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NOTE - 31 May 2002 ' . ' CONFIDENTIAL
From: Anton A, Barendregt ' Group Reserves Auditor, SIEP ~ EPB - GRA
To: Lorin L. Brass Director, Business Development, SIEP - EPB -
. Chris G, Finlayson Managing Director, BSP
Copy:  Brian E. Straub Téchnical Director, BSP B
Rosmawatty R, Abd-Mumin Manager, Land (Darat) Business Unit, BSP
- Salleh-Bostaman b Zainal-Abidin  Manager, Western Business Unit, BSP
Martin G. Graham Manager, Eastern Business Unit, BSP
Thomas T. Prudence Technical Services Manager, BSP
Peter J. Worby - ~ Chief Accountant, BSP o
Ben B.R. van den Berg * Head Intemal Audit, BSP ' _ -
Chris C. Kennett Discipline Head, Reservoir Englneering (PE Mgr West), BS|
(circulation) = SIEP — EPF: Dominique Gardy, Rahim Khan '
(circulation) SIEP - EPB-P: Malcolm Harper, Jaap Nauta, John Pay
Paul G. Tauecchio Business Advisor, SIEP - EPA
Han van Delden Senior Manager, KPMG Accountants NV
Stephen L. Johnson PriceWaterhouseCoopers

SEC PROVED RESERVES AUDIT - BRUNEI SHELL PETROLEUM SDN BHD, 29 Apr - 3 May 2002

| have audited the Proved Reserves submissions of Brunei Shell Petroleurn Sdn Bhd (BSP) for the year 2001 and
the processes that were followed in their preparation. These submissions present the BSP contribution to the
Group's externally reported Proved and Proved Developed Reserves and associated changes as at 31 December
2001, . '

Total Group share Proved Reserves booked by BSP at the end of 2001 were 72 min m3 of+NGL and 100 bin sm3
of gas. This represents some 5.6 % of fotal Group share Proved Reserves on an ofl-equivalent basis. Proved
reserves replacement ratios for BSP over 2001 were 152% for oil+*NGL and 112% for gas.

The last previous SEC proved reserves audit for BSP was carried out in 1998, This current audit followed the
procedures laid down in the "Petroleum Resource Volume Guidelines, SIEP 2001-1100/1101" (based, inter alia, on
FASB Staternent 89). 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
calcutated carreclly 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 tock the form of detailed discussions about technical details of many of BSP's fislds with BSP Asset Unit
staff and about the reserves reporting process with BSP. reserves coordination staff,

The audit found that BSP follow well documented procedures in their annual reserves reporting process. Audit trails
have historically been a strong feature in BSP ressrves reporting and their high quality was confirmed during the
audit. The most significant comment related to the conservative nature of BSP's Proved reserves, In particular
Proved developed reserves, many of which were not in accordance with current Group guidelines. Although
decreased substantially in recent years, the continued presence of ‘legacy reserves’ remains an area of concern.
These are undeveloped reserves which have historically been booked in reservoirs but for which no clear activies
had been identified (in line with prevailing practice at the time). These reserves should be addressed at the first
available opportunity; while striving to avoid major reserves swings.

The audit finding is that the BSP statements fairly represent the Group entitiements to Proved Reserves at the end
of 2001. There is a possibility of a-small (3 %?) understatement of enlitlement reserves due to the conservatism in
particularly the Proved developed reserves. The changes in the Proved Reserves during 2001 can be reconciled
from the documents at hand. The overall opinion from the audit regarding the state of BSP's 2001 Proved
Reserves submission, taking account of the scoring in Attachment 3, is therefore gatisfactory.

gummany of the findings and observations is included in the Attachmants.
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Attachment 1

SEC PROVED RESERVES AUDIT - BRUNEI SHELL PETROLEUM SDN BHD, 29 Apr - 3 May 2002
' MAIN OBSERVATIONS

1. Brunei Shell Petroleumn Sdn Bhd are a 50% Group company with their established head office in Seria, Brunei
Darussalam. The remaining 50% of the company is held by the State of Brunei. The company operates a
large number of offshore fields and some onshore fields. The three largest fields are the onshore Seria field,
with first production in 1929 and the offshore SW Ampa and Champion flelds where first production started in
1964 and 1972 respectively. Although the area is largely mature, there are still some smaller, recently
discovered fields awaiting development.

Reserves are approximately evenly divided between oil+NGI and gas. Gas has been produced to the Brunei
LNG plant since 1972. The 20-year gas contract with Japanese buyers was extended for another 20 years in
1992 on the basis of then available proved gas reserves. This basis, being somewhat conservative, has since
then grown and there is now a surplus of some 1.5 Tcf proved gas and some 5 Tcf of expectation volumes.

2. The Brunei fields consist of stacked near-shore reservoir sequences, broken up by clay diapir induced or
tectonically induced faulting, resulting in numerous small reservairs that show variable but generally poor
communication. Initial fluid levels are therefore largely individual to reservoirs and each needs separate
evaluation, aithough often in conjunction with its neighbours. A total of some 4000 reservoirs is currently
recognized (of which some 1000 with Proved reserves), presenting a challenging task for reserves evaluation
and development planning.

All of the fields are in relatively shallow offshore areas (up to 100 m water depth) Exploration focus is shifting
towards deep offshore turbidite sequences, in which one field (Merpati) is carrying proved undeveloped
reserves at this stage.

With the largest reservoirs developed first, BSP have faced several cycles of active development.
Development tended to become temporarily reduced when the then available technology slowed down the
maturation of new economically viable well targets. A recent uptum in development has been seen in the late
1990's when a number of factors contributed to an enhanced capability of reservoir performance modeling and
development planning. These factors included enhanced 3D seismic acquisition (with Ocean Bottom Cable)
and seismic processing (PSDM), more recently followed by geological modeling through the Petrel package,
yielding greatly improved speed and accuracy of reservoir definition. Automatic downloading into MoReS -
dynamic simulation models allows this Improved accuracy yield its benefits in dynamic modeling too. Through-
tubing C-O logs allowed a much more widespread monitoring of dynamic fluid levels, greatly improving the
accuracy of simulation models and predictions. Significant progress has bean made in reducing drilling costs
and improving drilling flexibility in well targeting, eg through short-radius horizontat drilling and multi-target sub-
horizontal wells,

The result of these successful technological developments is that new reserves developed per well show a
steady trend, with no signs of any levelling off as yet.

3. Expectation developed ultimate recoveries (DURs) are determined from performance decline extrapolations in
those cases where there is no active history matched simulation model. The standard method of determining
Proved DURs is through fitting a8 symmetrical triangular distribution around the Expectation estimates with the
lower end point halfway between cumulative production and expectation UR. This tends to result in a Proved
developed reserves volume that is invariably some 75% of Expectation (see Att. 4.1). This is highly artificial
and not in accordance with current Group guidelinas (which in turn follow SEC guidelines).

Itis strongly recommended that proved developed reserves are derived from expectation developed reserves
by muitiplying the latter by a factor that is dependent on reservoir maturity and which approaches or equals 1
for the more mature reservoirs, where in-place volumes are well known.

4. Inline with general Group praclice in the 1970’s and 1980's, BSP have tended to determine total reservoir
recoveries from volumetrics with recovery factors either assumed or derived from analogues, ebtained from
analytical reservoir studies or obtained from assumed well numbers and notional recoveries per well. After the
start of field development, the developed reserves became based on production performance extrapolations
but undeveloped reserves remained poarly defined as they were maintained as the difference between total
URs (which were kept largely unchanged) and DURs.

With the introduction of new Group guidelines in 1993, requiring all reserves to be based on identified projects
(i.e. well targets, numbers, costs and forecasts) the undeveloped reserves thus calculated became non-
conformant with Group reserves guidelines. BSP have long recognized the non-confarmance of these ‘legacy’
reserves. However, any temptation to ‘wipe the slate clean’ (i.e. set all undefined undeveloped reserves to
zero) was resisted because It was considered likely that in many reservoirs it would be possible to replace
them by properly defined reserves, i.e with well targets, forecasts and robust economics. It was felt that major
reserves swings needed to be avoided and the decision was therefore taken to keep these reserves in the
BSP-Covn 1 31/05/02
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books until the proper studies had been made. . Significant progress has been made in this respect and the
arnount of reserves now covered by simulation models and studies is some 70% on average. As a result, the
portion of ‘legacy’ reserves in undeveloped reserves (currently some 9% of Expectation, much less of Proved)
is now considerably reduced.

A further reason why tegacy’ reserves have reduced in size was the conservatism In the original field in-place
.estimates (caused possibly by too rigorous petrophysical cut-offs?). As a rasult, developed URs continued to
grow and in many cases they overtook the original total proved (and sometimes even expectation) UR
estimates. Hesitation was observed in simply zeroising these negative reserves because reservoir crossflow
was a common phenomenon and it was possible that the underestimate in one reservoir could be due to an
overestimate in a neighbouring reservoir. A regional study was therefore required before proper updates could
be made. Lack of resources and priority caused a continuous deferment of such studies in a number of areas.
Negative resefves continued in many reservoirs (particularly in the Champion Main fleld), until concerted efforts
in 2000/2001 brought back the total of such reserves to more reasanable, but still low proportions.

The continued existence of ‘legacy’ undeveloped reserves is still a cause for concern. BSP have therefore
started and resourced a study that will address this issue and that of the too conservative Proved developed
and undeveloped reserves that are not in accordance with Group guidelines. - This study is fully supported.

BSP are also strongly supported in their present drive for complete coverage of all developed and to-be-
developed reservoirs by proper studies. One of the root causes for the present problems has besn the practice
of assessing tofal (developed + undeveloped) reservesas on estimate. instead, developed and undeveloped
reserves should both be defined separately and properly, preferably by a joint simulator model.

5. In the original approach followed by BSP, Proved undeveloped reserves were simply the difference between
proved total and proved developed reserves. In the new approach, whereby undeveloped reserves are
. determined independently, the method of determining Proved volumes is less well defined. The wnpressnm is
that in many cases, a conservative approach is still followed. Group guidelines clearly state that in such cases
a number of simulator scenarios should be run, with a reasonable P85 scenario picked as the Proved case at
first, which can gradually become updated by a scenario that grows closer to or equal to expectation values
with increasing fleld maturity.

6. Undeveloped reserves in a number of fields and reservoirs do not yet fuml the condition (to be introduced in .
Group guidelines at end 2002) that such identified reserves must be economically robust in order to be certain
of their future development. Many of these reserves and associated forecasts are still notional and BSP are
confident that, with proper study and with present technology (eg cheaper horizontal wellbores) they can be
made economic. This is accepted.

7. BSP have historically been one of the strongest proponents of probabilistic reserves esnmatuon and initial
volumetric estimates are still done probabnusllcaliy Any incomplete hydrocarbon column penefrations are thus
also addressed probablllstecally. i.e. 'proved areas’ (ref SEC definitions) are not adhered to rigidly. Although -
accepted Group practice in the past, this is no longer in line with Group guidelines. This should be addressed.

8. Asset deprec:aﬂon is done at a field level. Hence, guidelines would in principle allow probabilistic addition of
- reservoirs within a field. This is not done at present but is being considered by BSP as a possible method of
bringing field Proved reserves closer to Expectation volumes.

The auditor opinion is that probabilistic addition of reservoir reservoirs to field level is not to be recommended.
“The reasons for this recommendation are as follows:

- Probabilistic volumetric estimates become irrelevant for mature fi elds Probabilistic parameter ranges {bulk
volume, porosity etc) can often not realistically be changed to capture the effects of field performance data and
any change in volumetrics could therefore become arbiirary and not auditable.

- Reservoir dependericy will become a critical issue in proper probabilistic addition of reservoir volumes. This
will also be susceptible to subjective judgment and will also present audit trail problems.

- The need for probabilistic addition should diminish significantly if the calculation methods of Proved
developed and undeveloped reserves are brought closer in line wuth Group guidelines, thereby bringing Proved
reserves much closer to Expectation volumes.

9. Somewhat exceptionally, BSP REs keep track of condensare production from oil wells in oil+associated gas
reservoirs, even though these liquids are produced through the oil stream. This condensate production is
added to the condensate balance in these reservoirs and reflected in individual field condensate volumes.
Reported NGL reserves are however based on produced streams, i.e. reported NGLs are only those
condensates produced and sold separalely. Reported oil reserves similarly include condensate produced in
the oll stream. The main justification for this extra accounting of condensate volumes (outside production and
reserves reporting) is said to obtain a correct reflection of the condensate material balance in reservoirs with
very large gas caps. However, it does not add 1o the clarity of the audit trail -~ no documents were sighted
showing a clear connection between condensates and reported oil/NGL volumes. With the oil production of
large gas cap reservoirs now coming to an end, thought should be given to either abandoning this complexity
or at least provide a better audit trail on this aspect.
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10. [t is noled that there is no complete correspondence between reserves volumes and praduction forecasts in

the Business Plan. This is largely due to the 'legacy’ reserves, for which no forecasts are avaliable. However,
there are also other discrepancies (eg in Land (‘Darat’) Business Unit where the BP contains forecasts for
which there are no reserves (only SFR) in the books. The impression is that some of this SFR is sufficiently
mature {o warrant inclusion as reserves. This should be rectified.

11. Fairley Baram undeveloped oil reserves appear to be positive at Proved level, but the Expectation undeveloped
volume is zero. This is inconsistent and should be rectifled. .

12. Current BSP production licences expire as follows:
Onshore and ‘first offshore’ (eg SWA): 22 Dec 2003,
Second offshore area (eg FA): 31 Dec 2007,
Third offshore area: 31 Dac 2026. )
There is a right to extend these licences by wo successive periods of 15 years, at terms and conditions to be
agreed upon. Any failure to agree such new terms would still lead to extension by one period of 15 years
largely on existing terms. Discussions on the new terms and conditions for the onshore and first offshore
licences are currently underway. The approach by both parties Is said to be positive and there are no
indications that an acceptable set of new terms and conditions cannot be agreed with the Govemment. Hence,
BSP management are fully confident that a new licence extension (and an option for a further extension in the
future) will be granted.

13. Various documnents describing the reserves determination process are in place (eg a DUR review procedure
guide). The annual reserves review process is kicked off by a note by the reserves coordinator, setting out the
requirements, target dates and responsibilities. All reserves changes are documented in reports or notes,
depending on their complexity. Full field (or part-field) reviews and FDPs are documented comprehensively,
An annual report 'End-year Resource Volumes for External and Internal reporting' is issued, together with a
summary of results. This provides for an excellent audit trall and is fully commended.

In addition to these documents and in preparation for the audit, BSP had made a special effort to provide
documents summarising the status of reserves in the three Asset Units (Land, East and West). Apart from a
brief summary per field; these documents also contained overviews of proved, expectation reserves and SFR,
higtorical raserves changes over the last few years etc, This was highly useful and is commended.

14. Consistency with field reserves and reserves changes was good. The one exception appeared to be the oil vs
condensate issue (see 9 above).

15. Very good consistency with Finance reporting has been observed in the matters of annual prod'ucuon volumes
and Unit of Production factors (UPF) for asset depreciation. This is seen to be the result of closc cooperation
between Finance Accounts and Reserves Coordination and is fully commended.

Recommendations

1. Replace the present methad of deriving proved developed reserves from Expectation developed reserves
(triangular distribution starting at Cum.prod + 0.5 * [Exp’n dev'd ~ Cum.prod]) by multiplying Expectation
reserves by a factor which gradually approaches or equals 1 with increasing reservoir maturity (defined as
Cum.prod / Exp’n UR). The initial value of this factor may refiect the uncertainties in the individual reservairs.

2. Assess undeveloped reserves separately (and not as stopgap between developed and total reserves).
Estimate Porved undeveloped reserves by selecting a realistic P85 scenario of future activities, which
scenario should be updated as more field performance is obtained and which should therefore grow closer to
the Expectation scenario. .

3. Complete the recently started study into legacy’ reserves and the appropriate level of Proved vs Expectation
reserves In line with the present plan per end 2002.

4. Address the issue of proved areas’, in particular in relation to the non-allowed booking of volumes below
‘lowest known hydrocarbans' (LKH, see guidelines), unless supported by strong evidence (eg seismic
amplitudes).

5. Review the need for mamtalmng the oil vs condensate sphl in reservoirs or |mprove the audlt tranl on this
aspect

Critically evaluate the justification for probabilistic addition of reservoir reserves to field level.

Review the appropriateness of booking some BP forecast volumes in Land/Darat BU as reserves and not as
SFR as at present.

8. Rectify Fairley Baram Proved (>0) vs Expectation (=0) undeveloped reserves.
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BSP, 27 Apr - 3 May 2002 CHECKLIST SEC RESERVES AUDITS Attachment 3

COMPANY: BRUNEI SHELL PETROLEUM Sdn Bhd

AREA/FIELD: ALL FIELDS

Dimensions (100% field ﬂguns as at 1,1.2002);
1.1.2002 Proved Qil Reservas
1.1,2002 Proved Developed Oil Rasetves
- 2000 OH Production

1.1.2002 Proved Gas Reserves
1.1.2002 Proved Developed Gas Reserves
2000 Gas Production

Number of fiekds in area
Numbey of walls drilled / in production

Average Group share: ..%

0

0

106m3  (Group share -
106 m3  (Group share
106 m3  (Group share
10*3m3/d  (Group share
10°9 sm3 $Gfoup share
1079 sm3 Group share
1009sm3  (Group shars
10°6 sm3/d (Group share

1079 sm3
10°8 am3/d)

Audit criteria

{Resut]

" Comments

1 TECHNICAL MATURITY

1.01 |[Is 3D selsmic available and used for the field(s) in question?

"

3D Seismic coverage Is almost universal over the main
producing area in the shallow offshore. For new seismic
surveys the OBC (seabottom cables) lechhique Is used,
particularly to avoid acquisition problems around the densely
spaced platforms. An important area where such new 30
acquisition is now planned js the Champlon Main field, where
the poor quality seismic mapping todata (caused by
seabottom reefs) has hindered advancement of reservolr

1.02 |Are seismic processing and imerpreté!ion state-of-the-art?

S|

PSDM |s applied (where the daia are avallable} to obtain

befter definition of fault planes. A major advance in

|interpretation quality has been obtained by the introduction of
the Petrel geological modelling package which alows a rapid

and complete integration of the selsmic data with the dense

well data and with structural interpretations.

1.03 |is well data coverage adequate?

Most of the flelds are mature and well data is more than
adequate, Adéquate appraisal well data is available in
devel felds

1.04 |Has a ‘proved area’ been defined (lowest known fiuid contact,
no major/seating faults) and is it realistic?

BSP have historically been one of the strongest proponents of
probabilistic reserves estimation and volumetric estimates are
stili done probabilisticaly. Any incomplete hydrocarbon

column penetrations are therefore addressed probabilistically.

Good DHI amplitude data are available in some cases, eg the
deeper offshare.

1.05 |ls this ‘proved area’ supported by seismic ampiitude studles
and/er reservoir analogues in the area?

1.06 |Are petrophysical well data quality and quantity adequate?

- |Log selection in new wells is state-of-the-art and fully

adequats. Log interpretation seems historically to have been’
somewhat conservative (100 severa cut-offs?), resulting in
STOHPs that are too low in comparison with present:
Jperformance. A major breakthrough has been the availability
of through-tubing C-O tools (RST Schiumberger, RPM Becker-
Atias) by which moving fluid levels in reservoirs can be baced
much mofe accurately and on a much wider scale than

ore.

1.07 |ls reservolr producibliity for undeveloped reserves supported
by production tests or other evidence?

Appraisal wells in undeveloped fields are rarely production
tested. Fully adequate data are obtained from sampling tools
(MDT). Very good data are also obtained through modem
NMR iogs. Finally, there is ample analogue data in the area.

1.08 |Are there proper volumetric estimates?

- |estimates upon first discovery. Petrel geological models are

are generally used as the method of making volumetric

prepared. following wel! drilling (f not alraady before) and
volumetric estimates are obtained from these. Refined
features like porosity maps, saturation-height curves elc can
thus be Included in an early stage.

Historical HIIP estimates tend In some cases to be too
conservaltive, probably caused by too conservative

1.09 [Are representative PVT data available and have they been
propesly accounted for in the volumetric estimate?

PVT samples are obtained ang lnterpt'ated through the proper
tools

1; 10 |Are static models available / adequate?

Historically, GEOCAP models were often used to rapiace the
initial CP&-3 models prior to major field studies. Mare
recently, Petrel models have become the standard. Coverage
is not complete yet - areas with higher development priority

Slatic reservoir models (CPS-3, now being replaced by Petrel)| -

are being addressed frst.

+2aGood O = Satisfactory X =1

BSP-Alt3, CheckList
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BSP, 27 Apr - 3 May 2002 CHECKLIST SEC RESERVES AUDITS Attachment 3

1.11 |Are dynamic models available / adequate? O |Dynamic model coverage is not complete (soma 70%) over
reservolrs with proved and expectation reserves. Coverage is
completa for areas undar study, i.e, thoss areas where further
davelopment is seen as fikely and 3s having priority. Modals
are almost invariably downloaded from geological models.

1.12 ]Are history malches available / adequate? + [History matches are complicated by both water and gas
breakthrough in these fislds (many primary gas caps) and by
pressure communication with nelghbouring reservoirs through
paﬂlalty seallnq fauﬂs. !mpmved geologlenl modelling has

1.13 |Are the racovery factors for provad reserves reafistic? + Recovery 'acto«s are generally basod on simuljation studies or

. on production performance data. Gas recoveries take
account of installed and future compression.

1.14 |Are developed reserves based on proper NFA (No Further + |Yes

Activity) forecasts?
1.15 |Are daveloped reserves based on existing wells, compiations + |Yes: Most behind-pipe volumes are not counted as
and facilities, or do they require only minor costs (<10% developed until they are properly completed.
roje: t) to be hooked up?
1.16 [Have development projects been defined for undeveloped O [Tha large majority of undeveloped reserves are covered by
: reserves or can they be defined? well targets (some notional or aven undetermined and in need
of further study) and forecasts.. A small amount (around 9%
of expectation undeveloped, much less of proved), somatimes
refarred o as 'legacy reserves’) is not covered by targets
‘ and/or forecasts vet.
1.17 |Are there auditable development project plans with cosis, + [Projects with forecasts ara inciuded in the BSP Business Pian
benefils and economics? and have project costs (some preliminary) and economics
em.
1.18 jAre the prejects technically mature or is further data gathering| O Pto)ecfs are ranked and their devsiopment sequence is set
necessary? accordingly. Thosa with later targat dates tend to require
further study work before they can ba matured. Thelr
associated recoveries tend 1o be based on earlier, preliminary
. rik or on anal
1.19 {Are improved recovery astimates based on a successful pilot + ]A successful gas Injection pm)ecl (wlmm-well. from deeper
. or analogue or are they otherwise supportable? gas horizons) is in operation in SW Ampa. Water injection is
’ in operation on soms areas in Champlon and expansion of
this into neighbouring areas is being considered. For any
. lundeveloped reserves, no pliots are deemed necessary.
1.20 |Have the projects successfully passed a VAR review or are O |New fiek! developmenis are sublected to VAR reviaws, but in-
they otherwise ready for application for funding? field projects are generally too small for these. The projects
with lower priority tend to require more study work bafora they
can be matured.
1.21 |Are the projects firnly planned {o go ahead - are there any O [{Inprinciple there are no show stoppers. Projects will go
potential show stoppers?. ahead in due course as and.when they can be made
technically and economical st
2 COMMERCIAL MATURITY :
2.01 }Are the projects economically viable (meeting Group Ser. Crit.]| O |[Most projects pass economic screaning criteria. Those that at
over range of possibla future scenarios / low case reserves)? this stage do not, are felt to bacone econamically viable with
further work and updated cost estima
2.02 |Have forecasts been cut off when rates bacome uneconomic?] 4  |Yes; minimum economic ratas are determined by field.
2,03 |Have the latest Group Screening / Reference Criteria been + |Yes’
used?

2.04 [Are assumed prices and costs RT (or justified if rnot)? 4+ |Yes

2.05 [Is export infrastructure (pipelines, tenminals etc) available or, f] + |Yes, any new infrastructure required (flow fines, well jackets

not, is it firmly ptanned and fully included in the economics? elc) are Included in the cost estimates and economics

2.06 |Is project financing available or can it reasonably be expected] + |[Yes

to be available?

2.07 |Are developed reserves actually in production? + [Yes; A regular review is held of ‘shut-in potential' and it is rare
for wells with devaloped reserves to ramain shut in for a long
time.

2,08 |Have all proved gas reserves been contracied to sales? O |The BLNG plant is the main customer for BSP gas.

' ’ : : Additional, smaller gas sales streams are for focal domestic
use and for power generation. The BLNG contract was
extended in 1992 on the basis of then availabla proved gas
raserves. This base, being somewhat conservativa, has since
then grown and there is now a surplus of some 1.5 Tef proved
gas and some 5 Tof of expectation volumes.

+ = Good O = Satlsfactory X = Unsatisfactory N.A_ = Not Applicabl
BSP-AN3, Checklist Page 20/ 6 31-5-2002, 12.07
FOIA Confidential
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2.09 [If not, can they reasonably be expecled to be sold in exising 4+ |Thare Ia no doubt that any surplus gas will be able 1o bs 4
markets and through existing / firmly planned facifities? contracted to the existing supply cutlets. Additional local fq

outlet ibliities are bein
2.10 |if neither, Is there a firn commitment (eg FID) that supports NA.

the assumplion and maturing of a future market? ' : ' ' .

3__ REASONABLE CERTAINTY
3.01 i the uncertainty range of volumetric paramelers and STONP [~ O PBrobabilistic volumetric estimates tend (o bacome Irrelavant
estimates adequate? for mature fields since they cannot capture reservoir
performanca data properly. Volumetric Proved HIIPs

tend to bacome too low,
3.02 }is the uncertainty range of developed recovery adequale? X [Expactation daveloped recovaries sre detormlned from

performanca decline extrapalations in those cases where
there is no active history matched simulation model. The
standard method of determining proved developed volumes is
through fitting a symmetrical triangular distribution around the
expeclation estimates with the lower end point halfway
between cumulative production and expectation value. This
invariably results in a ‘proved’ developed reserves volume that
is some 70-78% of expectation. This Is highly artificial and
not in accordance with cument Group guldelines.

3.03 s the uncertainty range of undeveloped recovery adequate? X |Historically, lotal reservolr recoveries were detenmined from

. volumetrics with recovery factors derived from analogues or
from pretiminary simulation studies. A significant portion of
total recoveries in BSP are still based on these estimates.
Developed reserves were based on performance
extrapolations and undeveloped resetves were the difference
between total and developed reserves, With time, developed
reserves grew and in many cases overtook the original total
proved (somstimes even expectation) estimates. Hesltation
was applied in updating these negative reserves because -
Ireservoir crossfiow was a common phenomenon and any
such updates required a regional study. Lack of rasources
and priority caused a continuous deferment of such studies in
many cases. Negative reserves continued in many resarvoirs
(pacticutarly in the Champlion Main field), untit concerted
efforts In 2000/2001 brought back the total of such reserves to
more reasonable, but still low proportions.

The proper way of determining undeveloped reserves is
through a simulation study whereby these raserves are
calculated from identified activities, with well targats.
Developed reserves can be determined from the same -
{history matched) simulation model or from well performance N
sxtrapolations. With progressing field development; both R -
developed and undeveloped reserves are updatéd in the light .

of raservoir parfortnance, new drilled wells, changed future
wall largets ete. Tolal reserves are always tha sum of both
developed and undeveloped teserves and are therefore ho :
fonger fixed 'larget’ recoveries that do not (or only poorly) )
become updated with progressing field life. This is now the 5
norm in the large majority of Group OUs and in BSP this is ;
also the approach in the field areas with simulation models. i

‘|in the original approach followed by BSP, proved undeveloped|
resarves were simply the differenca belween proved total and
proved developed reservas. In the new approach, whereby
undeveloped reserves are determined independently, the
method of delermining proved volumes Is less well defined.
Tha impression is that in many cases, a conservalive
approach is still followed. Group guidelines clearty state that
in such cases a pumber of simulator scenarios should be run,
with a reasonable P85 scenario picked at first, which can
gradually become updated by a scenario that grows closer to
or equal to expectation values with increasing flald maturity.

3.04 |Have market / production constraint uncertainties been taken | N A. [There are production constraints but these are taken account

into ag:oury\‘? of in field planning and present no uncertainties,
3.05 [Whatis ratio of field(s) cum.prod. / expectation total recovery? Quite variable, from 0 (undevelopad fields) to 92% (Seria
. field). BSP average is 70% for oll and 50% for gas.
3.06 |Can the figld(s) be considered mature? Approximalely haif is mature o very mature.
3.07 |Are proved (developed and total) reserves consistent with 'O |Praved areas are nat adhered to rigidly, although partial
‘proved areas'? penetrations etc are taken account of in the probabilislic
astimates, see 30 1.04.
+ = Gond O = Satisfactory X = Unsatisfactory N.A. = Not Applicable
B5P-Al3, CheckList Page 30l 6 31.5.2002, 12:07
FOIA Confidential RJWO0061615
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3.08 [Are proved reserves for fleids (or olher entiies used for asset | 4 |Yes
depreciation) added together arithmetically?
3.00 |Are proved reserves within figlds (or within entities used for + |Asset depreciation is done at a field lavel, Hence, guidelines
asset depreciation) added together probabllistically? would allow prababilistic addition of reservoirs within a field.
This Is not done at present, in view of the impractical aspects
and intransparency of results (depandencyl) this Is supporied.
3.10 |is any assumed dependency in probabilistic addition N.A.
appropriata?
4 _ GROUP SHARE CALCULATION
4.01 |Are proved and proved devaloped reserves fully praducible + |Current production ficencas expire as follows;
within the licence period (or its extension if thers is a legal Onsheore and 'first offshore’ (eg SWA): 22 Dec 2003,
right) and within production cellings/constraints? Second offshore area (eg FA): 31 Dec 2007,
Third offshore area {rest): 31 Dec 2026,
There is a right to exiend these licences by two successive
periods of 15 ysars, at terms and conditions to be agreed
upon. Discussions on the terms and conditions for the
onshore and first offshore licences are curently in progress.
There are no indications that an accaptable set of new tems
and conditions cannot be agreed with the Government and
BSP management are fully confident that a licence extansion
4.02 |Are the forecasts required to demonstrate the above condition] 4+  [Yes, all reserves for which forecasts are available are
consistent with the firm Base Case presented in the latest - included in the Business Plan. -
Business Plan?
4.03 |Is the hydrocarbon Equity share calculated propery (regular + |BSP is a 50% owned Shell company, with the remainder
production contracts)? being held by the Brunel govemment. All licences are 100%
. BSP owned, BSP has full title to the produced oil and gas and
Group share Is thus uniformly 50%
4.04 [Is the hydrocarbon PSC entitlement share (net cost oil + profit] NLA.
oll only) caleulated propery?
4.05 |is the hydrowrbon Purchase Right share (to the extent that N.A. |
economic benefit is derived from production while still bearing
share of risks and rewards) calculaled properly?
4.06 |Are royalties that are (formally or customarily) paid in cash + IRoyaities (between 8 and 12.5%, dependent on area) are paid
included In resarves? lin cash and are thus not subtracted from reserves.
4.07 |Are royalties paid in kind excluded from reserves? N.A,
4.08 [Are volumas deliverad free of charge as fees in kind (a.g. for | N.A.
infrastructure use by third parties) included In reserves?
Simitarly, are volumes received as fees in kind excluded from
eserves?
4.09 [Has historic Group under-or overiiit (e.g. compared with other | NLA,
co-venturers) been accounted for?
4,10 |Have gas valumes produced from the reservoir but not yet + |Gas production and re-injection volumes involved in the intra-
sold {e.9. through UGS, gas re-injection into another reservoir well gas re-injection project in SW-Ampa are properly
or a swap deal with another field) been properly maintained in recorded , subtracted from the source reservoirs as _
reserves? . production and added (as negative production) to the target
reservoirs.. Gas ulimate recoveries in the latter are from time
to ime re-evaluated, taking account of possible future losses
due to residual pas saturations in gas flooded oif zones.
4.11 iHave gas volumes paid for by the buyer but not yet produced | N A_
and sold (take-or-pay’ gas) been properly maintained in
resatyes?
4.12 |Have separale submissions been made for Equity , N.A.
Entitlernent and Purchasa Right volumes?
5 AUDIT TRAILS :
5.01 |Are proved and proved developed reserves estimates up-to Q |Developed reserves are reviewed annually in many, but not all
data? reservoirs. Undeveloped reserves in the 70% (approx.) of
reserves thal are covered by ‘active’ simutation models are
raviewed regularly as well. Undeveloped reserves in the
remaining 30% are generally derived from older totat recovery
estimates and are lhus legs up-to-date. _
5.02 {Can reported net Group equity reserves be reconciled with QO |Yes, with the exception of the condensalte-produced as vil
individual fisld reserves estirmates? (see 6.02)
5.03 {Can reserves changes be reconciled with lndividual field Largely, yes, with the exception of the aondensate-produoed
changes? as oil (see 6.02)
5.04 |Are reserve changes reported In the appropriate calegories? + |Yes
5.05 |[Is there a document in place describing the OU's reserves + {Varlous documents are in place (eg a DUR review procedure

raporting procedures?

guide). The annual reserves review procass I8 kickad off by a
note by the reservas coordinator, setting out the requirements,

itarget dates and responsibliities,

BSP-AN3, CheckList
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. ’,‘ BSP, 27 Apr - 3 May 2002 ) CHECKLISY SEC RESERVES AUDITS Attachment 3
. 5.06 [Are technical reporls available describing reasons angd + |All reserves changes are documented in reports or notes,
‘ Psﬁﬂmﬁons for naw reserves estimates in sufficient detail? |depending on their complexity. Full fieid (or part-field) reviews

{and FDPs are documented comprehensively. ‘
$.07 jAre reports numbered / indexed properly and is there acentral] 4+ |Yes .
ibrary whera copias ars kept?
Is the annual reserves submission supporied by a sufficiently 4+ [Yes, an annual report 'End-year Resource Volumas for
detailed summary note explaining the reserves changes External and intemal reporhng is issued, together with a
{classlfied in ravisions, extensions, sales-in-place etc) per summary of resuits.
field, with references to delalled reports as appropriate?

5.09 [Are electronic data bases contalning both historic + |Yes, a comprehensive RISRES data base I8 in place
submissions’ data and cumrent reserves data in place and ’
ible?
Do these data bases aiso contain references to detaited + |Yes (a very rare feature among OUs)

reports?

6 __ CONSISTENCY WITH FINANCIAL REPORTING -
6.01 {Are proved and proved developed reserves based on + [Yes . .
’ fiscalised yolumes undar gales conditions? :
€.02 |Ara oll, NGLs and sales gas reported In their appropriate 4+ |Oil, NGL and gas are reported by stream. The condensate
categories? stream (consisting of gas well liquids or ‘CHPS' and
siugcatcher liquids pius othar liquids from tha BLNG plant,
called 'LLG") is sold and exported separately.
Somewhat exceptionally, BSP REs keep track of condensate
production from oll wells in oii+associaled pas reservoirs,
even though these liquids are produced through the ol
stream. This condensate production is added to the
condensate batance in these reservolrs and reflected in
individual field condensate volumes. Reported NGL reserves
are however based on produced streams, i.e. NGLs are only
those condensates produced and sold separately. Reporied
ol reserves simifary include condensate produced in the oil
stream. The main justification for this extra accounting (not in
the EPPROMS system) is to obtain a comect reflection of the
condensate in resetvoirs with very large gas caps.
The LLG stream has been included in the sales and reserves
|laccounting since 2000. The reason for their inclusion was
that BSP have effactive title to these liquids (with the BLNG 99

5.10

A T

8.03 jAre own use, fuel, losses etc exciuded? + |Own uge, fuel and losses are deducted as a bottom line
. |correction from annual production and from reserves before
the annual Group reserves submission, The pemenhga is
catcul annually (around 8%).
6.04 [Are gas GHVs measured properly for sales gas conditions + |Yes, gas samples are taken regularly and evaluated wuh the )
and accounted for in reserves submissions? toals. o
6.05 jAre annual Oi+NGL produclion velumes in raserves Yes, close cooperation is observed between Flnance..*. .
submissions consistent with Upstream sales volumes accounts and the reserves coordinator.
reported into the Finance (Ceres) system? (Ceres line 0933,
which is the sum of line 7385 (Reward OIUNGL) and line 0871
[= 8462-0il + B464-NGL for Consofidated Companies + line
3596 (= 0931-Oil + 0932-NGL) for Assoc. Companies).

+

6.06 ]Are annual gas production volumes in reserves submissions + |Yes, close cooperation is abserved between Finance

consistent with Upstream Gas production available for Sales accounts and the reserves coordinator. .
(GpafS) volumas reparted intg the Finance {Ceres) system? '
res ling §130).
8.07 |Are tha Financial and Reserves accounﬂng of production / + |Yes (only relevant for annual production)

sales fully consigtent with each other als¢ in cases ke
rayalfies, fees-in-kind, underfitVoverift, gas re-injection/UGS,

take-or-| 57
6.08 |Are the net Shell share reserves reported property and N.A, {BSP is a 50%, i.e. an associate company and accounts and
consistently with Finance reporting (100% for consolidated reserves are reported on a net Group share basis.

Shell companies, with minority reserves reported separalely,
or actual percentage if less than 50%)?
6.09 |Are reporied proved developed reserves consistent with those| + [Yes, Proved developed reserves and Unit of Praduction

-Jused far asset depraciation in Group Accounts? Factors are advised annuslly by the reserves coordinator fo
Finance accounts.

~ 7 _ OVERALL

7.01 | Group guidelines should not or not completely have been O [Proved reserves are likely to be somawhat understated due to
foliowed, are results siill reasonable / overstated / the conservative procedures still in place
undersiated?

7.02 Do the reported proved and proved daveloped reserves O |Wnilst expectation estimates appear quite reasonable, the
astimates give a reasonably accurate reflection of shareholder proved estimates are too conservativa in comparison with
valus? Group quidelines

+ = Good O a Satisfactory X = Unsallsfactory N.A. = Not Appiicable
BSP-AN3, Checkiist Page 5016 31-3-2002, 1207
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BSP, 27 Apr - 3 May 2002 CHECKLIST SEC RESERVES AUDITS Attachment 3 .

Weight Score (0-100%)
>

1 TECHNICAL MATURITY 25% 82%
2 COMMERCIAL MATURITY 16% 81%
3 REASONABLE CERTAINTY 14% 37%
4 GROUP SHARE CALCULATION 8% 100%
5 AUDIT TRAILS 16% 90%
6  CONSISTENCY WITH FINANCIAL REPORTING 11% 100%
7 OVERALL OPINION 8% S50%

TOTAL SCORE 100% 78%

!
+ = Good O =Batisfactory X » Unsatisfactory N.A. = Not Applicabh
BSP-A3, Checkl st Page 6 of 6 3152002, 12:07
FOIA Confidential ~RJW00061618

Treatment Requested
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. : Attachment 4.1
LT Proved / Expectation Qil+NGL Reserves versus field maturity

1.4.2002 BSP DEVELOPED OIL+NGL. RESERVES
Fields / OUs Proved / Expectation ratios ws maturity
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Proved/ Expectation Gas Reserves versus field maturity

1.1.2002 8SP DEVELOPED GAS RESERVES
Fields / OUs Proved / Expectation ratios vs maturity

Attachmentd4.2
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. 1,4.2002 BSP UNDEVELOPED GAS RESERVES
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