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

I have audited the Proved Reserves submissions of Brunei Shell Petroleum 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 mi3 oil+NGL and 100 bln sm3
of gas. This represents some 5.6 % of total Group share Proved Reservés on an oil-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 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
caleulated 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 technical details of many of BSF's fields with BSP Asset Unit
staff and about the reserves reporting process with BSP reserves coordination staff.

The augit found that BSP follow well documented procedures in their annual reserves reporting process Audit trails
have hislorically been a strong feature in BSP reserves reporling and their high quality was confirmed during the
sudit. The most significant comment related 1o the conservative nature of BSP's Proved reserves, in particular
Proved developed reserves, many of which we’re)not in accordance with .current Group guidelines. Although
decreased substantially in recent years, the continued presence of 'legacy reserves’ remains an area of concemn.
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 tnme) These reserves should be addressed al the first
available opportunily, while striving to avoid major reserves swings. !

The audit finding is that the BSP statements fairly represent the Group entitiements to Proved Reserves al the end
of 2001. There is a possibility of a small (3 %7) understatement of entittement 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 audil regarding the state of BSP's 2001 Proved
Reserves submission, taking account of the scoring in Attachment 3, is therefore satisfactory.

.summawf the findings and observations is included in the Attachments.
] :

Attachments 1, 2,3, 4
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Attachment 1‘

a

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

1. Brunei Shell Pelroleurn Sdn Bhd are a 50% Group company with theit 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 fieid,
with first production in 1929 and the offshore SW Ampa and Champion fields 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+NG! 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 Bruneifields consist of stacked near-shore reservoir sequences, broken up by clay diapir induced or
lectonically induced faulting, resuiting in numerous small reservoirs that show variable but generally poor
communication, Initial fluid levels are therefore largely individual to reservoirs and each needs separale
evaluation, aithough often in conjunction with its neighbours. A total of some 4000 reservoirs is currently
recognized (of which some 1000 with Proved reserves), presenling 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
lowards deep offshore turbidile sequences, in which one field (Merpati) is carrying proved undeveloped

reserves at this stage.

With the largest reservairs 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 fargets. A recent upturn in development has been seen in the iate
1990's when a number of factors contributed to an enhanced capability of reservoir performance modeling and
development planning. These faclors included enhanced 30 seismic acquisition (with Ocean Bottom Cable)
and seismic processing (PSDM), more recently followed by geolagical 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 Iogs allowed a much more widespread monitoring of dynamic fluid levels, greatly improving the
accuracy of simulation models and predictions. Significant progress has been made in reducing drilling costs
and improving drilling flexibility in well targeting, eg through short-radius horizontal drilling and multi-target sub-
horizontal wells. ;

The result of these successful technolagical 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 exirapolations in
those cases where there is no active history matched simulation model. The standard method of determining
Proved DURs is through fitting a symmelrical 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 guidelines (which in turn follow SEC guidelines).

Itis strongly recommended that proved developed reserves are derived from expectation developed reserves
by multiplying the latter by a faclor 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 practice in the 1970’s and 1980's, BSP have tended to determine tolal reservoir
recoveries from volumetrics with recovery factors either assumed or derived from analogues, obtained 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 exirapolations
but undeveloped reserves remained poorly defined as they were maintained as the difference between lotal
URs (which were kept targely 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 recagnized the non-conformance 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 propetly 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
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books' until the proper studies had been made. Sngnmcam progress has been. made in this respect and the
amount of reserves now covered by simulation models and sludies is some 70% on average. As a result the
portion of ‘legacy’ reserves in undeveloped reserves (currenlly some 9% of Expectatnon 'much less of Proved)
is now considerably reduced.

A further reason why legacy’ reserves have reduced in size was the conserveitlsm in lhe original field in-place
estimates (caused possibly by too rigorous petrophysical cut-offs?).- As a result, developed URs continued to
grow and in many cases they overlook the original tolal proved (and sometimes even expectation) UR
estimates. Hesitation was observed in simply reroising these negative reserves because reservoir crossflow
was a common phenomenon and it was possible that the und’erestimage 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 conlinuous deferment of such studies in a number of areas.
Negative reserves continued in many reservoirs (particularly in the Champion Main field), untit concerted efforts
in 2000/2001 brought back the total of such reserves to more reasonable, 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 thal 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 lo-be-
developed reservoirs by proper studies. One of the root causes for the present problems has been the praclice
of assessing lotat (developed + undeveloped) reservesas on estimate. Instead, developed and undeveloped
reserves should both be defined egaralely' and properly, preferably by,a joim simulator model.

5. Inthe original approach followed by BSP, Proved undeveloped reserves were simply the difference between
proved total and proved developed reservés. In the new approach, whereby undeveloped reserves are
determined independently, the method of delermmmg Proved volumes is less well defined. The impression is
that in many cases, a conservative approach is still followed. Group guudet»nes clearly state that in such cases
a number of simulator scenarios should be run, with a reasonable R85 scenario picked as the Proved case at
first, which can gradually-becorne updated by a scenario that grows ¢closer to or equal to expectation values
with increasing field maturity. . - - . .

6. Undeveloped reserves in @ number of fields and reservoirs do not yet fulfil the condition (to be introduced in
Group guidelines at end 2002) that such identified reserves must.be economvcallv robus! in order o be certain
of their future development, Many of thesé reserves and assSociated forecasts are still nohonal and BSP are
confident that, with proper study and with present technology (eg cheaper horizontal wellbores) (hey canbe -
made economic. This is accepted.

7. BSP have historically been one of the strongest proponents of probabilistic reserves estimation and initial

volumetric estimates are still done probabmstncally Any mcomplele hydrecarbon column penetrations are thus
also addressed probabilistically, 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 depreciation is done at a field level. Hence, guidelines would in principle allow prababilistic addition of
reservoirs within a field. This is not done at present but is being considered by BSP as a possuble 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 estimales become irrelevant for mature fields. Probabilistic parameter ranges {bulk
volume, porosity etc) can often nol realistically be changed to caplure the effects of fieid performance data and
any change in volumelrics could therefore become arbnrary and ndt auditable.

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

- The need for probabilistic addition should diminish s»gmﬁcanuy if the calculation methods of Proved
developed and undeveloped reserves are brought closer in hr\e with Group guidelines, thereby bringing Proved
reserves much closer to Expectation volumes,

9. Somewhat exceptionally, BSP-REs keep track of condensate production from oil wells in oil+associatedgas
reservoirs, even though these liquids are produced through the oil stream. This condensate production'is
added 1o the condensale balance in these reservoirs and reflected in individual field condensate volume_;
Reported NGL reserves are however based on produced streams, i.e. reported NGLs are.only those
condensates produced and sold separately. Reported oil reserves similarly include condensate produced in
the oil 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 nol add to 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 compiexity
or_at feast provide a betler audit trail on this aspect,
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10. ltis noted that there is no complete correspondence between reserves volumes and production forecasts in-~
the Business Plan. This is largely due lo the legacy’ reserves, far which no forecasts are available. However, v

there are also other discrepancies (eg in Land ('Darat’) Business Unit whererthe 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 to warrant inclusion as reserves. This should be rectified. “ ’

11. Eairley Baram undeveloped oil reserves appear to be positive at Proved level, but the Expeclation undeveloped
volume is zera. This is inconsisient and should.be rectified.

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 Dec 2026,
There is a right to extend these licences by two 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 Government. 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 documents describing the reserves determination process are in place (eg a DUR review procedure
guide). The annual reserves review process is kicked off by a nole by the reserves coordinator, setting out the
requirements, larget 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 trail 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,
historical reserves changes over the las! 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 production volumes
and Unit of Production factors (UPF) for asset depreciation. This is seen to be the result of close cooperation
between Finance Accounts and Reserves Coordination and is fully commended.

Recommendations , .
1. Replace the present method 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 reflect the uncertainties in the individual reservairs.

2. Assess undeveloped reserves separalely (and not as slopgap 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 tevel 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-aliowed booking of volumes below
‘lowest known hydrocarbons’ (LKH, see guidelines), unless supported by strong evidence (eg seismic
amplitudes). ‘

5. Review the need for maintaining the oil vs condensate split in reservoirs or improve the audit trail on this
aspect

6. Critically evaluate the justification for probabilisiic addition of reservoir reserves to field level,

Review the 2ppropriateness 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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SEC RESERVES AUDIT - VOLUMES RECONCILIATION
BSP 1.1.2002

., Attachment 2.1

Provaed Oil / NGL / Gas Reserves as at 1.4.2002

BSP-AIl2, ResvsTolt

Ovarull, good match

100% volumaes from ‘Report no. 1.1° [Att.3) from CSS NFF 2002001 {excupt condanzate

Page’t of {

-38-0il velumaes, for which no evidence was sighted)

Aves ! field Proven | Exp'n Cum. | Proved Proved Exp'n |Maturity Dev./ Proved ExpnRF] Excl Excl Within  Within Shell |Net Shell N", S_hetl 1.1.2002 1.|.zu§Jz Prov. | Prov.
HiP HIP Prod Rem, Rem, Rem. | {Cum.pr Tetl RF Yo'l |ownuse ownuse | Llcence Licence |share % | Equity Eguity | Submn Suﬂn:{ n Res/ | Res{
= Sales | Recoy. Rwcov. Recov, { 1Exp'n Provsd Tat'l & loss & loss | comid comts Dev, Yot Dav Totil :rod l:rc:
. 2192011 Dav'd  Undev Toty VR ua, Pr.Dev., PrUnogv| Pr.Dav. Pr.Toll ev, 'zc !
WEMIAISMmI A0 M A EmIf 1B M3/ 106 M3 % % % % “ % 0% m3 /. $0°6 m3 " % 106 105 lo'«; \o;s’ yrs yrs
1049 sm3[ 109 sm3| 109 smI]10*8 sm3 1049 smd 1043 sm3 1048 sin3 10*3 sm3 MY/ sm3/ sm sm.
' . 10%9 sm3 109 sm3}10%9 sm3 10°9 sm3
Oit
SW. Ampa 289.18; 35545 12008 12.57 8.1 2852 80% g4%, 45% 41%| 1000% 1000% 12.57 2t 75] S000% 628 1088 5 ‘9
Qther main heids - Wasi 94.54] 42607 3.3 535 578 1607 54% 85% 6% 35%) 100.0% 100.0% 535 1113 S000% 287 557 [ 92
Champion 427421 55376 87 47 2405 6.48 5267 62% 95% 22% 25%| 100.0%  1DD.O% 2405 0511 50.00% 1202 15.25 7 a
Qihaz main fields - Easi 164 t3] 240.88 26.38) " 750 2582 55.86 A% 7% I2%% J4%| 1W000%  100.0% 7.5%0 33.31| 50.00% 378 1666 3 s
Serin 410.32]  49570) 157.68 5.80 730 18.48 90% B5% A3% 33%| 100.0% 100 0% 530 13.11] S50.00% 280 6.55 ?
Oihar main kelds - Land 24688 3118 595 161 g8 385 6% B7% 28% 31%| 100.0%  100.0% 1.61 269| 50.00% 2.3 1.35 i) 8
Olher small figlds 1496 35.78 010 oo 1.7 4230 % 6% 12% 12%) 1000%  100.0%) 0.00 1.71] 50.00% 000 0.85 3]
Condsnsale producsd in oit siraam 237 LA} (] 33% ¢ 0] 1000% 1000% 2,37 7.08{ * 50.00% 1.19 35
Tolal Ol (MMsib) 1425441 1848581 43653 8.4 6206 18114 7% 83% JIS% 3I%] 1W000%  IDBD% 59.24 121307 50.00% 2983 §0.6% 29.52 5D.63 -1 2
12130 .
NGL
SW Ampa 52,51 79.06 15.75 X1 4.59 1479 52%. ~ B3% A% 100.0% 6.46 11084 SOO0% 323 552 12 2%
Olhar main fialds - Wast 12,09 16.02 407 b4d " 136 343 '56% oY SO0% 100.0% 0.44 240} 50.00% 622 1.20 & k2
Champion 354 | 508 0.40 032 Q.45 "4.37 . 2% 62% - ¢ 2% 100.0% 32 077§ SD.00% 016 0.39 162 86
Champion-West 12,14 19,55 0.35 t.10 427 675f T 5% . 0% 338% 100.0% 0.10 437 50.00% 0.08 218
Cther main fieifs - East 577 8.05 0.48 067 1.91 .‘,,; 338 12% ¥ - 3T% 41% 100:.0%]- - 067 2.58| 50.00% oM 1.2%,
Saria _‘.DV 1.34 .0.53 000 , D14 0.20{" « 72% ! 7% 63%" 100.0% 0.00 0.14] 50.00% ooe oo?
Oihar main lisids - Land L. . G28 0.40} 0.13f . 001 0.02 LQ08. 88%. 839 54% 10.0% 0.0 0.03] SD.O0% oo om 2
qLLG ‘. - 0.00}. ooal © os0 645 ' 000 5.48 2% 100% o ! - 100.0% 546 €46] S0.00% X1 2] 19 .
Other small fields N 1143 $7.60 ong 248 .95 T 0% 0% 2% 22%| 1000% wo0%E . 000 2481 S50.00% ogce 1.23
Condensale produced in oif strazm . -237 T4Ty -0 A% .o 0 . 100.0% - 100.0% -237 -7.08F S0.00% -1.19 -3 54 -
Tols! NGL (MMsib} 108.85(~ 147.54 22561 1208 - 1109 . 4040 . 36'&-” 6% 3% . 43%] 1Q0.0% A 100.6% 1209 23.47) 50.00% 604 11,59 .04 11.59% 13 2B
j - NP - - LA ey S
-|Gas (Dry. sales gas volumes} .
SW Amps * 347.684| 402402f 200.792] 60.252 22747 128327 1% * 59"4 ’ B2%, 92.3% $2.3% 5564 85,08 2782 42 i6 15
Clher main lislds - West 114.7668| 146.785| 61,084 5.295 27478 46.788 5T% SN % 74%) '923%  923% 4.89 W28 249 513 4. 24
Champion 34,2571  49.269 12.308 4.085 I04 127N 43% 84% St%. 92.2% 92.3% 377 6.56 1.88 3.28. 8 12
Champlon-Wes( 47451 71018 3675 2.82% 29563 47351 T% 18% T2 823% 82.3% 242 23.M 121 14.85 5 57
Other main fiaids - Easl 52.622) 8B.222 6.675 S.297  27.382  $2.707 11% P 1% 923% 82.3% 8.51 33.31 4.26 15.901 7 27
Seria . I3 E98| 47.179] 20,968 2079 20189 5.267 88% . 95% 96%| $23% §2.3% 192 378 0.95 1.8% " 22
Cther main fields « Land 6.426 7.781 2.786 0.677 1422 281t S0% "% 7%l 923% S2.3% 083 1.84 o3t 097 12
LLG 0667 4792 4792 2% 100% 0] 923% 923% A42 .42 21 -2.21 * .|
Clher minor fiskis 30,6855 48.916 0.0+7 D000 14507 22.001 0% 0% 47% 4T%} - 923%  923% c.00 13.40 0.00 6.70 :
Tolat Gas {109 sm3y 663.781| 861.572] 326.649] 79438 138.148 314.262 51% 75% €8% Ta%p  923%  823%| 73354 200921 S000%[ 36.677 100.461} 36.567 100.48% 8 21
217.588
Caonversion factors used by BSP Canversion facions used by SIEP Licence expiry dales:
Vstb= 1m3 tstb= . 0159 m3 1 ! .0
1s¢f = Tt t sm3 tscf = ' 00283 sm3
Audit Trail:
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SEC RESERVES AUDIT - VOLUMES RECONCILIATION

Attachment 2.2

BSP 1.1.2002
Proved Oil Reserves Changes 2001 {100%, 10”6 m3)
Field Prov.Res, | Revisons/ | Improved | Extens! [Purchasein Sales in- New Productn | Prov.Res |Shell Equity Shetl Equily Sheil Equily] NelShei  Net s_neﬂ Comments
1.1.200F | Reclasfns | Recovery [ Discov's place place Deverd 200 11,2002 | Share%  Share%  Share% Equity Equity
Reaserves 1.1,2008 2001 Prod  1.1,2002 1.1 2001 11.2002
(10*8 m3) ({10°6 m3)
Proved Oeveloped Reserves
SW Ampa 3.80 254 1257  5000%  5000%  50.00% 0.00 6.28
Other main fields - Weslt 0.50 535 50,00% S0 00% S50.00% 0.00 2.87
Champlon 2.52 3.25 2409 50.00% 50.00% 50.00% 0.00 12.02
Other mam fislds - East 243 7.50 50.00% 50.00% 50.00% 0.00 375
Seria 0.50 .79 5.80 50.00% 50.00% £0.00% 0.00 290
-10ther main belds - Land 0.30 0.32 1.6 50.00% 50.00% 50.00% 0.00 0.8
Other saati fields 0.00 50.00% 50.00% 50.00% 0.60 6.00
Condensate produced kn oil siraam Q.12 37 50.00% 50.00% - S0.09% .00 19
Prov.Dev.Resvs 0.00 7.5 10.3% $9.24 ¢ 50.00% 50.00% .00 29.62
(10”6 m3} =
Proved Undevsloped Reserves
SW Ampa 1.57 1.78 §0.00% 0.00 4.5%
Other main fields - West -1.13 0.52 50 00% 0.00 288
Champion 218 0.48 50.00% 0.00 3.23 §
Other main fields - East Q.90 4.18 50.00% 0.00 12.94|Bugan appr + disCov.
Sertz %4 1.29 50.00% 0.00 3.65|SMR appraisal
QOther maia fietds - Land 0.22 50.00% 0.00 0.54
Other small fiekds 50.00% 0.00 0.85
~ Condsnsate produced In oil stream 50.00% 0.00 2.36
54.12
Prov.Undev.Res 0.00 365 247 548 0.00 50.00% 0.00 31.03
- {106 m3}
Q_ ;
> -
O Net Group Equily
=] Proved Developed Reserves 0.00 547 2962 1.25 -
2., Proved Yolal Reserves 8.00 517 60.65 3.49 *
o 108 m3 %
(1]
2
% 2000 Sybmission
- Prov.Dev.Res 28.40] 2.82] { 3.57)- 5171 29.62 29.62 3
E Prov.Tol'l Res 57.22] 4.63] 1.23] 2.74% { ) | 5.17] 50.65] £0.65 -
106 mJ
2 Convession {aciors used by BSP Converslon factors used by SIEP;
s tm3= 1 m3 teb= 0.459 m3
Q 13m3 = 1 sm3 1scl = 0.0283 sm3
§ Audit Trail: Overall, fair match.
§ 3.1.2001 fietd volumes not available

BSF ~ 7, OilResvChg
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: ) SEC RESERVES AUDIT - VOLUMES RECONCILIATION Attachment 2.3
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BSP 1.1.2002 :
Proved NGL Reserves Changes 2001 (100%, 1046 m3) .
Field Prov.Res. | Revisons! | improved Extens/ [Purchese in- Salesin- [New Develd} Productn | Prov.Res | Shell Equity Shell Equily Shell Equity{ Net S.hell Nei S'heu Comments
1.4.200% Reclasfns | Recavery Discav's place place Reserves 2001 1.1,2002 Share % Share % Share % Equity Equity
(Frans!. 11.2001 2001 Prod  1.£.2002 1.1.2000  £.5.2002
Und. to Cev) {10"6m3)  (10°6 mJ}
Proved Developed Reserves
SW Ampa .04 : o.08 .52 .46 50.90% 50 Q0% §3.00%: oo0 323
Other main fislds - West .13 0.07 0.44 50.00% 50 C0% 50.00% 0.09 0.22
Champion .00 032 50.00% 50.00% 50 00% .00 6.16
Champion-wes! -0.02 L.03 .10 50.00% 53.00% 50.00% 4.00 0.05
Other main felds - East 0.08}; 0.00 087 50.00% 50.00% 50.00% 0.00 0.3¢
Sena .00 0.00 0.09 $0.00% 50.00% 50.00% 0.00 080
Other main Gelds - Land 0.01 oot S0 00% 50 00% SD.00% 0.00 0.00
ue 045 645 50.00% 50 00% 50.00% 0.00 3.23
Other smatf fizids : 000 50.00% 50.00% 50.00% 0.0 680
Condensale produced in oil slream D12 237 S0.00% 50.00% 50.00% 0.00 -1.18
12.91 . o
Prov.Dev Resvs o.g0 ERERS coel . 081 12.09 [ 50.00% 50 00% 0,00 6.04
106 ma) P
Proved Undeveloped Reserves :
S¥¢ Ampa . 0.2% 0.05! " 458 §0.00% $0.00% 0.00 230
Other main flelds - West ©.08 $.96! 50.00% $0,00% 800 0s8
Champion -0.07 0.45 50.60% 50.00% 0.00 0.22
Champion.Wes( 3 -0.20 4. 4.27) 50 00% £ 50.00% coe 233
Other main fieids - East .08 ’ $.91] - SDOO% S0.00% 0.00 0.96
Seria 0.00 2 014]"  $000% 50.00% 0.00 007 -
Qther main fields - Lang 0.4Q7 0.02 S0.00% 50.00% 000 - oo
LG - 000 50.00% 50.00% 0.00 9.00
Other small fiefds 245 50.00% 50.00% 0.00 .23
Condensale produced in o stream “47% 50.00% $0.00% o 235
1104 .
Prov.Undev.Res .00 0.26 0.05 0.00 0.00 1y.02 ° 50.00% 0.00 554
118°6 m3)
-
Ngl Group Equity
Proved Developed Reserves 0.00 .48 604 .46
|Proved Tolal Reserves 0.0¢ 045 11.5¢ €6t
0% m3
L
v
2001 Submission
Prov.Dev.Res 8.48 5,08 : 0.03] 0.43] 5.04] 8.04
Prov.Tot'l Res 12144 9.15] 0.02} I 1 t 0.42{ 11,59} 11.59 .
1046 m3 .
', Conversion faclors used by BSP Conversion faclors used by SIEP:
1m3= 1m3 1sb= . 0.159 m3
15m3 = 1 sm2 18cf = . 00283 sm3 .
Auvdit Trall: Falr malch o v ’ . K
1.4.2004 fleld volumes not available. Y e & K
. . =
BSP-Al2. NGLResvChy Pags 3ol 4 .
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SEC RESERVES AUDIT - VOLUMES RECONGILIATION
BSP 1.1.2002

Attachment 2.4

Ges Reserves Changes 2601 (100%, 1043 sm3} . Dry sales gas volumes

Fietd Prov Res. | Revisons! | improved Extens/ [Purchasein  Sales in. HNew Peadict'n | ProvFins ]Shel Equity Shed Equity Shell Equity] MNel Sheli  Net Shell GHY Net SheR ‘et Shett Cammaris
1.1.2081 | Rectasins | Recovery | Dicov's place place Devel'd 201 112002 | Sharc%  Share%  Share% |  Eauily Equity | (Biwach | Equity Equity
Reserves 142001 2001 Prod 15,2002 | 1200 112002 112600 162002
(Teacs!, {108 #md) (10" am]} (V0§ Fim3 {15°9 M3
Proved Davelopad Reserves
SW &mog 2473 3172 6340 60.252] 45 65% 6% 45 17% 0000 27819 11804 0.100 29 986
Gthar main fekds - West 0.395) 1352 5.295|  45.55% WY 457 0.000 2445 1147 e.0c0 2523
Cramplon 0.554 0378 0.504 4085  48.65% 4B%  4517% ©.000 1885 1050 3000 t 554
Charmpion-West 1.569 0.561 2.525]  4565% 6% 4617% D00 L2 1150 6000 1306
Cther main liekds . East 2563 1344 B.217)  46.55% W% 4674 o.nog 4.256 1105 0,000 4.408
Setla 0857 0.178 0.183 2078 46.65% aB% 46 17% ©.000 0960 1180 ©.000 1 062
Ofhar main leldy - Lard 0.093 0.133 a e 0577)  46.55% SR 4BATH 0.000 0.313 1138 6000 .M
LG £0.337 4.792] 46.55% % 4617% 0.000 - t1g ocoa -2.162
Cither minor Nields coon|  ss8s% 45%  46.1T% G.000 0.600 1139 0.000 0.06,
85 703
Prov.Dev. Rexvs 0.000 3582 3.860 10.125 70.438 % B%  EAT% 0.000 36677 1141 0000 |8
1975 sm3)
Proved Undevelcped Roserves
SW amps 1.845 0.665 32747 48.17% 0.000 15419 1150 Q9090 16.297
Other rrain Nelds - Wesi -1.943 27478 4647% 0.000 12.687 1113 (e 13.235
Champion 0.483, 0.375 304 46.17% ©.000 1392 1050 ©.000 1370
Champlon-Wesl 2279 29.5689 48.17% 0.000 13,652 1150 0.000 1716 X
Qiher mam helds - Easl -2.096 6915 27392 48.47% 0,000 12,647 1150 ©.000 13 §32] Bugan appr * discov
Serta 0.234 2.019 46.17% 0.000 ©532 1180 0,000 1831
Other main Hetds - Land 0.837 . 1422 48.47% 0600 0.657 1139 0000 0.701
LLG 2.000 46.17% 0.000 6000 1139 0.000 0 900
Other minor fields 14.507 48 17% 0.000 6.698 1139 0.000 7151
130,193
Tolt Prov Res 80001 2144 +.040] 5.915 0.000 138, 448 an1T% 0.000 53784 1140 6.000 68.133
10°8 sm3) .
Net Group Equity g Corversion teciors wsed by BSP Conwversion factors used by SIEPT
Prov.Dev, Res aoco 1.658 4.658 36.677 217 1mlu 1 m3 1sib e T.159 m3
Prov Tot'l Res 0.500 2848 4.858] 100465 1.584 1sm3s 1 sm3d Tsef = 0.0283 smd .
Logsym3 tsmi« 0,948 Nm3 1emdz 0.8 Nm3
snd 13m3 = 10738097 Nm3@sson and 15m3= 0.948 Mm3 @ 9500
200§ Submissien [0, 3vpe GHY = 10764 Xcalm3 MGHY = 8500 keatt Y-
Prov.Dev.Res 1?.929 3685 2851 #7120  3eest]  aser? or 5020 kcalism3 or 9006 kcaksma
Prov.Tofl Res ] $3.895} 1:547] 9.480] 3.287] [ i L 4722] " 100451] 100.451 B 45.05 MJNmI or 35.77 3AIMNm3
1049 sm3 of 421 Mlismd of I MUsm3
. ©f 1145 Bluisc! or 011 Bursef
Het Grous Equity o weg GHV of 1140 Brussct iram above Reid date. .
Prov.Dev. Res .00 agvs] ezl .14 w
Prov Toiy Res 0000 487¢] 1073851 1754 Avait Trsn:
10°9 Mm3 9500 kCalim3 2
SHght mis-match in production and snd-year Nm3 voiumes, f
260t Submission Mis-match in ¢ y due te dlif method of I ’
Prov.Oev.Res 39374 2340 1.923] SEt6f 30477] 3e.427 !
Prov.Tot't Res 105.230 2730 9.517} 3.50%] 1 s.t1o] 1oveis]  wrave
10*9 ¥m3 (3 9500 KCalNm) .
f
BSP-#~ GasResv(Chg Page 4 of 4
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Case 3:04-cv-00374-JAP-JJH Document 425-8

-
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BSP

+ 27 Apr - 3 May 2002

.

CHECKLIST SEC RESERVES AUDITS

Filed 10/15/2007

Attachmem 3

COMPANY BRUNEI SHELL PETROLEUM Sdn Bhd

AREA | FIELD; ALL, FIELDS .y

Dcmunsxons (100% field figures as at 1.1.2002);

1.1.2002 Proved Ol Reserves
1.1.2002 Proved Developed Oil Reserves
2000 Qil Production

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

Number of fields in area
Number of welis drilled / in production

Average Group share: .%

“10%6 m3

10*6 m3 10%6 m3)
10%6 m3)
1076 m3)
103 m3/d)
1079 sm3)
1079 sm3)
10%8 sm3)
106 sm3/d)

{Group share
(Group share
106 m3  (Group share
103 m3/d  (Group share
10*9 sm3 (Group share
10"9 sm3 (Group share
109 sm3 (Group share
10%6 sm3/d  (Group share

Audit criteria

1Resulll

Comments . .

1

YECHNICAL MATURITY

¥ .

1.01

Is 3D seismic avallable and used tor the field(s) in question?

2

3D Seismic coverage is almost universal over the main
producing ‘area in the shallow offshare. For new seismic
surveys the OBC (seabottom cables) technique is used,
particularly to avoid acquisition problems around the densely
spaced platforms. An important area where such new 3D
acquisition is now planned is the Champion Main field, where
the poor quality seismic mapping todate (caused by
seabotiom reefs) has hindered advancernent of reservoir

simulation and perfarmance definition

1.02

Are seismic processing and interpretation stale-of-the-art?

PSDM is applied (where the data are available) to cbtam
better definition of faull planes. A major advance in
interpretation quality has been obtained by the introduction of
the Petrel geological modelling package which allows a rapid
and complele integration of the seismic data with the dense

well data and with structural interpretations,

1,03

Is well data coverage adequate?

Most of the fields are mature and well data is more than
adequate, Adequale appralsal well data |s available in
undeveloped fields.

1.04

Has a ‘proved area’ been defined (lowes! known fluid contact.
no major/sealing faulls) and is it realistic?

BSP have historically béen one of the slrongest proponenis of
probabilistic reserves eshmahon and volumetric estimales are |-
stilt done probabitistically. Any incomplete hydrocarbon

column penetrations are therelore addressed probabilistically.

1.05

Is this ‘proved area’ supported by seismic amplitude studies
ang/or reservoir analogues in the area?

N.A.

Good DHI amplitude data are avallable in some cases, eg the
deeper ¢fishore,

1.06

Are petrophysical well data quality and quanlity adequale?

Log selection in new wells is state-of-the-an and fully
adequate. L.og intemretation seems historically to have been
somewhat conservative (too severe cut-ols?), resulting in
STOMPs that are too low in comparison with present
performance. A major breakthrough has been the availability
of through-tubing C-0 tools (RST Schlumberger, RPM Becker-
Allas) by which moving fluid levels in reservoirs can be traced
much more accura!e!y and on a much wider scale than
before

.07

Is reservoir producibility for undeveloped reserves supported
by production tests ot other evidence?

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

1.08

Are there proper volumetric estimates?

Static reservoir models (CPS-3, now being replaced by Petrel)
are generally used as the method of making volumetric
estimates upon first discovery. Petrel geological models are
prepared following well drilling (If not already before) and-
volurmetric estimales are obtained from these. Refined
fealures like porosity maps, saturation-height curves etc can
thus be included in an early stage.

Historical HIIP eslimales lend in some cases to be 100
conservative, probably caused by too conservative

rophysical interpretation s)

1.09

Are representative PVT data available and have they been
properly aceounted for in the volumetric estimate?

PVT samples are obiained and interpreted through the proper |
tools

Wo

Are static models available / adequate?

Historically, GEOCAP models were often used 1o replace the
initial CPS-3 models prior to major field studies. More
recently, Petrel models have become the standard. Coverage
is not complete yet - areas with higher deveélopment priority * J
are beinq addressed first,

B5P-An3, Checklist

+ = Good O = Satistactory X = Unsatisfactory N.A. » Not Applicabie
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Case 3:04-cv-00374-JAP-JUJH  Document 425-8

BSP, 27 Apr - 3 May 2002

CHECKLIST SEC RESERVES AUDITS

Attachment3 -

1.11 [Are dynamic mode!s avaitable / adequate? O |Dynamic model coverage i5 not complele (some 70%) over
reservoirs with proved and expectation reserves, Caverage is
complete for areas under study, ie. those areas where furthet
development is seen as likely and as having priority. Models
are almost invariably downloaded from geological models.

1.1Z |Are history malches available / adequate? 4 |History malches are complicated by both water and gas

. breakthrough in these fields (many primary gas ¢aps) and by
pressure communication with neighbouring reservoirs through |
partially sealing faults. Improved geclogical modeliing has
improved the quality of these matches,

1.13 [Are the recovery factors for proved reserves realistic? + [Recovery factors are generally based on simulation studies or

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

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

Activitv) forecasts?

1.15 |Are developed reserves based on existing wells, completions + |Yes; Mos! behind-pipe volumes ate not counted as

and facililies, or do they require only minor costs {(<10% developed until they are property completed.
project cost) to be hooked up?

1.16 [Have development projects been defined for undeveloped O |The large majority ol undeveloped reserves are covered by

reserves or can they be defined? well targets (some notional or even ungetermined and in need
. of further study) and forecasts. A smali amount (around 9%
of expectation undeveloped, much less of proved), sometimes
referred to as ‘legacy reserves') is not covered by targets
apdlor forecasts yet.
1.17 Are there auditable development project plans with costs, + |Projects with forecasts are included in the BSP Business Plan
benefits and economics? and have project costs {some preliminary} and economics
associated with them.

1.18 [Are the projects technically mature or is further dala gathering] O |Projects are ranked and their development sequence is set

necessary? v accordingly. Those with later targel dales tend 10 require
surther study work before they can be matured. Their
associaled recoveries tend to be based on earlier, preliminacy
study wark or on analogques.

1.19 [Are improved recovery estimates based on a successful pitot + |A successiul gas injection project (within-well, from deeper

or analogue or are they otherwise supportable? gas horizons) is in operation in SW Ampa. Water injection is
in operation on some areas in Champion and expansion of
this into neighbouning areas is being considered. For any
undeveloped reserves, no pilots are deemed necessary.

1.20 {Have the projects successfully passed a VAR3 review or are O (New field developmenls are subjected to VAR reviews, bul in-

they otherwise ready for application for funding? ’ field projects are generally too small for these, The projecis
with lower priority tend 10 require more study work before they
can be matured,

1.21 jAre the projects Rrmiy planned to go ahead « are there any O |in prnciple there are no show stoppers. Projects will go

polential show sioppers? ' shead in due course as and when they can be made
technically and economicatly robust.
2 COMMERCIAL MATURITY
2.01 [Are the projecls economically viable {(meeting Group Scr. Crit. | (O [Most projects pass economic screening criteria. Those that at
over range of possible future scenanios / low case reserves)? this stage do not, are felt to become economically viable with
further work and updated cost estimaling
2.02 |Have forecasls been cut off when rates become uneconomic?| 4 | Yes; minimum economi¢ rates are delenmnined by field.
2.03 [Have the latest Group Screening / Reference Criteria been + |Yes
used?

2.04 Are assumned prices and costs RT (or justified if not)? +  [Yes

2.05 |Is export infrastructure (pipelines, terminals elc) available or, i +  [Yes, any new infrastructure required {flow lines, well jackets

nol, is it firmly planned and fully included in the economics? elc) are included in the cost estimates and economics

2.08 {Is project financing avallable or can it reasonably be expecled] 4+ |[Yes

to be available?

2,07 1Are developed reserves actually in production? + [Yes; A regular review is beld of "shul-in potential” and it is rare
for wells with developed reserves to remain shut in for a long
time.

2.08 |Have all proved pas reserves been contracted to sales? O |The BING plant is the main customer for BSP gas.

.

.|extended in 1992 on the basis of then available proved gas

Additional, smalier gas sales streams are for local domestic
use and for power generation. The BLNG contract was

reserves. This base, being somewhat canservative, has since
thert grown and there is now a surplus of some 1.5 Tef proved
gas and sorme 5 Tcf of expectation volumes.

85P-ANt3. CheckList

+ v Good O = Satistactory X = Unsatistactory N.A. = Not Applicable
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Case 3:04-cv-00374-JAP-JUJH  Document 425-8

BSP 27 Apr 3 May 2002

R AR NES PO

CHééKLisr SEC RESERVES AUDITS

Filed 10/15/2007

Attachment 3

2409

i not. can lhey reasonably be expecied to be sold in existing

{markets and through existing / firmly planned facilities?

+

There is no doubt that any surplus gas will be able ic be
contracled 1o the existing supply odtiets. Adddional local
ouliel possibilities are being pursued.

210

H neither, is there a firm commitment (eg FID) that supports
the assumption and maturing of a future Market?

N.A.

5
5=

REASCONABLE CERTAINTY

3.01

Is the uncertainty range of volumetric parameters and STONP
eslimates adequate?

Probabilistic volumelric estimates tend to become irrelevant
for mature figlds since they cannot capture reservoir
perormance dala properly. Volumetric onved HliPs
therefore tend 1o become too jow.

302

Is the uncertainty range of developed recovery adequate?

2

Expeclation developed recoveries are determined from
performance decline extrapolations in those cases where
there is no active history maiched simulation model. The
standatd rmethad of determining proved developed volumes is
through fitting a symmetrical iriangular distribution around the
expectation estimates with the lower end poin halfway
between cumulative production and expectation valve. This
invariably results in a ‘proved’ developed reserves volume that
is some 70-78% of expectation. This is highly artificial and
notin accordance with curtent Group guidelines.

3.03

Is the uncenainty range of undeveloped recovery adequate?

.|Developed reserves were based on performance

‘{proved (sometimes éven expectation) estimates. Hesitation

. |and priority caused a continuous deferment of such studies in

: mrough a simulation study whereby these reserves ate .
2 taleuiated from identified activities, with well targets. S
-|Developed reserves can be-determined from the same |
: (hnstory matched) simulation model or from well performance
v ex%rapolahons With progressmg field developinent, both

o dcvelop&d and undeveloped reserves are Updated in the light

Iwith a reasonable P8BS scenario picked at first, which can

Historically, tolal reservoir recoveries were determined from
volumetrics with recovery factors derived from analogues or
from preliminary simulation studies. A significant portion of
tolal recoveries in BSP are still based on these eslimates.

extrapolations and undeveloped reserves were the difference
between tolal and developed reserves. With time, developed
reserves grew and in many cases overlook the original total

was applied in updating thess negative reserves because
teservoir crossflow was @ common phenomenon and any
such updates required a regional study. Lack of resources

many cases. ‘ Negative reserves _continued in‘many reservoirs
(pamculariy in the Champion Main field), until concerted
efforts in 2000/2001 brought back the total of such reserves lo
more rgasnnable but still iow proportions.

. ® o .
The: pn;per way of determining undeveloped reserves is

-

of reservoir pedomanoe new drilled wells, changed future
well targets etc.. Total reserves are always the sum of both «-
developed and undeveloped reserves and afe therefore no
longer fixed targel’ recoveries that do not {ot only poorty)
become updated with progressing field life. This is Aow the
norm in the targe majority of Group OUs and in BSP thisis
also the approach in the field areas with simutation madels.

In the original approach followed by BSP, proved undeveloped
reserves were simmply the difierence between proved total and
proved developed reserves.” In the new approach. whereby
undeveloped reservies are delermined independently, the
method of determmmg proved volumes is less weéll defined,
The impression 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,

gradually become updated by a scenario that grows closer to
or equal to expectation values with increasing field maturity.

3.04 |Have markel/ production constraint uncertainlies been taken | N A |There are production constraints but these are taken account
inlo account? - _olin field planning and present no uncertainties.
3.05 |Whalis ratio of hield(s) cum.prod. / expectation total recovery'> Quite variable, from 0*{undeveloped fields) lo 92% (Seria
: : fieid). BSP average is 70% tor oil and 50% for gas.
3.06 [Can lhe field(s) be considered mature? Approximately half is mature to very mature.
3.07 |Are ptoved (developed and total) reserves consistent with O |Proved areas are no{ adhered lo nigidiy, although partial
‘proved areas’? ' penetrations eic are taken account of in the probabilistic
. : estimates, see also 1.04.
+: Good O = Satisfactory X = Unsatisfaciory N.A. = Not Applicable
BSP-AH3, CheckList Page 3016 31-5-2002, 12:.07
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. Case 3:04-cv-00374-JAP-JUJH Document 425-8

BSP, 27 Apr - 3 May 2002

CHECKLIST SEC RESERVES AUDITS

Attachment 3 "

3.08

Are proved reserves for fHields (or other enlilies used for asset
depreciation) added Ingether atithmetically?

Yes R Y !

3.09

Are proved reserves within fields (or within entities used for
asset depreciation) added together probabilistically?

Asset depreciation is done ai 2 field level. Hence, guidelines
would allow probabilistic addition of reservoirs within a field.
This is not done al present. In view of the impractical aspecls
and intransparency of resulls ({dependency!) this is supponted,

3.10

Is any assumed dependency in probabilistic addition
appropriate?

GROUP SHARE CALCULATION

4.01

Are proved and proved developed reserves fully producibie
within the licence period (or its extension if there is a legal
right) and within progduction ceilings/constraints?

Current production licences expire as follows;

Onshore and "first offshore’ (eg SWA). 22 Dec 2003,

Second ofishore area (eg FA): 31 Dec 2007,

Third offshore area (rest):. 31 Dec 2026.

There is a right to extend these licences by two successive

periods of 15 years, at lerms and conditions to be agreed

upon, Discussions on the ferms and conditions for the

onshore and first offshore licences are currently in progress.

There are no indications that an acceptable set of new terms

and conditions cannot be agreed with the Government and

BSP management are fully confident that a licence extension
1]

4.02

Are the forecasts requited to demonstrate the above condition
consistent with the firm Base Case presented in the fatest
Business Plan?

{
Yes, all reserves for which forecasts are available are
included in the Business Plan.

4.03

is the hydrocarbon Equity share calculated properiy (regular
production contracis)?

BSP is 3 50% owned Shell company, with the remainder
being held by the Brunei government, All licences are 100%
BSP owned, BSP has full titie to the produced oil and gas and

Group share is thus uniformly 50%

4.04

Is the hydrocarbon PSC entitlement share (nel cost oil + profit
oil only) calculated propery?. )

4.05

Is the hydrocarbon Purchase Right share (1o the extent that
economic benefif is desived from production while still bearing
share of risks and rewards) calculated property?

4.06

Are royalties that are (formally or customarily) paid in cash
included in reserves?

Royalties {between 8 and 12.5%, dependent on area) are paid
in cash and are thus not subtracted from teserves.

4.07

Are royallies paid in kind excluded trom reserves?

4.08

Are volumes delivered free of charge as fees in kind (e.g, for
infrastructure use by third parties) included in resarves?
Similarly, are volumes received as fees in kind excluded from
reserves?

4.09

Has historic Group under-or overlift (e.g. compared with othet
co-venturers) been accounted for?

4.10

Have gas volumes produced from the reservoir but not yet
soid (e.g. through UGS, gas re-injection into another reservoir
or a swap deal with another field) been properly maintained in
reserves? l

Gas production and re-injection volumes involved in the intra-
well gas re-injection project in SW-Ampa are propery
recorded , subfracied from the source reservoirs as
production and added {as negative production) to the target
reservoirs, Gas ullimate recovernies in the latter are from time
to time re-evaluated, taking account of possible future losses
due 1o residual gas saturations in gas flooded oil zones.

411

Have gas volumes paid for by the buyer but not yet praduced
and sold {'take-or-pay’ gas) been properly maintained in
reserves?

4.12

Have separale submissions been made for Equity ,
Entitlement and Purchase Right volumes?

AUDIT TRAILS -

5.01

Are proved and proved developed reserves eslimates up-to
date? '

Developed reserves are reviewed annually in many, bul not ali
reservoirs, Undeveloped reserves in the 70% (approx.) of
reserves that are covered by "active’ simulation models are
reviewed regularly as well. Undeveloped reserves in the
remaining 30% are generally derived from older lotal recovery
estimates and are thus less up-to-date,

5.02

Can reported net Group equity reserves be reconciled with.
individua) field reserves estimates?

Yes, with the exception of the condensate-produced as oil
(see 6.02)

5.03

Can reserves changes be reconciled with individual field
changes? '

Largely, yes, with the exception of the condensate-produced
as ail (see 6.02)

5.04

Are reserve changes reported in the appropniate categories?

Yes

5.05

Is there a document in place describing the OU's reserves
reporting procedures?

Various documents are in place (eg a DUR review procedure
guide). The annual reserves review process is kicked off by a
note by the reserves coardinator, sefting out the requirements,
larget dates and responsibilities.

8SP.An3, CheckList

Page 4 0/ 6

+ = Good © = Satistactory X = Unsatisfactory N.A. = Not Applicable
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CHECKLIST SEC RESERVES AUDITS

Filed 10/15/2007

Altachment 3

S.0€ |Are technical reporis available describing reasons and + |Allreserves changes are documenied in reports or noles,
stifications for new teserves estimates in sufficient detail? depending on their complexity. Full field (or pant-field) reviews
R and FDPs are documented oomgrenensnvely
$.07 |Are reports numbered / indexed properly and is there a centrall 4 Yes '
libigry where copies are kept? L+
3.08 [Is the annual reserves submission supponed by a sufficiently + [Yes, an annual report 'End—year Resource Volumes for
detsiled summary nole explaining the reserves changes External and Intemnal reporting’ is issued, together with a
(classified in revisions, extensions, sales-in-place etc) per summary of results,
field, with references to detailed reports as approprate? ‘
5.09 jAre elecyonic data bases containing both historic 4+ {Yes, a comprehensive RISRES data base is in place
submissions’ data and current reserves data in place and
accessible? .
. | 510 |Da these data bases aiso contain references to detaited + }Yes (2 very rare feature among OUs)
reports?
& CONSISTENCY WITH FINANCIAL REPORTING .
6.01 |Are proved and proved developed reserves based on + |Yes
.l fiscalised volumes under sales conditions?
6.02 .|Are oil, NGLs and sales gas reported in their appropriate + |Oil, NGL and gas are reponted by sirearn. The condensate
|categories? stream (consisling of gas well liquids or 'CHPS’ and
slugcateher liquids plus other liquids from the BLLNG planl,
called 'LLG') is sold and exported separately.
Somewhat exceptionally, BSP REs keep track of condensate
& production from oil wells in oli+assaciated gas reservoirs,
even though these liquids are produced through the oif
" lstream. This condensale production is added to the
- condensate balance in these reservoirs and reflected in
. 4lindividual field condensate volumes. Reported NGL reserves
'7’ are however based on produced streams, i.e. NGLs are ohly
- > |those condensates produced and sold separately. Reported
. |oil reserves similarly include condensate produced in the oil
" lstream. The main justification for this extra accounting (not in
. the EPPROMS system) is to obtain a correct reflection of the
condensate in reservoirs with very large 0as caps.
R The LLG stream has been included in the sales and reserves
. accounting since 2000. The reason for their inclusion was
J’ that BSP have effective titie 1o these liquids (with the BLNG g3
i .
i 6.03 |Are own use, fuel, losses eic excluded? * 4+ . |Own use, fuel and losses are deducted as a bottom line
: . cotrection from annual production end from reserves before
! the anpual Group reserves submission, The percentage is
L < L : calculated annually (around 8%).
) 6.04 |Are gas GHVs measured properiy for sales gas conditions + |Yes, gas samples are taken regularly and evaluated with fhe
and accounled for in reserves submissions? proper tools,
6.05 |Are annual Qil+NGL production volumes in reserves + |Yes, close cooperation is observed between Finance
submissions consistent with Upsiream sales volumes accounts and the reserves coordinator.
reported into the Finance (Ceres) system? (Ceres line 0833, }' ’
which is the sum ot line 7385 (Reward QIUNGL) and line 0871 | N
{= B462-0il + B464-NGL for Consolidated Companies + line .
3596 (= 0931-0il + 0932-NGL) for Assoc. Companies). "y
6.06 |Are annual gas production volumes in reserves submissions + |Yes, close cooperalion is observed between Finance
consisient with Upstream Gas production available for Sales -laccounts and the reserves coordinalor.
(GpaiS) volumes reported inta the Finance (Ceres) system?
(Ceres fine 9130). . .
6.07 [Are the Financial and Reserves accounling of production / + [Yes {only relevant for annual production)
sales fully consistent with each other also in cases like L
royaliies, fees-in-kind, underliftfoverift, gas re-injeclion/UGS, ‘ !
take-or-pay gas? )
6.08 [Are the net Shell share reserves reported properly and N.A. |BSPis a 50%, i.e. ah associate company and accounts and
consistently with Finance reporting (100% tor consolidated reserves are reporied on a net Group share basis.
Shell companies, with minority reserves reported separately,
or actual percentage if less than 50%)? :
6.09 |Are reporied proved developed reserves consistent with those| 4 [Yes, Proved developed reserves and Unit of Production
used Tor assel depreciation in Group Accounts? Factors are advised annually by the reserves coordinalor_ to
: -" |Finahce accounts.
7 OVERALL
7.01 [if Group guidelines should not or nol completely have been (o % P:oveﬁ teserves are likely to be somewhat understalcd due to
followed, are resuits still reasonable / oversialed / -[the conservative procedures sml in place
understated? .
7.02 Do the reponted pr0ved ang proved developed reserves O |Whilst expectation estimates appear Qune reasonable, the
estimales give a reasonably accurate refiection of shareholder ’ proved estimates are loo conservative in comparison wilh
L value?. Group guidelines

BSP.AN3, CheckLust

+ = Good O = Safisfactory X = Unsatisfactory N.A. = Not Applicable

Page 50l 8
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BSP, 27 Apr - 3 May 2002 CHECKLIST SEC RESERVES AUDITS Attachment3 - o
Weight Score (0-100%)  * i

1 YECHNICAL MATURITY 25% 82% .
2 COMMERCIAL MATURITY 16% 81%
3 REASONABLE CERTAINTY 14% 37%
4 GROUP SHARE CALCULATION 9% 100%
5  AUDIT TRAILS 16% 90%
6 CONSISTENCY WITH FINANCIAL REPORTING 11% 100%
7  OVERALL OPINION X 8% 50%

TOTAL SCORE 100% 78%

* = Good O = Satistactory X = Unsatistactory N.A < Not Applicabie

BSP-At3, CheckList Page 6 of 6 31-5-2002, 12:07

FOIA Confidential RIW01001268
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