maturation
plans, _ : Ce . o '
A comparison of the expectation Base Plan forecast using the criteria discussed above with that of last year's
(- Business Plan is presented in figure 1. The NFA forecasts for drainage points producing from fields with no. associated
'Qh\p" das gathering or other gas solution in the Base Plan ed from 008 to comply with flares-out, A
« ‘breﬁmﬂﬁ?ﬁt‘?sgmmate of proved ofl volumes compared w’gh those &s booke FIENE is presented in
- Table 1, and the.changes summarized in figure 2, . bemertar, borna?: - S

b4

The overall net reduction Is 75 Million m3 (ﬁ_;IIMbbl?). An ‘overall reduction of 150.34 million m®.within' the
--ourrent licence period is partially offset by an additional 75.35 million m® post licence. The bulk of the reduction within
- the licence period, 132.78 million m® results from including only the Base Plan projects.”Other changes are relatively
. smalk R ‘ : , S
% -4.40 million' m® for the reintroduction of discounting proved developed volumes in unproved blocks;

>V -7.77 million _m’ for closing in NFA production from 2008 where- there Is ‘no .associated gas gathering or
. alternative solution 10 achieve flares out: . : . :

» -5.02 million m® for the postponement of EA phase 2.

Most of the volumes that are technically and commercially mature have been subject to external review, but roughly

-+ one third of LE volumes at 1,1.2004 require further work to either demonstrate they are sufficiently-mature, or mature
them further. Of these exposures, 28.38 million m? are mature, but have not been externally reviewed, while 81.55 -
million m? have not been demonstrated to be mature. ' S

" A number of projects currently excluded from the base plan are being-matured and will achieve VAR3 by late 2003 or

_ during 2004. These could be included in the base plan beyond the five year programme period on the grounds that
they enable continued production from existing assets post-flares out in 2008 and develop incremental reserves in
existing assets. They would be carried as exposures at 1.1.2004, but with clear plans in place to mature the volumes
by 1.1.2005. Volumes are as follows: : - o ' : '

- Otumara '~ 9.35minm®  VAR3 October 2003 - - .
- Akri-Oguta - 11.38minm® - VAR3 November 2003 7

" Remaining Uble . T434minm® VAR3 July 2003 e Wl‘d R
Land Area - West 663minm®  AGG has VAR4 b_uLQng_gj:L/ : '

currently _on- hold. Oroni-
Uzere fields take VAR3 in

June 2003; Aferolo fields
take VAR3 in November
2003.

|
B . . . \
Nun River . 894minm® VAR3 currently planned for \
- July 2005. ' i

|

" The combined volume of 40.64 million m® would reduce the shortfall to 34.35 million m® (216 MMbe)..
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~ ' 'S. Review of Gas Forecasts

. Volumes for NLNG are based on the varlous train DCQs and premised 338 stream days per year. Dernand forecasts
. are run out to the expiry of the basic contract terms for each train:

‘» Trains 1 & 2 basic term expire$ 30/9/2021

> Train 3 basic term expires 30/9/2023 " - - | 7
4 Q,‘_t{p oeat

> Trains4 &5 basic term expires 30/8/2026

No discounting from expectation to proved has’ been applied as WMMTT—;MD
guarantee mesting demand, Bonga gas production (8.28 milliard m”, 100%) has been excludeéd from the demand

* volumes to determine SPDC supply volumes. No provision has been made for further volumes from Bonga These

'should be offset from the train 6 bookings expected next year,

~'Domestic gas volumes are also based on the latest demand forecasts. These have been reduced from last year to
include only those volumes for which there are firm contracts in place. Gas ‘supplies to NEPA's power stations (Egbin,’
Delta, Sapele and Afam), Ewekoro/Shagamu cement factories -and DSC Aladja are based on GSPAs between SPDC .
- and NGC:
» Utorogu, ACQ 66 Bct/yr and date 2008
» Oben, ACQ 14.7 Bet/yr end date 2012;
> Sapele, ACQ 24 Bcffyr enid date 2007,
. » - Afam/Obigbo North, ACQ 31.85 Bef/yr end date 2016. ,
" There Is a direct GSPA between SPDC and NEPA for Ughelli East, ACQ 219 Bcflyr explred but under re-negottatron
A GSPA exists to supply gas from Alakiri to NGC for delivery 1o NAFCON's fertiliser plant (ACQ 17.5 Bscfiyr). This
contract expires in“2008 but has similar extension provisions to the other GSPAs. Nm%@en__d'o_@t_slnce
_ ml_dﬂ_aaa_,due_tc_plant_brea.kdmn Forecast gas sales to this customer are based on expected reactivation of the’
fertilizer plant to its existing capacity and extension of the GSPA beyond current contract life. However, for the.
. purposes of proved reserves, reactivation of the plant has been excluded. :
_ Although a GSPA has never been executed for.gas supply to ALSCON, negotiatron had been ongorng since the early
1990's and there is an interim agreement with NGC to supply gas from Alakiri and Obigbo. This allowed ALSCON to
start commissioning their plant, bulld up consumption to-30 MMsci/d beO’E%tﬁ_ngm_shm_dmmn_ZDDaior ack.of
* working capital. Current deriand of about 10 MMsct/d Is for utilittes only.”THe forecast shows a restart of the plant 1n
-2 uilding up to 102 MMsci/d in 2008 However, for the purposes of proved reserves, restart of the plant hes been Z
i excluded
. The' he'smaller customers have direct GSPAs with SPDC with various end dates

Al above GSPAs are not tied to field depletion and all have provislons for extension on the basis of mutually
accéptable terms.. Extension of these GSPAs has been assumed based on historical connection to SPDC's gas
solifces and the limited scope for other suppliers to deliver gas more competitively to most of these customers than S
SPDC could, Inthe West, the forecast has made allowance for Chevron's share of the gas supplies. .

. Work is still In progress on the supply side, particularly the existing small NAG plants, to determine the techntcal oo
liftetime of these supplies. At this stage all domestic gas volumes have been cut-off at the old licence boundary of 30"
November 2019 kings. It may be be possibla o extend some volumes beyona_that date once the ‘l/

“work has been completed later this year.. "
The increase in gas -supply. to the Afam power station has been excluded for the purposes of proved reserves.

-Although the project is “committed” and being progressed on a fast-track, at this stage the upstream project definition
is barely at the VAR2 stagé. By the end of the year VAR3 will have been takeri, and it may be possible to include the

. volumes. Similarly the increases in ALSCON and NAFCON demand may' become bookable if-we get firmer

- indications that they will indeed increase their take. . o Wi bo 7 o
Although a Letter of Intent has already been signed for the West African Gas Pipeline, there Is currently no firm supply

" project identified to provide additional gas in the Westem drvrsron “This may matWé"s‘tﬁflcrently dunng the year to allow

_booking at 1.1.2004.
A breakdown of the Iatest estimate of proved gas 'volumes compared with those as booked at 1 1 2003 Is presented in’
Table 2. Bl s\onr
The overall net increase Is 37.5 75 Milliard sm3(xXBoe). he chahges are summarrsed in frgure 3. The reductrons
in domestic gas volumes (14.478 mrd m?, Shell share) and remova| of WAGP volurnes (4.180 mrd m®, Shell share) are
more than offset by the new NLNG booklngs (56.202 mrd m®, Shell share). Potential upsides from the reintroduction of
WAGP, and the Afam power station, ALSCON and NAFCON increases could add a further 4.180, 6.708, 3.739 and
. 661 mrd m®, Shell share respectively.: . .

‘Q*Q.

PR
i

"o-<)' o

6. Current Reserves Position - SPDC

' The overall position for SPDC Is summarized in figure 4. The currently defined Base Plan includes a number of -
projects requiring further maturation to be fully compliant with the SEC and Group guidelines. However, studies are in
progress to achieve compliance. Moreover, there are a number of projects currently axcluded from the Base Plan,
which are essentially no less mature and also being studred (Otumara, Akri-Oguta, Remainder of Uble, Land Area

SPDC DPE-RES - May 2003 o 77 FOIA Confidential ¢ RJW00920784 5
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‘ . 3 #
" West, Nun River, Afam Power gas supply Including ALSCON & NAFCON increase, WAGP gas supply). These should " *
be moved within the Base Plan, Criteria for inclusion are: : ' '
> Project addresses further davelopment within an existing field or fields, and ‘supports continued production
} beyond flares-out in 2008, ‘ ' ) - - : E : o
)~ . » Studies are in progress leading to full maturity in time for next year's Business Plan and would result in re.
booking next year if de-booked this year. » o '

> . Gas market availabliity is confirmed. , . .
- This results in a bottom line of 2030 MMboe, Shell share, approximately the same as would result from continuing the
moratorium for one more year (1.1.2003 volumes less 2003 production giving an LE of 2921 MMboe). There is an
‘overall shift of about 320 MMboe from oil to gas; but this Is all proved undeveloped. -
[indicate the equivalent numbers if we follow’s Daljit's suggestion. ref leaving the option projects out of the base plan]
~ With the upside projects included (otherwise some NFA production is lost from flares-out in 2008), proved developed
+ .oil volumes decrsase only slightly by 8 MMbbl, Shell share. This reflects the relatively low drilling activity during 2003,
which does not quite replace production. Movemants between fields. may have some impact on depreciation
- caleulations, but these should be small. T . _ C . . .
A proved reserves audit is planned for early August 2003, This will provide the acid-test for SPDC's numnbers.

7. Current Reserves Position - SNEPCO . . _ _
SNEPCO's reserves were subjected to an extemal reserves auditor review fast year (Houston; Sept. 2002). All

evaluation techniques and resulting data for external disclosure strictly conform to the SEC Guidelines.

> Proven volumes for the SEC are booked only for those projects where FID has been awarded (OML118, OPL209
and OPL219). For each of the fields, Shell entitlement (i.e. not working interest) is given, !

> Of the current proven volumes, none are foreseen to be produced beyond the licence period. The .only volumes

projected beyond the licence period are SFR. However, licence will become an'issue in the future: o .
o As producing assets are developed and produced, maturing further proved volumes towards the technical
expectation; o : - . - ‘ . :
o For OZL219 whare a conversion 1o an OML is being pursued, and first prodLicﬂorp .Is now possibly .
delayed. ' ' e

. Apart from a fraction of the associated gas from Bonga where firm-gathering plans are in place, all gas (and NGLs

- from the gas) are currently booked as SFR-un-commercial. No PSC terms are in place for the gas: There'is likely

to be more gas to come from Bonga, but as yet no firm plans dre published for when and how-much. This needs to

)/ be taken into account in SPDC’s future gas bookings to ensure no double counting of the NLNG' volumes. The gas
/ valumes currently booked for Bonga are best left on the books rather than de-booked and then re-booked later; ..

provided PSC terms are being negotiated before start-up,

SNEPCO as at 1.1,2003, Shell entitlement . :
' A ol Gas

milionm® .. miliardsm®
Bonga T ssar 2553  (9.28, 100%)
Erha (operated by ExxonMobil) ' 2135 - - Gasreinjected
Abo (operated by Agip). .. S - 42 - ' - Gas reinjected

Total : : o 73.83 " 2,553

+ Plans are in place to book a further 3.47 miillion m® for the ExxonMobil operated Bosi Field (oil only)for 1.1,2004. As
with Abo and Ehra, all gas will be re-injected and no reserves are carried.” . . T "
E 8. Recommendations [for Issues within SPDC coriti‘ol, le. most, we should present these as action plans
rather than recommendations] ' . o : e - :

For SPDC:

v > Seck EXCOM acceptance of the level of exposures we wi i matyred. o
» Prepare maturation plansmgfmwmm realistic timing and
) \/ resource requirements to allow them to be ranked. A small “hit squad” working with each of the Asset Teams will
tackle the top-ranked volumes, and there will be an education and awareness campaign at all levels to. get
things right up-front for new volumes. " ' '

.\/ﬁ' Establish a formal resource maturation process in line with the current T&OE efforts to address the wider issues of
compliance with the Group Guidelines for internal reporting. The “what” and "how” is fairly well established, but we

~ are lacking common tools and data systems, and need to more clearly define roles and responsibilities.
\_/ > Broaden our LE tracking (quarterly) to address a wider range of resource categorles and resource volume maturity

(only expectation volumes at the moment, and then without any measure of maturity).

SPDC DPE-RES ~ May 2003 - RJW00920785 &
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o > Further investigate the position with regard to booked expectation reserves not covered by any pro]ects and the
v implications-of reclassification of volumes as SFR.

SNEPCO is in good compliance with the Group and SEC guldelines The only exposure ‘being the amall volurne of
' Bonga gas reserves. The only recomfmendation here is: ° ’

J - =% "Ensure that negotiation of PSC térms for the gas take placé durmg this year ot early next,

! SPDC Onshore Oil Reserves, EPG Note for Informatlon. January 2000 . '
i Petroleum Resource Volume Guldelmes. Resource Classification and Valne Realnsatnon, EP 2002 1100 SIEP EPB-P April 2002
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: . Drah Note for Discussion _ Restricted  * & &0y -
" Table 1 - SPDC Ol & Condensate, million m®, Shell share - ' ' ~a
' ' Within current Post-licence . Total ' '
. licence period , :
| Booked at 2003" - ‘ | S
© Onshoré (30% Shell share) 36018 - 36018 : |
Shallow Offshore (30%) 16 - - 156 -
_Shaliow Offshore (77.14%) ' - ' 42.95 ‘ - 425
- Total booked at 1.1.2003 . 40469 . - 404.69
Expec xgg production gur!ng 2993‘2’ : _
_Onshore (30% Sheli share) - 15.15 - 15.15 -
Shallow Offshore (30%) 047 B 047
‘Shallow Offshore (77.14%) - ' 2.13 s. . 213
Total expected production during 2003 1745 - 17.45 -
. Reference position at 1.1 R l . .. ,
"~ Onshore (30% Shell share) 34503 - -345.03
Shallow Offshore (30%) . . 139 R 1,39
. Shallow Offshore (77.14%) 4082 - ‘4082
Total reference position at 1.1.2004 °  387.24 . " 387.24
' 'Base Plan2003 : L.
' Developed . . - 10442 . 2534 © 12976
. Fully mature o < 5757 .. 1489 72.46
o Exposures S o h C "
. Noéxtetnal challenge . 19146 9,02 - 28.48
‘ Technically immature . . 5545 . " 26.10. 81.55
 Total exposures . - 7481 35.12 110.03
Total Base Plan 2003 . 23680 - - 7535 312.25
_ Change w.t. reference position 415034, 47535 . | - 7499
Upsides @ = . .‘ e L
, Otumara ' S : - o 19.35
Akri-Oguta - o I T 1138
Remalning Ubie : . o o . 4.34
Land Area-West R , 663
Nun River S oo S . 884
Total upsides , R . : 40.64

1) Minor revisions to productlon data compared with 177 January 2003 submission,
. &) Based on 2002 Business Plan foracast, '
3) Includes 7.77 min m’ restored to proved developed by prowdlng AGG facilities for NFA
production. :
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NOTE ~ 18 Nov, 1999 CONFIDENTIAL
From: Anton Barandregt Group Reservaes Auditor, SEPIV
To: Linda Cook - Director, SEPIV -
Steve Ollereamshaw Managing Director, PDO / GISCO
Copy: Abdulla Lamki Deputy Managing Director, P['_)O
o Kees Ruitenbeek Director Corporate Affairs, PDO
Vince Holtham _ Planning and Economlcs‘ Manager, PDO,
Said al-Abri Reserves Reporting Coordinator, PDO
Niel O'Neill Discipline Head, Reservoir Enginearing, PDO
(circulation) ~ EPS-FX: Gardy, Renard
{circulation) EPB-P: Platenkamp, van Dorp, Aalbers
Charles Watson - Business Advisor, SIEP (EPM)
Egbert Eeftink Director, KPMG Accountants NV .
Stephen L. Johnson PriceWaterhouseCoopers
SEC PROVED RESERVES AUDIT - PETROLEUM DEVELOPMENT (OMAN) and GISCO
' ' 23-27 October 1999 ‘
I have audited the proved reserves stntemLms of PDO / GISCO for the year 1998 and the processas that were.

"followad in thelr preparation. These sta;an’nsnts presant the extarnally reportad Proved and Proved Developed
- Reserves as al 31 December 1898 logetheﬁ' with a summary of the changes in Proved Reserves during 1948,

- The audit followed the procedures laid |down In the 'Petroleum Resource Volume Guidefines, EP 98-
1100/1101" (based, inter alia, on FASB|Statement 69). R Included a verification of the technical and
- commercial maturity of the reported reserves, a verification that margins of uncetainly wera appropriate, that .
- Group share and net sales volumes had Ii!:can calculated correctly and that reported reserves changes were .
classified coirectly. The audit took the form of detailed discussions about the reserves reporting process with -
" PDO / GISCO slaff and brief technical reviews with PDO staff of some of the major oil and gas fields. Tota
booked reserves (Proved, Group share) were 134 106 m3, of which 100 1076 m3 was reported as developed.

* The audit tound that PDO / GISCO follow well prescribed Srocedlires in thelr annual reserves reporting process. -

and that there were no deficiencies in th
" made of the well organised system of end-

rigorous consigtency and auditability betwe

ARPR. ' Co

The most signiticant comment concems {

proved developed reserves estimates. H
_ cffset by the fact that the expiration of the

ba demonstrably producible) has ‘not be

procedures or their application, Particular commandation was -

var reservas reporting, which ensures a sound technical basis and a -
bn‘ reserves reported to SEPIV and those documented in the annual

e generally consarvativ.a nature of individual flelds’ proved énd', '

>wevaer, any scope for increase in extemally reported reserves is -

production licence in 2012 (within which reported volumes have to -
proparly accounted for. The net result is that reported Proved .

. Developed entltlements are likely to be some 15% overstated, whilst the Total Proved entitiement resesves are
probably of the right magnitude. As the 2012 date draws nearer, the cut-off effect will become more-. .
. pronounced and it should therefore receiva broper attention in future submissions. ' -

The audit finding is that the PDO / GIS(.J,O statements faidy represent the Group entitiements o Proved
Reserves at the end of 1998. The 1998 changes in the Proved Reserves during 1998 can’'be fully reconciled
from the documents at hand. The overall dpinion from the audit regarding the state of PDO / GISCO's 1938
. Proved Reserves submission, taking account of the thorough technical work underlying the estimates, as
-_reflected in Attachment 4, is therefore good, : )

ings and observations is included in the Atiachm

T

ants. '

" Attachments 1, 2, 3
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Attachment 1
_ SEC PROVED HESERVES AUDIT - PDO/ Glsco 23.27 Oct 1959
[ ' MAIN OBSERVATIONS

1. The audit covered the comblned reserves submission by PDO and GISCO (Gas Investment and Services
Co). Tha reserves submitted by PDO related exclusively to the oil fialds in the PDO-held concession, in
~ which the net Group interest is 85% of the private shareholders' share of 40%, or a net 34%, No Group
entitlement exists to any gas or condensate reserves although PDO can apply any associated gas that it
produces for its own use. The private shareholders (PSH) have no fitle to any gas or liquids from NAG -
pas resarvoirs within the PDO ficence, but there is‘an agreed (in principle, but not exercised) purchasa
right by the PSH under the new GISCO / Oman LNG contract. This allows NGL ahd NAG reservas to be
- assessed and booked by the PSH. Calculation is complex and is essentially determined by translating
forecast PSH profits into gas/NGL volumes through agreed NGL/gas price formulae. Separate sheets
(within the sama submission) have been supplied for oil (PDO equity) and NGL/gas (GISCO Purchase
Right) volumes. This is accepled because the three streams are mutually exclusive in the submlsslons
" . and do not give rise lo confusion.

2. The Omani Govemment are keen to see an expansion of the coumry s rasarves base and have awarded
. PDO a reserves addition bonus for every barrel of additional reserves in existing flelds agreed with the
. Govemment. Extensive study work is undertaken by PDO to justity reserves additions through further infill
drilling (most of it throtigh horizontal walls) and through a continuing effont of new technology solutions and
cost reduction, in an attempt 1o keep intill drilling costs at their current low level of $2-/bl, A waell
establishad process of reserves approval is in place, ihvolving proper documentation of the basis for the
reserves addition, foliowed by maealings with Ministry staff. Main focus of thess étorts are the 30-year
fleld raserves, but proved estimales are now also updated and recorded in the documentation. The latter
- was one of the recommendations of the pravious resarves audit in 1995,

.3, The audit found that PDO follow well prescribed procsdures In thair annual reserves reponing process and
thal there were no deficiencies in these procedures or their application. Paricular commendation can be
made of the well organised system of end-year reserves reporting, which ensures rigorous consistency and
tull auditability between reserves reported to SEPIV and those documented in the annual ARPR. The .

- latter document contéins exclusively 100% field figures and includes in-place and reserves estimates for
_ the NAG gas fields. Whilst tull audit trails are in place for all updates of any significance, it was noted that-
. some minot updates, e.g. those adjusting 100 low proved estimates when the latter are- being overtaken by
production, are handied by brief notes for file, which are not always referenced in the text.

4. " Many STOIIP probabllistic estimates tend to be based on static wall data only. No account seems 10 be
taken of available performance /material balance evidence. Total oil recovery estimates tend to be basad

““reservoir.” No probabilistic addition of reservoits within fields Is made. The result is that many proved total
recoveries are low in comparison with the field's maturity (see also Fig. 1).

5. Proved developed resarves for each field are calculated as the minimum of either expectation daveloped
reserves or proved total reserves. Because of the conservative nature of the latter, that value tends to
prevail. In line with Group guidslines, proved developed reserves should be made equal.to expectaﬁon :
developed reserves for mature fields. Many fields have a ratlo of Np/UR in ¢ excess of 40% (see Fig.1).
The area can therefore be classed as mature.

6. The PDO production licence expires on 24th June 2012. There is at present no legal righl 10 extension.
Total proved resetves in the 1998 reserves submission Have baen postulated to be producible within that
pericd. This was done through a forecast al current plateau lavel, cut off ai the point where production
exceeds tolal field proved reserves (in 2007). This forecast cannot be sean as realistic, - -

7.  For the proved developed reserves no proper aasassmem has been mada of the volumes aclually
producible within the licence paricd. 1t was noted that the éxpectation NFA {no further activity) forecast-
shows a licence producible volume (100% lield) of only 255 106 m3, L.e, less than the 295 106 m3

- currently carried for proved developed reserves.

8. Itis noted that in the 1998 reserves submission for internal reporting a figure of 632 1’0"6 m3 (100%) Is

“reported as the expectation voluma producible within licence, togather with a figure of 752 1076 m3 for |
total fieids’ 30-year expectation reserves. The volume producible within licence cannot ba correct as the

forecast on which it is based contains a significant slice of volumes that are presently classlhed as SFR.,

9, Gisco's NGL and gas entilements have been properly derived from an extensive spreadsheet including’
anticipated sales, developments and oparating costs and resulting cash flows and proms NGL and gas
entitiements are calculated from this through an agreed price formula,
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10. Proper gas GHV measurements exist for the fields dedicated to the Omani govemment gas grid and the
Gisco contract. The reserves-weighted average of all gas fieids is calculated as 1064 Biu/sct (with
Individual fields varying belwaen 956 and 1137 Biw/scl, sea Fig.2). A different average may be
appropriate, dapandent 6/ which fields can actually be considered as dedicated 1o the gas conlract, Either
way, the appropriate average seems to exceed the 1025 Btuwsct implied in the 1998 submission, sea Atl,
24

Recommendations: _ ‘
1. Investigate ways of adjusting the proved reserves estimates in mature fields where this can ba justified by
performance. Some suggestions are given il Attachment 3. : ‘

2. AtaPDO corporate level, proper allowance should be made for the licence expiry in 2012 in the end-year .
submission of proved and proved developed reserves. This will probably need documentation.in a '
separate note for file outside (o as an attachment to) the ARPR. Suggestions are also givenin

. Attachment 3. R .
" 8. Ensure that the properly calcutated average gas GHV is used in the conversion to nomalised gas volumes *
(9500 kCal/m3) in the annual submission. - :

4. Ensure that minor reservas changes are also referenced in the ARPR text,
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. Attachment 3
SEC PROVED RESERVES AUDIT - PDO/GISCO, 2327 Oct 1999
SOME SUGGESTED PROCEDURES FOR RESERVES BOOKING

Raising individual fields’ proven volumes:’

1.

For mature fields (6.9. with.cumulauvé productions of 40% of expectation UR or mora), separafe :
deterministic assessment of deyeloped and undeveloped recoverables through simulation modelling often

" becomes more appropriate than conventional probabilistic estimates of ultimate recovery. This is in line

with the need for a gradual shift from volumetri¢ to performance based reserves estimates as the fields
mature, see Group guidelines SIEP 98-1100, p1s. , o

- For proved developed reserves, Group guidelines (p.14) state that these can be mada equalto
" expactation developed reserves ‘for mature fialds’, provided the relevant portion of the field can be

considered ‘proven’ with regard to fluid contacts and fault delineations. In the Oman environment, where
reservoirs tend 1o ba ganerally ‘proven’, but more complex than in many other ateas, a suitable criterion
for ‘maturity’ could be Np > 0.4*expnUR. o : T .
For proved undeveloped recoverables, a multiple scenario modelling approach should ideally be followed.
To some extent this is already being applied for many fieids in PDO. N is suggested that STOUP
uncertainties (if still present and significant) could be included in these scenarios. in any. event, an attempt
should be made to calibrate low (and high) STOIIP estimates against field performance. -

Consider the appropriateness of probabilistic addition of reservoirs within fields. For reservoirs that cannot
be seen as fully indepandent, same partial probabilistic dependency couid be adopted, if its quantification
can be propetly assessed and justified. ) S _ :

Taking account of production Iicoh.co-"axpilryl

1,

OmnGovnt doc

For proved developed reserves it is suggested to take the comorate expectation NFA forecast, , .
proportionally downgraded to take account of the ratio betwean proved developed reserves (compounded "
trom individual field eslimates as suggested above) and expsctation developed reserves. The proper way

to do this downgrading is to transform the forecast vs. time into a rate vs. cumulative production forecast,
shrink the horizontal axis in proportion to the proved vs. expectation raserves and re-axpand into a time-

basad forecast.. This should leave the production rate in the initial year of the torecast more or less

unchanged. - The downgraded forecast can then be cut off at the appropriate date (24" June 2012).

For proved tolal reserves a similar approach Is suggested by taking the corporate expectation forecast for
developed and undaveloped reserves (bit excluding volumaes that are presantly classed as SFR!) and by

* following a-similar downgrading as above to reflect the ratio between proved and expectation total.

reserves. The expectation torecast itself should of course be used for assessing the expectation volumes =

‘producible within licence (see submission for intemal reporting). _ o _
" It can be argued that simply taking the corporate forecast after deduction of the SFR slice is somewhat -

conservative, In reality, if no SFR would be maturing to reserves in the coming years, it would be likely
thal development of the present undeveloped resarves portfolio would be accelerated. Allowance could

- be made manually for this, but the only rigorous way would be to revert to the individual project forecasts '

and re-scheduie those. -Care should be taken that the SFR forecast itself should be similarly adjusted, to
reflect the fact that acceleration of reserves within licence (under a celling-constrained production .

~ scenario) should cause a backout of SFR volumes beyond licence axpiry.

o
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Figure 1 - Proved/Expn reserves ratio vs Fleld Maturity
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CHECKLIST SEC RESERVES AUDIT * Anachiment 4
'Oman, 23-27 Oct 1999 .

COMPANY: PDO and GISCO, Oman o AREA / FIELII’J': Total area

|Oimensions: 100% Fleid valumes
1.1.59 Proved Oil Resarves 394 106 m3
1.1.99 Proved Developed Oil Reserves 205 106 m3
1998 Oil Production 48 106 m3
: 132 10MImdd
1.1.89 Proved Gas (NAG) Reserves 526 109 Sm3
1.1.89 Proved Developed Gas (NAG) Raserves 0 100 Sm3
1998 Gas (NAG) Production 0 10°8 Sm3
0 1006 Smyd .
i "Number of fislds in area - 113 ’
Numbar of wallt drifled / in production 2200/

Audll critorie | Rosunt | Comments

1 TECHNICAL MATURITY - L
1.01" Jiz 3D seismic available and used for the field(s) in question? 4+ |Coverage is vinually compiste lor the discovered Nelds.

102 |Is pre-SDM availabie snd used {when relevant)? + |Pre-SDM is used in areas with high reliel andiar sall domeas.
- Other state-of-the-att techniques {(amplitude mapping, burled
: . feophonas, cross-well seismic) are used as appropriate,
1.03  |is weil log data quantity and quality adequate? + Rl wnu af logs and cores arv taken in initial weltk and -

; | wells as sppropriate,
Mast ﬁoida haduine mmivw denze welt spacing pmaml

1.04 [is wall data coverage adequate? +
1.05 |[Has a ‘proved ares’ been defined (towest knmm Huid contact, + [Fluid conlacts tend to be wall known in developad areas;
no major/sealing faiults) and is it realistic? - sopiaised areas wre suitably discounted
1.06  [is masrvolr producibility supported by production tests or + [Pmduction tests are a standard pan of data gathering in
hot evidence? ccoasiul oxploration / appralisal wells,
1.07 |is thers & proper volumetric sstimats? . R ] dummd fislas have a proper volumelric estimate Whih
Is requls dated as new data becomes available.
1.08 lis & static mode) available / adequato? + |[Thelarger Ileh_u / rasatvolrs, particularly those with mome .
|complex geo ofy, have propar geological models,
1.09 |ls a dynamic modm available / adequate? + |Proper simulation modeis (!l field or ohen muttiple seciors)
: are used for the lsrger reservoirs.
1 10 ]In s Wstory match available / adoquate? +  [History matches are updated ragularly, often annually,
'l 11 s m:mmy factor for proved reserves realistic? - {- 4 |Proved pesarves AF (as traction of proved STOTIT") i» equal to

' |expn AF (sotna 21%). SFR volumes up o an AF of 259% aré
recognissd and a continuous aliort is made 1o improve
‘. . L . : recoveries through reduced well costs and new technol
1.12 JAre doveloped resorves basad on existing wells, complelions + [Expectalion developed reservas are based on proper NFA (nol
and facilities, or do they require only minor cosis (-:u:m turther activity) forecasts andior full well performance reviews.
mmm:)mbeholmlup? . | - - |Nospecitic forecast is made for proved resarves, which are
- : dafived somowaht conservatively from oxpodwoﬂ doveloped
30TV (386 also 3.07).
Al oxpeﬁam roserves updnu amw discussed wllh the
|Omani Goverrmaent who require them 10 be supported by
T Ieservolr and ferecasts.
Projacts ganerally congist of infil drilling of wells (many of
tham now horizontal). Walar and/or gas injaction p!qecu nre

[EE) HMan (-i dnvclopmom project(s) been Safined for +
»f - - jundeveloped reserves or can itthey be.defined? | . .

1.4  lis/are the projeci(s) tochnlulw matura or ls further data  » +
. pathering recessary? v

115 [ia/are there (an) avditable dwﬂopmaru project plan(l) Mlh
banefits ics?

. 4 [Yes; Most drmmg aciiviies in the nm Tow yoars have UTC:
of $2-31. ANl new heid P are requind to fulfil

_|ts/are tha projeciis) commercially mature (posnm NPV for
Group Rel. Crit, manmﬂmsmmmn«I
7

low case reserves riate screening crterla,
202 [is/are the project(s) ically viable (meefing Group Scr. | * 4
cmmnmofmmmmmnoslhwm .
. rasarves)? . - :
203 Nulhan the projact(s) been approvad by Shnmholdels? + [Davelopment activities are approved on an annual basis by
) - kﬂnmu.
2,04 [Have the latest Group Screening / Aelgrence Criteria been +  [Yes.
205 Im assumed pricos and costs RV (of justified il not)T +  |Ver
It project financing available of can i reasonably be expecied] . [Ves, atthough some projects ‘may from tme to time be
Jto be availabie? ) dafemed,
2.07 |Are dewslopsd raservas mually in production? + [Yes
2.08 {Have al gas proved resarves baan contracted lo sales? - + |Yes(seealso 4.05
2.09 [ not, can thay reasonably be axpecied io be sold in existing | N.A,
[ mariets and through existing faciiiles? :
+ wGood O wSatiafactory X ut faciory N.A. = Mot Applicabl
1091/99, 16:16 . -
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Oman, 23-27 Oct 1809 Lo

P Z10 [ neifhef, can May reasonably be expotied 1o be deveiopsd l NA
' s Jand sold in # huture market?

3__ AEASONABLE CERTAINTY — _
301 Jis the uncenainty range of volumetrie pmmolm and STONP| O Many STONP probabilistic sstimates tend tobo based on

[atimates adequate?  {static well data anly, No account is taken of parfomance .
. ' /material balance evidence.
.02 [is the uncertainty range of total recovery adequate? O [Tolal ot recovary estimates tend to be based on probabilistic |

combinations of RF ranges tiom simulation studies and mllc
STONP eslimates. The result Is that many proved toist

_ . m«m'nu arw low in tomparison with the Rold's maturity (see
: : . . also Fig, 1).
3.03 s the inty rnrygool_ developed y adequate? 0  |Proved devalopey morvn hr nach fieid aré calculated ns
“{the mini 1 of aither th loped reserves or

proved tolal reserves, Becnuu of the conservative natury of
tha latter, that valuo tends to pmvail i line with Group

' |guidet loped resarves shoukd be made equal |
to lmmﬁon devolopod uuwos tor mature fislds (ses m
3.07).

However, the impact of this apparent mumﬂlm is mlllm
by the constraint that reserves musi ba produdbh within

) Nconce (a9 4.01).
3.04  [Have market/ pvodudlm mmtm ummmﬂu been ukm + |inline with Govemment directives, PDO 'of offtake 15 .
into uwount? ) constraingd to 6.5% of expeciation reserves per annum. The
' ' resulting ceifing of some 825 ktvd has bee incorparated in o] -
. ' . . relevant lorgcasts. -
3.05 wnn_ is ratio of field(s) cum_prod, / proved total covely? Many fields (ogether some 85% of Ulimate Recovery) have

@ retio of NpAJR in excess of 40% (ses Fig.1), ‘l‘hummn
themiore be classed as mature,

'3.08 |Can the lield(s) be considered mature? . . Yoz, ton above.

: 3.07 [Am proved (dwdopod and total) munru banchmarked §. © [No, a mome consorvative appvoach is taken {(ses 3,03, bt
T against expect 8 for 'p d aress’ when fleld(s) also 4.01).
- are mature (deterministic spproach)? L
3.08 |Are proved reserves for Beids (or other entities used lor asset 4+ |Yes
raciation) added t ] . :
3,08 JAré proved mserves within Hlekds (or within sntities used for QO [No! Thiz showld be considered,
agset ciation) added listicatly? N .
3.10 |is nnymumddopondmey in probabllistic addition NA |
L] riate?

, . - ' 4  GROUP SHARE CALGUI'.ATIDN i — .

' . 4.01 [Ars proved and proved developed reserves producible within X |The PDO production licenice expires on 24th June 2012,

the licance period (or its extehsion H thare is a legal rght)? There it at present no legél right o exienaion. Totsl proved -
S - . . ' mserves are postulated i be producible within thal perod

B e o . .|twough a lorecast at current plateau level, cul off ot the point | .
A N It A T ST - " [wharm productioh $xceeds total field proved ressrves {tn
: - © |2007). This forecast cannot be snen as realistic, .
NG aszwssment is made of the p d davalopad
prociucisle within the i period. mupmnmNFA
5 shows alicence producibie volume of 255 106 m3,
LmbuMmtSSle:mnnymerpmﬂ
o B . |nthe 1998 mmhubn for lmemal npomm.caz 106 M3’
’ Co- : ' .. -7 [100%) is given as the exp jucible within .
.- ' : B llunmmgwnmmnuwmmwnmao-m
: o . .- axpectation msarves. The first of these figures cannot be
commect as the forecast on which it is based containg o
significant sfice of volumes that are presently classified as
B SFR.
Ampmwdandpmvoddawhpudnwwupmd;mblewﬁmn 4 A ant fi dnlnlm of tha 825 kb/d
roduction cellings / stc.? ton caili 00 3.04). ¥ : :
4.03 mmnydmmemmmummw + [Yes. Foroll, the Shell equily is 85% of the Privaie

sharaholderns' 40% share o'mnvémun Nel Groupsharw for | -
4.04 iz the hydrocarbons Psc‘mm-'m-m sharo {net cost oil + N.A.
. ) I ro ol onh w? ) )

4.02

il is thus 34%.,
For gas and NGL, se¢ 4.04 below,

+=Good OwBatistacmry Xa Y. KA. & Not Applicibln

11199, 16:18
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Attachment 4

_Oman, 23-27 Oct 1999

: 205 Jis the hydmcmbonu Furchase Fight shar (1o he extomt that | 4. JARhoUgh the private sharenciders (PSH) have no Vie (o any |
} econemic benefit is dertved rom produition while silt bearing | - Joas or liquiis from NAG gas resarvoirs within the POO
’ share of risks and rewards) calculated property? ficanca, there is an agreed (in principle, but not exercised)
purchasa right by PEH under the new GISCO / Oman LNG -
contract. This allows NGL and NAG reserves to ba booked
by the PSH. Calculation is complex and is essentially
dete d by lating f PSH prolits by sgreed
: : NGL/Aas price formulae. '
4.06 |Are royalties in cash {legaily or customanly) countad as + |Royalties are paid in cash and are nat daducled from
reserves? resarves bookin
407 |Ame royahties In kind sxciuded Imm resarvas? N.A, )
208 |Are volumes received as fees in kind (e.g. for infrastructura NLA._ |A smali third party stream (frem Oxy) is handied and paid for-
use by third parties) excluded? in-cash. Associated volumes are excluced raserves and
roduction.
408 |Has Group under-or overiit been annnumn tor? N.A. [Partnet littings are administered downstream, L.e after
: j ﬁsclllwlbn of uction
410 [Mave separate submissions baen made for Equny v sheats (within, iha same submission) have been
Enﬂllamunl and Purchase nw volumes? . |suppied for oil {equity) and NGL/gas (Purchase Right)

. volumas. This is accepted because the throp straams are
mutually exclusiva in the submissions and do not give risg to
confusion.

N ALDIY TRAILS C et
5.01 [Are proved and prwnd deveioped fasarves estimatas up-to 4+ ]A reseivas addiion bonus of $0.15/i is awarded by the
: dl!u? Omani Govemment. This I3 a stronf) Incantive for PDO to
Kewp rosorves astimates up to dale and o ngne new vilyes
whan justified, particulady when previ hm
: - |1nded 1o be conservative.
502 |Can feporied net Group equity resarves ba recanclied wilh + |Annual reservas submissions ate prepared al the sama tima
- [individual fielct mserves astirnales? ' . {as POO's annual ARPA document. Both are fully consistent
se0 AL 2.1). -
5.03 [Cen reportad net Group oquhy mamu bo mmndlod Mth +  |For ot forocasts, where usad, are nppropvhle {sen 3.04,
other retevant data (a.g- prod gas 4.02). .
nc.)? For NGL/gas: rasarves an buod on curtent bast estimates
markeis damand. -
504 cnn raserve changes be roomdhd with Inclividual fisid + Yos futt mwncﬂhmn is pombh 08 Alts 2,2.2.4.
’ changes and are they repotied in the appropriaie c.alsgoﬁaa? ) .
505 JAre lnehnlual P Habl g Feasons and +  |AW reserves updates nead dhcusdon and agreaman with the
* fiustifications tor new resarves estimates in sulficiant detalt? Omani Govemment. A detailed report (now alyo adressing
e . proved resarvas) is a standard requiremsn in this procass.
y Trivial updates, e.g. upgrading 100 low proved astimates when
these are being overtaken by production, are handnd bys
bief note for Ml |
+ AII are i d property and t ecpiunnlupﬂn
N ) { location,
+ A concite summary AnPR “Tocument 1a BEued annually, -
R laguther wih a detailed wppllmonl QMng individual fiaid
) dotails.
5.08 |Are daia bases cnmm historic submissions’ data and - 4 |APRISRES dota bno is kept up to dats and frozen ooplu of
currant reserves siatus (s, 9 RISHES) in place and 'pmionl ARPAs' dala are archived. .
accassibln? : N
5.09 |Uo these daia bases als0 ta detailed + Ves.mfomnnlnduﬂodhﬂ!&ﬂESumﬂuhARPn
jrepons? : Idocumonl
&  CONSISTENCY WITH FINANCIAL REPORTING
6.0t [Ara proved and proved o ped reserves based on + Yos.mvolwnnmpmpewmﬂlm NGL/gas volumas *
fiscalised volumes under sales conditions? : 8 sed on aniicipated net sales.
8,02 [Are ol NGLs and ules gas rapoitad in their appropriate <4  [Y8s: NGLS from the Gisco contract are in fact spiked inlo the
mlogoriu'l main P0G cride stream, but in view of thelr special status
. vav Group entittemant thair separate booking is fully justified.
A minor excaplion axistad in the advance test production from
two gas wells destined for tha Glsco contract, PDO was -
|allowed to keep the condensate during the 1-2 yaar test -
_Iperiod (ended in June 1995 with the commencement of
deliveries undar the Gisco contract). Appropriate siiqwance
has beon made for this under the oil reserves, soe Al 2.2,
B.03|Are awn use, fuel, 165583 el axciuded? + |Ye3. 300 601
+=Good OaS y Xw U Yy NA. = Not Ap
OmnAns. w3, ChackList Pageaold 11399, 18:18
. ____ LONo0010740
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CHECKLIST SEC RESERVES AUDIT ' "Attachmaent 4
Oman, 23-27 Oct 1559 '
} 6.04 [Am gas GHV propery measured for sahs pas conanions O |Proper HHV meagurements exis! for the heids dedeated 1o
' and accounted for in reserved kubmissiona? the Oman govemment gas grid and the Gisco eontract. Thair
] : ressrvas-weighlad average is caliulated 88 1064 Biw/sct (with
individual fields varying betwesn 955 and 1137 Btwscf), This
doos not seem to match with the 1055 Bluw/se! impliad In the
1998 submission, see Att, 2.4,

6.05 [Are mported proved developed reserves consisiont with those|' N.A. [Asset depraciabion is done through & lixed percientage profilg

usad for nsset depreciation in Group Accounts? : Gver 5 ysars, both for tax pumoses and (by exception) for
. . Group Accounts. Hence, no account Is laken of proved
i . : : |developed reserves, ' :

6.06 |Am annual ORNGL production volumes in reserves  « . + JYes. T ' .
subriigslons consistent with Upstream production volumes ' - v

freportad into the Finance (Ceras) system, Le. Cares line : :
NN.WH\NNIWM(%.?SBS(HMMOWNGL)IM '
lina OB71 [= 8462-0ll + 8464-NGL for Congolicated

Companies + line 3566 (= 0931-OH + 0932-NGL} for Assoc. - ,

8.07 |Are annual gas production (sales) volumes in raserves N.A. '|Gizco's NGL. arx gas ehtitlementt have boen derived from
sutrissions consistent with Upsiream sales volumes I protits via an agresd price formaa. Hence, ohce contract
reportad into the Finance (Carms) system, L.a. Ceres line 0323 delivories have staned (Juns 1999), prodhiced and delivered
= 0934 (GroupCy nat NG sales) + 3508 (Azsoc.Cy NG aales). Jvolumes will not necassarly match those desmed 1o be 'sold"
comected for 140444796 (Gas purchases) and by Gisco (and deducted from future entilements). .
4100+4510+457540873 (Trace, other Sales and Transters)? ST c ’

7 OVERALL : : .
7.0t [if Group guidelines should not o not complatsly have been O |Proved developed oil reserves for individual fields (30 yrs) are

- foliowed, arv resuits stil reasonable / overstated / . e m_wmm.mmﬁﬁcmmnodnpebpm

Jundarstated? . . . 4 some 15% too high bacause no praper sceount has boen
: o ' taken of volumes realistically producible within Reance.”
Total proved oil reserves sre simimdy conservative on en'
individual fleld basis. MHowever, lttle sccount has been taken
of the volumes actually producible within licence and the
comect vahus may well be comparable 10 the valus pressntly
) . , : _JNGL arvd gas mnwu.mwny agcounted or.
'7.02 Do the reported p f and p d developad reserves + mmmdmm,Pmm‘:mlmdM
: _ ) estimates give a masofiably accurale reflection of arc proved developed reserves can be considersd to give s
e - shareholder value? - : . fair refisction of shareholder value. Howsver, proper accoun
: ) ’ . must be taken of volumas producitrie within ficonce in futum
: , |subrhissions, since this becomes more Important as the 2012
N dale moves nearer. ' i
T TY YV, * e Klmmrin el Ve LTI Ligrren, -
+alood D= Y X=Unaatist y HA = Not A
OMmRAN sx, ChackList : Pageacts 1041179, 18:18
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DRAFT NOTE - 3 Nov 2003 CONFIDENTIAL
From: Anton A. Barendregt Group Reserves Auditor, SIEP — EPF - GRA
To: Frank Coopman Chief Financial Officer,. SIEP — EPF

John Bell Corporate Support Director, SIEP - EPS

John Malcolm' MD, PDO

Andy Wood General Manager, Shell Representative Office, Oman
Copy: Abdulla Lamki Deputy Managing Director, PDO

Stuart Clayton Head, Economics, Technology & Planning, PDO

Stuart Evans ' .

Fatima Kharusi Finance Director, PDO

Guy Jansens Controller, PDO

- Lynda Armstrong " Exploration Director, PDO
{circulation) SIEP ~ EPS-P: Hansg Bakker, John Pay
Andrew Vaughan Technical Director, SEPI - EPM
_ René Zwanepol Finance Director, SEPI - EPM

Ken Mamoch . Internal Auditor EP, SI-FSAR, The Hague

Han van Delden Partner, KPMG Accountants NV

Brian Puffer PriceWaterhouseCoopers

SEC PROVED RESERVES AUDIT - PDO (OMAN), 25-28 Oct 2003

| have audited the Proved Reserves submissions of Pefroleurn Development Oman (PDO) for the year 2002 and
the processes that were followed in their preparation. These submissions present the PDO contribution to the
Group's extemally reported Proved and Proved Developed Reserves and their associated changes as at 31
December 2002. : '
Total Group share Proved Reserves booked by PDO at the end of 2002 were 144 min m3 of cil. This represents
some 5% of total Group share Proved Reserves on an oil-equivalent basis. Proved reserves replacement ratio for
PDO over 2002 was —19%.
The last previous SEC proved reserves audit for PDO was carried out in 1999, This current audit verified the PDO

procedures against those laid down in the "Petroleum Resource Volume Guidelines, SIEP 2002-1100/1101°

" (based, inter alia, on FASB Statement 69). It included a verification of the technical and commercial maturity of the
reported reserves, a verification that margins of uncertainty were appropriate, that Group share and net sales
volumes had been calculated correctly and that reporied reserves changes were classified correctly. It also
included a verification that the annual production {sales) submission through the Finance system was consistent
with the reserves submission. The audit took the form of detailed discussions about the reserves reporting process
with PDO staff. Emphasis was placed on the procedures and methods followed and less on detailed individual field -
estimates.

The audit found that PDO's Group share proved developed reserves are largely reasonable, but that the proved
total reserves are currently overstated by some 40%. The reason for this was partly the progressive tightening of
Group reserves guidelines (following SEC guidance), but more fundamentally that proved reserves had not been
reviewed and reduced in the light of recent downturns in oil production rates. The technical maturity of the projects
associated with proved undeveloped reserves had also been eroded through lack of medium- to long-term field
development planning work. PDO have recognised this and have embarked on an aggressive study programime to
address the maturation of these projects. A foreseen extension to the current production licence agreement with
the Govemment during 2004 may provide some relief from the necessary de-booking of the overstated volumes. -

The audit recommendation is that the present efroneous volumes be continued unchanged per 1.1.2004 (reduced
by 2004 production), but that a properly based portfolio of proved reserves should be submitied by 1.1.2005.: The
overall opinion 'on the state of PDO's 1.1.2003 Proved Reserves submission, taking account of the audit's findings
(see Attachment 3), is unsatisfactory. Improvements have been set in motion. ' ‘

A summary of the findings and observations is included in the Attachments. ;

!

DEPOSgl"IC')%’ VIJVER 22f33
EXHI - ' V00240172

A2 2y

Treatment Requested |
B §




y 2 Case 3:04-cv-00374-JAP-JJH  Document 342-8 ‘Filed 10/10/2007 Page 30 of 50

AA. Barendregt Attachments 1, 2, 3

VIJVER 2234
' V00240173

PDO03-Covit ' 1 25003004
t

FOIA Confidential ' Do
Treatment Requested :




" . ¢ Case 3:04-cv-00374-JAP-JJH Document 342-8  Filed 10/10/2007 Page 31 of 50

Attachment 1
SEC PROVED RESERVES AUDIT - PDO and GISCO 25-28 Oct 2003
MAIN OBSERVATIONS

1. PDO are the operator in a land-based concession in the Oman interior. Shareholders in PDO are the Oman
Government (60%) and the ‘private shareholders’ (Shell, BP and Partex). Shell holds 85% of the private
shareholders’ share of 40% and has thus title to 34% of the PDO produced crude, PDO are free to use
produced gas for own use and for re-injection where needed, but the Oman Government has exclusive title to
the exported gas. Hence, no gas reserves are carried by PDO. The current production licence started in 1967
and énds on 24th June 2012,

A separate agreement has been concluded between Shell, Total and Partex with the Oman Govermnment .
regarding processing and further export of the assoclated and non-associated gas produced from PDO fields.
This gas plant has been funded jointly between the co-venturers and the Oman Government and in recognition
of this funding each of the co-venturers receives an annual fee, which is translated back into entitlement
volumes for gas and NGL. This opération, administered by GISCO, -lg not addressed in this audit report,

PDO projects are in principle approved by the PDO board; The Group Capitat Allocation system has lithe

influence on these decisions. The verbal statement was made that many of the latest projects might not have
- Ppassed the stringent Group criteria. Previous UTC levels were at some $4/bl, but thase have risen in recent

years and the current outlook s that these may rise further to levels up to $10/bl. ;

2. PDO production levels have climbed gradually from 200 Mb/d in the early 1970's to a plateau of 850 Mb/d in
the late 1990’s. A relatively steep decline has set in since 2000 and current production is at some 700 Mb/d.
The fundamental reason for the dacline Is the progressing maturity of the many producing fields, as evidenced
by increasing water cuts and, to a lesser extent, Increasing GORs. The first signs of field decline had been.
countered by an aggressive drilling campaign, including many horizontal wells, which has helped to maintain
the earlier plateau production level. Decline, or at least'production at lower levels, has now been accepted by
PDO (and the shareholders) as inevitable, although further development options are still pursued vigorously.

3 At the request of the Oman Govemment, PDO have committed a team from SIEP-EPT to carry out a
i comprehensive review of the STOIIPs and reserves of the PDO operated fields (the STONP and Reserves

- Review Team, or RSST). This review was in the final stages of completion during the audit. Preliminary
conclusions by the RSST were that PDO’s STOMP estimates could largely be confirmed and that current
reserves estimates were generally in line with field performance, with the exception of Yibal, Marmul and Qam
Alam, Expectation reserves in these fields were concluded 1o be overstated by some 100 MMstb out of a total
,expectation reserves base of some 730 MMsth as at 1.1.2003. The RSST also noted that the great majority of
the projects associated with the undeveloped reserves were not properly defined (i.e. passéd VAR3) and that
some were notional to very notional,

The auditor is indebted to the. RSST for sharing their preliminary conclusions with ﬁim. Thae review was fouhd
‘o be highly opportune and it provided afirm basis for the audit's findings. '

3. The characteristics of the PDO fields tend to be complex in nature. The predominant reservoirs in the
northem part of the concession are the Natih and Shualba carbonates, which are generally tight and which.
show varying degrees of fracturing. The predominant reservoirs in the South are the Haima and Al Khiata
sandstones. The latter is of glacial origin and has been deposited onto the heavily scoured and eroded Haima
‘sands. It tends to be highly heterogeneous, showing poor to excellent permeabilities.

The oll in these reservoirs varies from madium-light to heavy quality, with generally low GORs, Coupled with
generally poor aquifer activity, this means that reservoir energy tends to be low and that pressure maintenance
.methods of recovery have to be applied. Water injection Is used most widely, but gas injection under gas-oll
. gravity drainage has been implemented successfully in the steeply dipping Fahud field. Steam and polymer
injection have been tried with varying success in the Marmul field in the South. A steam injection pilot has
been in progress for several years in the heavily fractured Qam Alam field and a field wide application is now
planned. Injection of gas alternated by water (WAG) Is seen as a possible further recovery mechanism.
Horizontal wells have been used quite successfully and these have led to significantly improved field rates and,
in many cases, improved recoveries.

Howaver, the heterogeneous nature of both the carbonates and the sandstones make good sweep efficiencies
-a challenging target. The current average recovery factor is some 23% and major fields like Fahud and Natih
have recovery factors in this range. The best recoveries are in the 40-50% range (Yibal, Rima, Saih Nihalda),
The aspiration by the Oman Government and by PDO is to raise the target recoveries to the latter level for all
fields. This will require extraction of the oil from the less permeable portions of the reservolrs, which is
. counteracted by the many bypass routes (higher permeable ‘thief zohes' or fractures) that surround these !
tighter portions. . . !
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Many of the PDO fields started production before or during the 1970's and production declines are apparent
in a number of them. As mentioned, these declines have been countered by an aggressive drilling campaign,
and this has helped maintain the PDO plateau production through the 1990's, The many infill wells did not
always yield the additional reserves that were aspired. A striking example is seen in the Yibal field, where a
massive horizontal infill well campaign did raise production, but now shows a decline towards an ultimate
recovery that is not much different from that seen before, see Fig.1. A possible miid arrest of the decline may
be evident from recent measurements. The lesson seems to bé that many fields will yield additional
recoverable volumes, but that they need sufficient time. The prevailing reservoir heterogeneities make gas-oit
gravity dralnage or induced/spontaheous water imbibition the only realistice option for further recovery. The
associated time frames can hardly be accelerated.

The RSST have identified that lack of reservoir understanding is the single most important bottleneck to |
production increases and further oif development maturation, Good reservoir understanding requires a refiable
and representative 3D reservoir model (first static, then dynamic) and the experience in many other operations
in the Group is that the avallability of good 3D seismie s key to such modelling. Spactacular results have
been seen in a number of places making e.g. reservoir character or oil fill clearty visible, Many PDO teams
claim that, due to the complex overburden (a number of strong reflective events) and due to the poor acoustic
contrast at reservoir level, little use can be made of the avallable selsmic In reservolr characterisation and 3D
mapping. This opinion seems to be tontradicted by experience in the Rima field, where it has been shown that

. dedicated re-processing (Cheats and van Gogh filtering) and close cooperation with Exploration Processing

can yield much improved results. This should be pursued further to sée whether similar results can be
obtainied in other fields,

‘There is mlé-allgnmeht between individual field proved reserves and the corporate PDO submission,

The root cause for this has been that PDO have historically focused mainly on expectation reserves because
these are the subject of intensive discussions with the Oman Government (and also the basis for reserves
addition bonuses). Proved reserves estimates for individual fields were prepared but these have hardly been
updated and they have now shrunk to unrealistic levels (see 6 below). Because of this, PDO have maintained
corporate Group share proved total reserves as an independent entity, not linked to individual field volumes.
This approach has not only caused problems with the audit trail but, more serously, it aliowed the Group
proved reserves estimate to drift away from realistic levels, see B below. :

Probabilistic estimates of STOIIP and ultimate recoveries have been prepared by PDO prior to and In eary
stages of field development. Recovery factor ranges were obtained from preliminary reservoir modeliing. The
probabilistic parameter ranges tend still to be based on early well data only, i.e. no adjustment has been made
for subsequent dynamic STOIIP and recovery determination from production performance. Hence, the current
proved vs expectation recavery ranges are too wide for the current stage of fleld development. The 1999
reserves audit made the same observation. It is therefore disappointing to see that no progress has been -
mada in this respect, ' . |

The conservative nature of the current field proved (P85) recoveries has been further exposed by progressing
cumulative production from the fields. With proved and expectation ultimate recoveries fixed, the range
between proved and expectation remaining reserves will widen with progressing production. This Is clearly
visible in Figure 2. Cumulative production has already overtaken proved ultimate recovery in some fields, with
the result that these fields now carry negative proved remaining reserves, which Is of course impossible.
Examples are Rima, Sayyala, Wafra and Runib.

Group reserves guidelines state clearly that field / reservoir reserves estimates should be made separately for
developed (no further activity, or NFA) and undeveloped reserves. The latter must be project based, i.a. they
must be associated with clearly identified future development activities (wells, facllities). Estimation of total
recoverias based on (fargely assumed) recovery factors is archaic and is considered indefensible with the
current state of petroleum engineering techinology. :

Proved developed reserves should be derived in a deterministic manner, using reservoif mode! simulations '

. a@nd production trend extrapolations. Proved undeveloped reserves should be evaluated in the same manner,

using a low case model realisation. This practice should result in proved undeveloped reserves growing
towards expectation levels with progressing field maturity, see Fig. 2.

Expectation developed reserves are generaliy. and correctly, derived from well and cluster decline analysi§
{through Oil Field Manager software) or from reservoir simulation models. The origin of the Group share

(proved developed estimate was not clear (poor audit trdll, see below), but its volume seems broadly in line with

the expectation NFA forecast, cut off at the end-of-licence in 2014. This is in accordance with Group

guidelines. Howaver, the link between Group share / comporate provéd reserves and individual field estimates

should be re-established.

There Is a serious flaw in the corporate total proved reserves estimate (and, by implication, in the :
undeveloped reserves estimate) in that this estimate was not reviewed when the PDO oll production started to,
decline rapidly from 2000 onwards. Group share reserves should be producible within the current licence |
period (ending in 2014) and the achievement of production of the stated volurnes in that time period has rapidly
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become unlikely, : .
The majority of undeveloped field reserves are associated with identified projects. However, many of these
are notional or highly netional, while others do not even have a forecast assoclated with them in the Business
Plan. There are of course more matura projects, but many of these are recognised as needing further work or
re-work in order to become matured towards the required VAR3 (or FID) level. Even some projects/volumés
based on FDPs from the late 1990's, which did pass VAR3 earlier, are now seen as out of date because of
subsequent well and field performance. The estimate made by PDO and the SRRT is that 80-90% of tha .

- presently identified undeveloped reserves are yet to pass through the VARS stage. This means that these,
volumes do not fulfil present Group and SEC guidelines. Itis actepted that the latter have tightened over the
tast three years (from ‘defined’ projects to VAR3) and thus further in¢reased the exposure. '

The main reason for this regrettable situation is that proper modem static and dynamic modelling has 'recelyed
insufficient attention in PDO in recent years. Much attention was diverted towards short-term activities to
provide new well proposals. The situation is now being addressed through an urgent and aggressive study
programme. . :

The Group'share total (i.eQ undeveloped) reserves booked at 1.1.2003 have thus baen seriously overstated. A
prefiminary estimate by PDO is that of the 507 MMstb (Group share) booked at 1.1.2003, some 400 MMstb are
exposed as_insufﬁcienﬂy mature according to present Group guide,lines._ . S

The impact of this overstatement of réserves is:somewhat reduced by the fact that discussions between'PDO
and the Oman Govemment towards an extension of the current production licence are currently in progress
and that a Heads of Agreement is expected before the end of 2003. A formal axtension agreement could then
be signed during the first half of 2004. This should bring some 300 MMstb (230 MMsth developed, 70 MMéth
undeveloped) into the Group reserves portfolio.

9. Ithas been noted during the audit that PDO cafry a number of projects with positive expectation reserva;
but zero proved reserves, These volumes relate to projects and exploration discoveries, whose development
plan is not yet sufficiently mature to merit the booking of proved reserves. The expectation volumes have been
agreed with the Oman Government and reserves addition- and exploration bonuses have been received for
them. The Group guidelines state clearly that expectation reserves can only be booked if the associated
projects fulfil the conditions for proved reserves. If the latter is not the case, the expectation volumes should be
booked as SFR. This should be addressed in the forthcoming submission. '

R 10. The conslstency between reserves and Finance was good. There was full agreement between the G
1.1.2003 submissions for reserves and for annual production through Ceres/FIRST, without any corfections
" being required. t

The verification of the correctness of proved developed and proved total reserves used for UOP asset
depletion calculations was not refevant in the case of PDO, because UOP asset depletion has notbeen .
applied in the past. The operating agreement stipulates a 40-30-10-10-10% depreciation profile for all capex
and this is applied for calculation of the PDO profit margin and for PDO tax returns, Shell Group accounts -
retumns are prapared by Shell Oman Trading {SOMANT) and they dé not declare any share in the PDO assets,

PDO accounts are managed with depreciation through the abovementioned 5-year profile. Thisisnotin °
accordance with International accounting practices, which require UOP depletion, based on proved total and
proved developed reserves, This has led to qualifications in external auditor reports, which the Oman
Government now want to see removed. Hence, PDO will need o start maintaining proper estimates of .
individual field proved developed and proved total (i.e. undeveloped) reserves, In view of the current state of
PDO's proved reserves estimates (both corporate and by field), PDO have considered it not realistic to stait
with the new method of UOP accounting per 1.1.2004. A start per 1,1.2005 was seen to ba the earfiest
possible as it would be desirable to avoid major swings in individual field reserves and aaset values due o the
hecessary corections to be applied during 2004. This view is fully supported. - !

.Following the implementation of the new method of asset accounting, PDO will be required to re-state thelr
-accounts back to 2000. The intention was to:do this on the basis of the 1.1,2005 volumes, correcting back only
‘for annual production. ‘The auditor recommendation Is to include annual transfers from undeveloped to
developed volumes (1.e. development activity) as well, since without this correction the earlier proved
developed reserves would become too large. .

11. By way of audit trail, PDO Issue an annual ARPR report, which lists full life cycle (i.e. 30-years) recoverable
volumes of oil+tondensate (from PDO facifiles) and associated gas; The format of the report seems ,
somewhat cumbersome (duplicated data and unnecessary data, .9. depletion rates, high estimates) and it
could benefit from a simplification. - i

There is no note or report describing the basis or background for the Group share reserves submission. There
is a spreadsheet, but this is not very accessible, Individual field proved reserves in the 1,1.2003 submission
‘are clearly wrong (e.g. largar thah expectation volumes and also larger than full-fieid-life proved reserves).

: The submission listed changes in the ‘Improved Recovery, 'Extensions ahd Discoveries’, and Transfers form

. Undeveloped to Developed’ categories, but there was no audit trall to firk this back in a quantitative manner to .
' PDO0S-Covit : 4. 28304 .'
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individual fields, The audit trail for PDO's shell share proved resefves is thus extremely poor. Guidelinas for a
proper audit trail are published on the EPB-P website (Planning”Reserves', to be moved to a new EPS
website in due course) and these should be followed. What is needed is a set of tables as presentad in Att.2,
with a brief note describing the source of the constituent data, '

It was noted that there seems to be no effective central PDO library and field teams tend to keep project |
reports in personal filing cabinets. The RSST reported instances whete documents had to be obtaliried from
the Ministry because no copies could be found within PDO, following the temporary abandonment and re-
assignment of the Fahud field team. This clearly an undesirable situation and corrective measures should be
undertaken,

12, The auditor's suggestion for the way forward is as follows: ;

= In view of the short period left to end-2003, continue booking the present proved developed and pioved total
Group share reserves volumes in the- 1,1.2004 submisslon, correcting only for 2003 production and for
transfers from developed to undeveloped. Total proved reserves replacement ratio should thus be -100%,

= Conclude the production licence extension agresment with the Oman Govemment during 2004

- Book the proper sum of full life cycle proved developed reserves for all fields and proved undeveloped

- Teserves for all projects fulfilling Group reserves criteria per 1.1.2005.. This would require the maturation of at
least some 200 MMstb of proved project volumes, to obtain a 100% proved reserves replacement ratio over
2004, see Table 1 below. - Group share reserves should be a straight 34% of PDO oll reserves.

- ltis suggested to invite the Group Reserves Auditor for a consultation visit towards the end of 2004 to verify
with him the status of the of the proved developed and proved undeveloped reserves portfolio,

Group share total proved reserves 1.1.2003 (MMsth) - 907
2003 Production ) -87
Group share total proved reserves 1.1.2004 (MMstb) 820
Group share total proved reserves 1.1,2004 (MMstb) 820 1
\ Qverstatement 400 MMstb : -400 )
: Transfer from beyond-licence - +287 '
V New matured proved reserves : +200
2004 Production -87
Group share total proved reserves 1.1.2005 (MMstb) ‘ 820

Table 1 - Progression of PDO Group share proved reserves during 2003 / 2004

Recommendations

1. Pursue the possible improvements In reservolr characterization and modelling that may be obtained from
dedicated seismic re-processing (cf Rima). )

2. Declare proved developed as equal to expectation developed reserves in fields where there Is either a good
simulation history match or where there is a well-defined decline rate extrapolation. New fields and
reservolrs with neither of these should be assigned a conservative (low case) value for proved daveloped
reserves. ‘

3. Prepare proved and expectation estimates of undeveloped reserves by individual project and by field,
Proved estimates should preferably be based on low case simulation model realisations and should be seen

to be growing towards expectation levels with prograessing field cumulative production. Projects should be
ranked according to their maturity, e.g. ‘firm’ (VAR3/FID), ‘mature’ (documented FDP), ‘possible’ (VA!{Z) etc.

4. Invite the Group Reserves Auditor for a consultation visit towards the end of 2004 o verify the status of
Group share proved developed and proved undeveloped reserves.

5. In the re-statement of PDO accounts for years back to 2000, correct the 1.1.2005 volumes back to earlier ‘
years by adding annual production and by subtracting annual transfers from undeveloped to developed
resérves, .

6. Classify projects with expectation reserves but zero proved reserves as SFR in the 1.1.2004 submission. .

Improve the audit trail for the Group reserves submission by following the guidelines for on the
EPB/Planning/Reserves website. ' Lo : i

) 8. Conslider the instaliation of a central iibrary where properly indexed coples of reports and meeting notes (é.g.
. with the Ministry) can be stored and kept. : )
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CONFIDENTIAL

Group Reserves Auditor, SIEP - EPF - GRA

. From: Ant_ori A.'Bairendregt )
To: Frank Coopman " Chief Financial Officer, SIEP - EPF ™ -

" John Bell - - Corporate Support Director, SIEP — EPS

John Malcoim - Managing Director, PDO
“Copy:  Abdulla Lamki Deputy Managing Director, PDO
- Stuart Clayton Head, Economics, Technology & Planning, PDO
Stuart Evang “Petroleum Engineering Value Assurance Manager, PDO
. Fatma Kharusi " Finance Directar, PDO :
_Guy Janssens Controller, PDO :
- Lynda Armstrong Exploration Director, PDO : :

Dave Kemshell

B Corporate Function Discipline Head Reser_voir'ﬁngine_erlng, PDO

. Said Al Harty _~ Reserves Coordinator, PDO'
« (circulation) - - - ' SIEP - EPS-P: Hans Bakker, John Pay
Andrew Vaughan Technical Director, SEP| - EPM DEPOS ITIO
Maarten Wetselaar. - - Finance Diréector, SEPI-EPM EXHIBIT g@
Ken Marnoch ‘ - Internal Auditor EP, $I-FSAR, The Hague o ) f-
Han van Delden . Partner, KPMG Accountants NV
Brian Puffer PriceWaterhouseCoopers 27 2/r2f

o  SECPROVED RESERVES AUDIT : PDO (OMAN), 25-28 Oct 2003 |
.| have audited the Proved Reserves submissions of Petroleum Development Oman (PDO) for the yaar 2002 and the

processes that were followed in their preparation, These submissions present the PDO contribution to the Group's
~ .externally reported Proved and Proved Developed Re\'serv'es and their associated changes as at 31 December 2002.

 Total Group share Proved. Reserves booked by PDO at the end of 2002 were 144 min m3 of oil. This represents
- some 5% of total Group share Proved Reserves on an oil-equivalent basis. Proved reserves replacement ratio for

PDO over 2002 was —19%.

The last previous SEC praved reserves audit for PDO was carried out in 1999. This current audit verified the PDO
“procedures against those lald down in the "Patroleum Resource Volume Guidelines, SIEP 2002-1100/1101" (based,
- Inter alia, on FASB Statement 69). It included a verification of the technical and commercial maturity of the reported
- reserves, a verification that margins of uncertainty were appréptiate, that Group share and net sales valumes had
. been calculated correctly and that reported reserves changes were classified correctly. It also included a verification
~+ that the annual production (sales) submission through the Finance system was consistent with the reserves
" submission. The audit took the form of detailed discussions about the reserves reporting process with PDO staff,

. Emphasis was placed on the procedures and methods followed and less on detailed individual field estimates. -

- The audit found that PDO's Group share proved developed reservés are largely reasonable, but that some 40% of

. -the submitted proved total reserves at 1.1.2003 do not fulfil present reserves guidelines. The reason for this is partly

. the progressive fightening of Group reserves guidelines (following SEC guidance), but more fundamentally that
.- .submitted proved reserves have not been reviewed. and reduced in the light of recant downtums in oif production
"+, rates.. The technical maturity of the projects assoclated with proved undeveloped reserves had also been eroded
, due to lack of medium- and long-term. field development planning work. PDO have recognised this and have

. embarked on an aggressive study programme to address the maturation of the assoclated projects. An imminent:
‘agreement with the Govemment regarding an exténsion to the curent production licence may provide hirther

. (partial) relief from thé necessity to de-book the overstated volumes.

In view of the many positive changes foreseen during 2004, the audit suggestion Is that the present volumes be
: continued unchanged per 1.1.2004 (reduced by 2003 production), but that a properly based portfolio of proved
-~ reserves should be submitted by 1.1.2005.. The overall opinion on the state of PDO's 1.1.2003 Proved Reserves
S . submission, taking account of the audit's findings (see Attachment 3), is unsatisfactory. However, improvements
---------- ~" have been set in motion, - - _ IR : o '
' L ings and 1 ations is included i ¢ . ! ;

. A -summéry of the ﬁndylngs anq obsewaq?ns is included in ‘the Atta hmgnts S V00300014
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Attachment 1
SEC PROVED RESERVES AUDIT - PDO and GISCO 25.28 Oct 2003
* MAIN OBSERVATIONS

1. PDO are the operator in a land-based concession in the Oman intarior. Shareholders in PDO are the Oman
. Government (60%) and the ‘private shareholders’ (Shell, TFE and Partex). Shell holds 85% of the private
shareholders” share of 40% and has thus title to 34% of the PDO produced crude. PDO are free to use
produced gas for own use and for.re-injection where needed, but the Oman Govemment has exclusive title to
the exported gas. Henca, no gas reserves are carried by PDO. The current productton licence started in 1967
and ends on 24th June 2012.

- A separaté agreement has been concluded between Shell, Total and Partex with the Oman Govemment
regarding processing and further export of the associated and non-associated gas produced from PDO fields.
This gas plant has been funded jointly between the co-venturers and the Oman Govemment and in recognition
of this funding each of the co-venturers receives an annual fee, which is translated back into entitement
volumes for gas and NGL. This operation, administered by GISCO, is not addressed in this audit report.

PDQ projects are In principle approved by the PDO board. The Group Capital Allocation system has little
influence on these decisions. The verbal statement was made that many of the latest projects might not have

. passed the stringent Group criteria, UTC levels (an important screening tool for the PDQ board) have risen
above $4/bl in recent years and. the current outiook is that these may rise further, up to $10/bl for some projects.

2. PDO production levels had climbed gradually from 200 Mb/d in the early 1870's to a plateau of 850 Mb/d in
tha late 1990's. A relatively steep decline has set in since 2001 and current production is at some 700 Mb/d,
The fundamental reason for the decline is the progressing maturity of the many producing fields, as evidenced
by increasing water cuts and, to a lesser extent, increasing GORs.. The first signs of field decline had been
countered by an aggressive dnlling campaign, including many horizontal wells, which has helped to maintain the
earlier plateau production level. Decline, or at least production at lower levels, has now been accepted as
inevitable by PDO (and the shareholders), although further development options are still pursued vigorously.

- Prior to and during Programme Build preparation in 2003, PDO staff recognised that some 900 MMstb (100%
volumes) of expectation undeveloped reserves could not be supported by identifiable projects. These volumes
.. were still based on assumed recovery factors, which should be seen as an outdated practice. After initial
-shareholder resistance, thase ‘'unmatched’ volumes have now been moved out of the 30-year Programme Build
window. To address the resulting shortfall, Shell committad a team from SIEP-EPT and other 'sources to carry
-out a comprehensive review of the STOIIPs and reserves of the PDO operated fields (the STONP and:  ~
.~ Reserves Revlew Team, or SRRT). This review was in the final stages of completion during the audit.
--Preliminary conclusions by thé SRRT were that PDO's STOIIP estimates could largely be confirmed and that
. the expectation project reserves eslimates in the 2003 Programme Build could generally be supported. Some
exceptions were still found in Marmul and Yibal, where expectation.reserves in these fields were considered to
" be some 20 min m3 too high. The SRRT also noted that the great majority of the projects associated with the
undeveloped reserves were not properly defined (i.e. passed VAR3) and that some were notlonel to very
notional, '

The auditor is indebted to the SRRT for shating their prehmmary conclusions with him.. The review was found to
be highly opportune and it provided a firm basis for the audit's findings..

.3 The characteristics of the PDO fields tend to tie complex in nature. The predomlnant teservoirs in the
northern part of the concession are the Matih and Shuaiba carbonates, which are generally tight and which
. show varying degrees of fracturing. The predominant reservoirs in the South are the Haima and Al Khiata
- 'sandstones. The latter is of glacial origin and has been deposited onto the heavily scoured and eroded Haima
sands. It tends to be highly heterogeneous, showing poor to excellent permeabilities.

"The oil in these reservoirs varies from medium-light to heavy quality, with generally low GORs, Coupled with,
generally poor aquifer activity, this means that reservoir energy tends to be low and that pressure maintenance
" methods of recovery have to be applied. Water injection is used most widely, but gas injection under gas-oll
" . gravity drainage has been implemented successfully in the steeply dipping Fahud field. Steam and polymer
", injection have been tried with varying success in the Marmul field in the South. A steam injection pilot has been
"in progress for several years in the heavily fractured Qarn Alaim field and a field wide application is now
. - L planned. Injection of gas alternated by water (WAG) is seen as a possible further recovery mechanism.
R ) Horizontat wells have been used quite successfully end these have led to slgntﬂcently improved ﬁeld rates and
- -, inmany cases, improved recoveries. ' .

The heterogeneous nature of both the carbonates and the sandstones make good sweep efﬁeieneiee a
- challenging target. The current average recovery factor is some 23% and major fields like Fahud and Natih =~
: ~ have. recovery factors i |n thls range The best recoveries are in the 40-50% range (Yibal, Rima Saih Nihaida),
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The esprratrcn by the Oman Government and by PDO is to raise the target recoveries to the latter level for ali
fields. This will require extraction of the oil from the less permeabie porl:lons of the reservoirs, which is
counteracted by the many bypass foutes (hlgher pen-neable ‘thief zones' or fractures) that surround these
tighter portions.

Many of the PDO fields started production before or durlng the 1870's and production declines are apparent in ¢

" number of them. As mentioned, these declines have been countered by an aggressive drilling campaign, and
this has helped maintain the PDO plateau production through the 1990°s. The many infill wells did not always

- yield the additional reserves that were aspired. A striking example is seen in the Yibal field, where a massive
horizontal infill wall campaign did raise production, but where the subsequent much steeper decline seems to
point towards an ultimate recovery that is not much different from that seen before, see Fig.1. A possible mild
arrest of the decline may be evident from recent measurements. The lesson seems to be that many fields will
yield additional recoverable volumes, but that they need sufficient time. The prevailing reservoir heterogeneities
make gas-oit gravity drainage or inducedlspontaneous water imbibition the only realistic option for further -
recovery. The associated time frames can hardly be accelerated.

4. The SRRT have identified that lack of reservolf understanding is the single most important bottieneck to
production increases and further il development maturation. Good reservoir understanding requires a reliable
and representative 3D reservoir model (first static, then dynamic) and the experience in'many other operations
in the Group is that the availability of good 3D seismic is key to such modelling. Spectacular results have beer

. seen in a number of other Group operated areas making e.g. reservoir character or ol fill clearly visible.” Many
" teams in the South Oman area to claim that, due to the complex overburden (a number of strong reflective
events) and due to the poor acoustic contrast at reservoir level, fittla use can be made of existing selsmic in
reservoir characterisation and 3D mapping. This opinion seems to be contradicted by experience in the Rima
‘. field, whete it has been shown that dedicated re-processing (Cheats and van Gogh filtering) and close
cooperation with Exploration Procassing can yield much improved results. Further pursuit of this, to see
whether similar results can be obtained in other fields, is strongly encouraged and supported.

5. There is mis-alignment between individual field proved reserves and the corporate PDO submission.
" _The root cause for this has been that PDO have historically focused mainly on expectation reserves because
_ these are the bagis for business planning. Expectation reserves are aiso the subject of intensive discussions
. with the Oman Government (and also the basis for reserves addition bonuses!). Proved reserves estimates for
- individual fieids ware prepared but these have hardly been updated and they have now shrunk to unrealistic
levels (see 6 below). Because of this, PDO hava maintained corporate Group share proved total reserves as
an independent entity, not linked to individual field volumes. This approach has not only caused problems with
the audit trail but, more seriously, it allowed the Group prcved reserves estimate to drift away from realistic
levels, sea 8 below.

6. Probabliistic estimates of STOIP and ultlmate recoveries have been prepared by PDO prior to and in early
stages of field davelopment. Recovery factor ranges were obtained from preliminary reservoir modelling.
_ Although new well results are incorporated, the probabilistic parameter tanges still seem to reflect early well
data only, i.e. litle adjustment seems to be made for subsequent dynamic STOHP and recovery determination
.~ from production performance. Hence, the current proved vs. expectation recovery ranges In individual fields
" are too wide for the current stage of field development. The 1999 réserves audit made the same observation.
Itis therefore disappointing to see that no progress has been made in this respect.

The conservative nature of the cument field proved (P85) recoveries has been further exposed by progressing
cumulative production from the fields. With proved and expectation ulfimate recoveries fixed, the range
‘between proved and expectation remaining reserves will widen with progressing production. This is clearly
"visible in Figure 2. Cumulative production has already overtaken proved ultimate recovery in some fields, with
the result that these fields now carry negative proved remaining leservee which is of course impassible.
Examples are Rima, Sayyala, Wafra and Runib.

Group reserves guidelines state clearly that field  reservoir resetves estimates should be made separately for
“developed (no further activity, or NFA) and undeveloped reserves. The latier must be project based, i.e. they
must be assoclated with clearly identified future development activities (wells, facilities). Estimation of total
. recoveries based on (largely. assumied) recovery factors is archaic and is consrdered lndefenslble with the
" current state of petroleum engineering technology.

Proved developed reserves should be derived in a determlnlstlc manner, using reservolr model slmulellons and
production trend extrapolations. Proved undeveloped reserves should be evaluated through simulation, using
. -either.a low casé modelrealisation or e.g. a specific assessment for infill wells whether they address ‘proved.
- areas’. This practice should result in proved undeveloped reserves grcwmg towards expectalron levels with
progressing field metunty. see Fig. 2..

7. Expectatron developed reserves are generally. and correctly, denved from well and cluster declnne analysls
_(through Qil Field Manager software) or from reservoir simulation models; The Grcup share proved developed
astimate was derived from the expectation NFA forecast, cut off at the end-of-licence in June 2012. Thisisin
_accordance with Group guidelines. However, the link between Group share / corporate prcved reserves and
individual field estImates should be r&establrbhed ' : VO 03 000 16
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10.

There is a seﬁous flaw in the corporate total proved reserves estimate {(and, by impltcation In the
undeveloped reserves estimate) in that this estimate was not raviewed when the PDO oil production started to
decline rapidly from 2000 onwards. Group share reserves should be producible within the current licence
period (ending in 2012) and the achrevement of production of the stated volurnes in that time pertod has rapidly
become unlikely.

The majority of the declared corporate undeveloped ﬂeld reserves are assoclated with identified projects.
However, many of these are notional or highly notional. There are of course more mature projects, but many of
these are recognised as needing further work or re-wark in order to become matured towards the raquired
VARS3 (or FID) level. Even some projects/volumes based on FDPs from the late 1980's, which did pass VAR3
earlier, are now seen as out of date because of subsequent well and field performance. The estimate made by

‘PDO and the SRRT is that 80-80% of the presently identified undeveloped reserves are yet to pass through the

VAR3 stage. This means that these volumes do not fulfil present Group and SEC guidelines. (t is accepted
that the latter have tightened over the, |ast three years (from ‘defi ned' projects to VAR3) and thus further
increased the exposure

The main reason for this regrettable situation is that proper modern static and dynamic modelling has received
insufficient attention in PDO in recent years. Much attention was diverted towards short-term activities to
provide new well propoeats The sttuation Is.now bemg addressed through an urgent and aggressive study
programme.

‘The Group share undeveloped reserves at 1 1.2003 (and hence the total proved reserves) oontem therefore a
large portion that does not fulfil current Group reserves guidelines. A preliminary éstimate made by PDO during
2003 is that of the 907 MMstb (Group share) booked at 1.1:2003, some 400 MMsth are exposed in this manner.

It is noted that the 907 MMstb submission at 1.1.2003 had been based on SIEP advice, reducing it from a
higher value proposed by PDO. This advice was seen as a preliminary correction, pending results of further
PDO investigations and the planned 2003 reserves audit. The approach was supported by the Group reserves
auditor, but he did express concern in his end-2002 report that PDO's proved reservas were overstated.

" The impact of this effective overstatement of reserves is somewhat reduced by the fact that discussions
between PDO and the Oman Government towards an extension of the cutrent production licence are currently
in progress and that a Heads of Agreement is expected before the end of 2003. . A formal extension agreement

could then be signed during the first half of 2004. This should bring some 300 MMstb of mature project
resarves (230 MMstb developed 70 MMsth undeveloped) into the Group reserves portfolio.

it was noted during the audit that PDO are proposing to carry a ‘number of projects with positive expectatton
reserves but zero proved reserves. . These volumes relate to projects and exploration discoveries, whose

. development plan is not yet sufficlently mature to merit the booking of proved reserves. The expectation
.volumes have been agreed with the Oman Government and reserves addition- and exploration boriuses will be’

received for them. The Group guidelines state clearly that expectation reserves can only be booked if the
associated projects fulfil the conditions for proved reserves. If the tatter is not the case, the expectation
volumes should be booked as SFR..

The consistency between reserves and Ftnanee was good. There was full egreerhent between the 1.1.2003
submissions for reserves end for ennuel productlon thmugh CerelelRST without any corrections being
requtred

* The verification of the comrectness of proved developed and proved total reserves used for UOP asset deptetlon

caleylations was not relevant in the case of PDO, because UOP asset depletion was not applied in the past.
The operating agreement stipulates a 40—30—10-10-1 0% deprectiation profile for all capex and this is applied for

- caleulation of the PDO profit margin and for PDQ tax retums. Shell Group accounts returns are prepared by

Shell Oman Tradmg (SOMANT) and they do not declare any share in the PDO assets.

. PDO accounts are declared with asset depreciation through the abovementioned 5-year profile. This is not in
- accordance with international accounting practices, which require UOP depletion, based on proved total and -

proved daveloped reserves. - This has led to continuing qualifications in ‘external auditor reports (since 1987),
which the Oman Govemment now want to see removed. Hence; PDO will need to start maintaining proper -

‘estimates of individual field proved developed and proved total (i.e. undeveloped) reserves. In view of the

current state of PDO's proved reserves estimates (both corporate and by field), PDO have considered it not’

. realistic to start with the new method of UOP accounting per 1.1.2004, A 'start per 1.1.2005 was seen to be the

1 1,.
7 volumes of otl+condensate (from PDO facrlrhes) and essocrated gas. The format of the report seems

earfiest possible as it would be desirable to avoid major swings in individual field reserves and asset values due
to the necessary corrections to be applled during 2004. This view is fully supported. :

* Following the implementation of the new method of asset accounting, PDO will be required to re-state their

accounts back to 2000. The interition was to do this on the basis of the 1.1.2005 volumes, correcting back only

-for annual production. The auditor recommendation is to include annual transfers from undevelopedto ~ -~ .
- developed volumnes (i.e. development activity) as well since wnthout this comection the earlier proved developed

reserves would beoome too large.
By way of audit trail, POO issue an annual ARPR report. which fists full life cyole (t e 30-years) recoverable
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12.

somewhat cumbersome (duphceted data and unnecessary data, e.9. depletlon rates, high estimates) and it
could benefit from a simplification.

There is no note or report desonbing the basis ar background for the Group share reserves submission. There

. is a spreadsheet, but this is not very accessible. Individual field proved reserves in the 1.1.2003 submission are

clearly wrong (e.g: larger than expactation volumes and also larger than full-field-life proved raserves). The

" submission listed changes in the 'Improved Recovery, ‘Extensions and Discoveries’, and ‘Transfers form

Undeveloped to Developed' categories, but there was no audit trail to link this back In a quantitative manner to
individual fields. The audit trail for PDO's Group share proved reserves is thus extremely poor. Guidelines for

* a proper audit trail are published on the EPB-P wabsite (‘Planning’/Reserves'; to be moved o a new EPS
-website in due course) and these should be followed. What is needad is a set of tables, at field level, with a

format as presented in AtL2 and with a brief note descnbmg the source of the constituent data.

It was noted that, whilst there Is a central PDO library, field tearmns tend to keep project reports in parsonal filing
cabinets. The SRRT reported instances where documents had to be obtained from the Ministry because no
copies could be found within PDO, following the temporary abandonment and re-assignment of the Fahud ﬂeld
team. This Is clearly an undesirable situation and corrective measures should be undertaken.

~The auditor's suggestion for the way forward is as follows:

= In view of the short period left to end-2003, it will not be possuble to amive ata pmperly defined set of indiwdual
field proved reserves that could form a sound basis for the PDO corporate Group share proved reserves
bookmg

- Assurnmg that a Heads of Agreernent can be obtained with the Oman Government before end 2003 regarding

. an extension of the PDO productlon licence itis argued that the lmpect of the present reserves overstatement.
_is reduced. :

- Hence, itis suggested that the present proved developed and proved total Group share reserves volumes be
continued in the 1.1.2004 submission, correcting only for 2003 production and for transfers from developed to
undeveloped. Total proved reserves replacement ratio should thus be 0%. '

= The proper suin of full life oyole proved deveiloped reserves for all fields and proved undeveloped reserves for
_ all projects fulfilling Group reserves criteria should then be booked per 1.1.2005. This would require the
. maturation of at least'some 200 MMstb of praved project volumes, to obtain a 100% proved reserves

replacement ratio over 2004, see Table 1 below. Group share reserves $hould be a straight 34% of PDO oil
I'ESENGS i

- It is suggested to invite the Group Reserves Auditor for a consultation visit towards the and of 2004 to verify

with him the status of the proved developed and proved undeveloped reserves portfolio.

Group share total proved roservee 11 2003 (MMetb) ' 907
2003 Production , -87
" Group share total proved reserves 1.1 2004 (MMstb) - : 820

Group share total proved reserves 1.1.2004 (MMstb) 820
Overstatement 400 MMstb . o -400
Transfer from beyond-licence : _ _ +287
New matured proved reserves . +200
2004 Production : - -87
Group share total proved reserves 1.1.2005 (MMstb) . 820

“Tabie 1 ~ Possible progression of PDO proved reserves during 200372004

Reoommendatlons :

. 1.- )

2,
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Continue pursunng the possible |mprovements in reservoir characterization and modelling that may be -
 obtained from dedicated seismic re-processing (cf Rima).

Declare proved developed as equal to expectahon developed reserves in fields where there is elther a good
simulation history match or where there is a well-defined decline rate exirapolation. New fields and reservoirs
_wrth neither of these should be aSs.igned a conservative (low case) value for proved developed reserves. *

Prepare proved and expectatron esﬁmates of undeveloped reserves by individual project and by field: Proved

., estimates should preferably be based on Jow case simulation model realisations and should be seen to be

growing towards expectation levels with progressing field cumulative production. Projects should be ranked

‘ -according to their matunty e.g. ‘firm’ (VAR3/FID), ‘mature’ (documented FDP), ‘possible’ (VAR2) etc: :

Invite the Group Reserves Auditor for a consuiltation visit towards the end of 2004 to verify the status of Group
share proved developed and proved undeveloped reserves.’ ' V0030001 8
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5. _ In'the re-statement rsf PDO accounts for years hack to 2000, correct the 1.1.2005 volumes back to eatlier
* years by adding annual production and by subtracting annual transfers from undeveloped to developed
reserves.

6. Classify pro;ects with expectatlon reserves but zero proved reserves as SFR in the next appropriate
-~ submission.

7. lmprove the audit trail for the Group raserves submrssnon by followrng the guidelines for reserves audrt trails
on the EPB/Planning/Reserves website.

3; ~ Ensure that the central library facilities are fully utilised by all teams, partrculady where it relates to proper
. storing and indexing of copies of all reports and meeting notes (e.g. with the Ministry).

! V00300019
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PDOIGIsco, Oct 2003 . CHEGKLIST SEC RESERVES AUDITS ' Attachment3.

COMPANY: PDO . ' AREA/FIELD: ALL FIELDS
Audit criteria | Rasutt| Comments

1 TEGHNICAL MATURITY ) - ‘ ‘
1.01 [ls 3D seismic available and used for the fiald(s) in question? [ - 4 _ {30 Seismic coverage is universal over all discovered fields.

1.02 jAre seismic processing and interpretation state-of-the-ari? Q |Seismic tends to be of poor quality due to strong shaliow

, ' ' ; ’ : ' |multiples, surface rugosity and other irregularties, a.9. local
sinkholes. Filtaring (Cheats, van Gogh) has been applied with
mixad suGeess. Results are more promising in one area
(Rima cluster) where it is anticipated that good information
can be obtained on structure and small scale fauiting, but,
more importantly on ressrvoir stratification and pethaps

1.03.|is seismic quality used [] adequate for proving hydrocerbmg N.A. |Oils tend to be generally heavy and of low GOR, Acoustic
: bearing ereee? - I contrast with water is' smail and oII bearing areas cannot be
S ’ L+ - |distinguished from sels:
1.04 lis well data coverage adequate? . + |The majority of fiekis have been developed by numerous
. : 1 walls, both vertical and. horizontat,

1.05 JAre fiuid levals known? : | + [{Since seismic and regional aquifer pressures are not reiiable
S : : : for predicting OWCs these tend to be epedﬁce!ly targeted by
- o .~ appraisal wells.
1.06. [Am petrophysical well data quality and quantity adequate? O |Not all wells had full suites of logs duﬂng major development -

B Lo : . |drdling phases (GR and resistivity only, no porosity tools).

This is a sfight hindrance in reservoir characterisation. ]

107 fis reeervolr produdbillty for undeveloped reserves supported + |[Most fieids are now in production. Production tests are .

; by production tests or other evidence? d out in exploration / Isal weils.

1.08 |Are there proper volumetric estimates? + {Volumatric estimates have been mada for all fields, Most
' o : ' . ’ ' date back from the older generation of mapping packages
(Zycor, CPS, Supervol), Most of these were coarse layared or]
coarse gridded. However, the mcant (STEP staffed) STOWP
and Reserves Review Team has largely eonﬂrmed the validity
of thesa estimales.

b 1.09 Are repmsentetwe BT dela avallable and hava they been + |Proper sampling and analysis is done for new fields.
S R accounted for in the volumetric estimate? . '
1.10 Are gas GHVs measured propetly for sales gas conditions + |No gas reserves are carried
___jand accounted for in reserves submissiona? )
1.11 JAre static models available / adequate? © 1. X |Proper modem static and dynamic modelling has received
1 . ’ insufficient attantion in recant ysars. A large volume of booked
resatves Is based on older and outdated FDPs or on earlier
volumetric estimates. “This is now being addressed through
{an urgent study programme. Petrel models are the presem

' : : ’ : ndard,
1.12 |Are dynamic models available / adequate? - X |Sesabove. MoRaS models ara now dawnleaded from Petre(
1.13 |Are history matches available / adequate? . X |History matches are gradually becoming avallable as models
; N : . ) . : jare matured. .
1.14 |Are the recovery factors for proved reserves realistic? X |PDO and the STOIIP and Reserves Review Team have

concluded that a number of the older (FDP) expectation

feserves estimates have baen overstated (Yibal, Marmul,

Qarn Alam).

{individual field proved resarves are still based on old
probabilistic volumetiics, in.which the margins ara much loo
wide in ralation to the fieids maturuy

As for the booked proved corporats Shell share reserves,

these cannot be tied back to realistic proved individual field

1.15 |Are developed reserves based on proper NFA (Na Further + |Expsctation developed reserves are based on NFA forecasts -
- |Activity) fomsts? ) ) " |derived from well and clusler dacline analysis (through Off

B Field Manager software. The origin of the corporate proved
) i developed estimate was not clear, but its volume seems ..
_ ER ‘{broadly in fine with the expeciation NFA forecast. cut off at the
' : TR : : . {end-ofliconce in 2014, '
1.16 ‘| Are developed reserves based on existing wells, completions + |Yes; No behind-pipe reserves are c.an-ied
- and facilities, or do they require only rmnor costs (<10% - . i BT

pro[ect p fo be hookeg up‘?
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1.17 [Have devalopment projects been defined for undeveloped X | The majority of undeveloped field reserves are asgociated
tegsarvas or can they be defined? - jwith identified projects. Howevar, many of these are notional
or highly notional, while others have no forecast associated
: 8 Busginess Plan. -
1.18 {Are lhere auditabie developmenl projact plans with oosts X . A large majority of the undeveloped reserves projects are
benefiis and economics? ) notional, with at best only approximate forecasts and cost
1.19 |Are the projects technically mature or is further data gathering[ X [The majority of projects are recognised as needing furthar
neoessery? B work of re-work in order to become matured. Even many
' *{projects/ivolumes based on FDPs frém the lata 1990's are-now
seen as out of date because of subsequent well and field
- 1.20 Aro improved recovery esllmates based on a suocesslul pilot O |There are ample water injaction projects in the PDO operated
or analogue or are they otharwise supportatile? area. This could normally count as a sufficient analogue base
for proving further new water injection projects. Howaver, the
reservoirs concemed (notably the Al Khiata sandstone and
some shallower fractured carbonates) present a high degree
of variability and such analogues may not always be
1.21 [Hava the projects successfully passed a VAR3NVARS review X . |PDO and the STOIIP / Reserves Review Team have
or are they Gtherwise ready fot application for funding? -- —-  |mcognised that 80-90% of the undeveloped reserves are yot "=~
o . . i to pass through thie VAR3 stage. This includes a fiumber of
projects that have gone through such a stage ln the-past but
) . which are now seen to need updating.
1.22 |Am the projects firmly planned to go | ahead - are there any O |Tha Oman Govemment, as the major shareholdar is firmly .
. potentlal show stoppers‘? committed to maximise ofl recovery in a manner that Is
beneficial to them. Only projects with very poor eoonomlcs
mmmmmmmmg
2 . COMMERCIAL MATURITY . -
2.01 |Are the projects economically viable (meeting Group Ser. Cit.{ (.. [PDO projects are in prlnolple opproved by the PDO hoard.
“lover range of possible future scenarios / low case reserves)?’ The Group Capital Allocation systam has Jitle influenca on
- - : these decisions. The verbal staternent was made that many
' projects wouk not have passed the stringent Group criteria,
" |Previous UTC levels were at soma $4/bl, but these have risen
{in recent years and the cirrant outiook Is that these may risa
2.02. [Have fotacasts been cut off when rates become uneconomic?| N.A, [Ferecasts are cut off at the end of the current production
: : e livence (24th June 2012). This long before production levels
: . ) : - : have declined below econamic production levels.
- 203 |Have the latest Group Screaning / Reference Critaria been - QO [See 2.01 above - '
used? . L - )
"2.04_|Are assumed prices and costa RT (or Justiied ff not)? O [See 2.01 above .
2.05 {Is export infrastructure (pipelines, teminals etc) avallable or, iff 4 |Most of the export infrastructure is already In piace, Any
not, is it firmily plannod and fully lnoludeﬂ in'the eoonomloo? extensions would be included in the relevant economics.
2.06 |ls project ﬁnandng avallable of can ll reesonebly be expeoled + |[Yes
to be available? -
2.07 jAre developed reserves oolually in produclion? + |Yes, sea 1,15,
2,08 {Have all major gas project reserves been committed or - N.A, |PDO is free to use produced gas for own use and for re-
C oonh'eoled to seln a.g. through a HOA. GSA? - |injection where nasded, but they have no fitle lo expotted gas.
. _|Hance no gas reserves are cafried.
2.09 ]Can smaller gas project reserves reagonably be expected to N.A. . .
. be sold in existing markets and thmugh existing / firmly
NA |
* 3. REASONABLE CERTAINTY N N L
3.01_[is the uncertainty range of volurnetric paramoters and STOIP| X - |STOMP ranges were evaluated probabllistically after the early
' nsllmeles adequate? ’ . |static (deterministic) modelling. Parameter ranges tended to
také Into account well log data only, but no adjustment was
made for dynamic STOIP deterniination from production
performance, Hence these ranges were perhaps defansible
st the time of thelr preparation but they are too wide for the
. aan of field devel
1 3.02 [Have proved areas' been defined (lowest lmown ﬂuld oonlad + |Water contact lavels are well known end waell control tends to
. ['eontinuity of produol:on' no.major/sealing faults) and are they| be miore than edoquele
: realistic? . C
3.03 {Are proved (developed and total) reserves consistent with o Yes_
__|these provod areee ‘7
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3.04 |is the uncertainty range of developed recovery adequate? | () |Although there is no clear audit trak for the composite proved
i ‘ developad recovery estimate, it appears to align with the
expactation NFA forecast within the licence period. This is
{iargely reasonable for a portfolio with the size and maturity of
PDO's. Some downwand comrections shou!d be made for new
daveloped fiskds.
The composite proved forecast is not linked back to proved
estimates for individual fields. The reason is that no guch
: i individual fitd estimates are made.

3.05. |ls the uncertainty range of undeveloped recovery adequate? | - X [The undeveloped forecast within licence eomalns a large

1 o ' . e number of projects that are far from mature and which can
" ltherefore not be, regarded as proved (or, for that matter as true|
expectation). The composite proved undaveloped estimate
includes a significant number of thege immature projects.
This i§ not in accordance with SEC and Group guidelines.
As for the developed reserves, the composite proved
undevaloped forecast is not linked back to provad estimates
for individual fields because ho such proved eslimetes are
. jmade.

3.06 |Have market / pmducuon wnstralnt uncenamhes been teken N.A, |Offtake is at maximum fiald capacity.

into aceount? -
3.07 {Ia the Group / Region / Asset Holder committed to proceed + |Yes, see also 1,22,
with developmant? : : :
.3:08 {What is ratio of field(s) ctirn.prod. / expectation Total recovefy? 0.59 )
3.09 [Can the fieki(s) be wnsldered mature? . © {On average, yes, elthough there are numerous small new

: : ficlds
3.10 |Are proved reserves for fields (or other entities used for asset + |Yes
depreciation) added togather arithmetically? .
311 {Are provad reserves within fialds (or within entities used for Q |Field racovery astimates are ndw generally made in a

- |asset depredatlon) added fogether probabilistically? - ldetermninistic manner. Probabilistic addition is no longer

, riate.
312 l| any assumad dependency In probebilisﬁc addltmn N.A. :
I appropriate?” :

4 GROUP SHARE CALCULATION . o
4.01. |Are proved and proved developed reserves fully produeible " X |The proved daveloped reserves align with the axpactation
- |within the Heence period (ot its extension if there Is a legal NFA forecast, which is appropriate for mature fields, The -
right) and within produdlon eelllngsleonstmlnh? . prwed undeveloped reservas are fikaly {0 be overstated

The pmved total estimate is well in excass of the ‘Tranche 1

4.02 |Are the forecasts requirad to demonstrate the above condition| X
- projects forecast from the 2002 Business Plan and similar

eoneisten! with the firm Base Case premted in lhe Iafest

L tan? L 5 2003 Bu P
4.03 |Is the hydrocarbon Equity share calculated pmpeﬂy (reguler + |The Group share is 34%, which is 85% of the ‘privata
production contracts)? : sharehokiers' share in the PDO operated fields. .

4.04 {ls the hydrocarbon PSC entitiement share (net cost on + pmﬁt N.A.
oil only) calculated properly?
4.05 [is the hydrocarbon Purchase Right share (to the extent thal | NLA,
. economic banefit is derived from production while stifl bearing

1 ha i a rds It . N
4.08 |Ara royaltias that are (formally or customarily) paidincash |+ |Royalties are paid in cash and are not deducted frum fikings
. tinglu reserves? ~ . inor okln
4,07 (A royalties paid in kind excluded from reserves? . - N.A.
4.08 |Are volumes delivered free of charge as fees in kind (e.9. for | N.A. IMinor stteame of third party crude are exported through PDO

infrastructure used by third parties) included in reserves? pipafines. Fees are pald in cash.
Simllarly, are volumee received as fees in klnd excluded from } o

4.09 |Has historic Gmup under—or overit {e. g. compared wlth other N.A.
co-vanturers) been nted for? - I -

4.10 |Have gas volumes produced from the reservoir but not yet. N.A, [No gas reserves are cartied
. sold (e.g. through UGS, gas re-injection into another reservoir ’ :
of 4 swap deal with another ﬁeld) been properly maintained in
feserves? !
Have gas volumes paid for by the buyer but not yet produced N.A.
Jand sold (take-or-pay’ gas) been pmpedy mnlmained m } .
reserves?

) 4 12 [Have sepaﬁte submissions been made for Eqmty . CINA.
jEntitlement and Purchase Right volumes‘? b .

EXE

1

5 AUDITTRAILS i 1 - - - ) 1. ;

5.01 [Are praved and proved developed reserves eshmales up-to ' X |The comiposite total proved reserves within-licence estimate |- H

. |date?- - . - jhas largely bean maintained from previous years, in spite of ¢

- ) ’ the gromng Immaturny of the constltuent pro]ecte ¢

) ) N = ) = Good 0= Satisfactory. X = Unuummry NA = Not ApplluMe S i \/00300026 . ‘
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