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SPDC - OIL DEVELOPED PROVED / EXPECTATION RESERVES 1.1.2003
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SPOC - CONDENSATE DEVELOPED PROVED / EXPECTATION RESERVES 1.1.2003
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Attachment 3.3

SPDC - ASSOCGAS DEVELOPED PROVED / EXPECTATION RESERVES 1.1,2003
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NOTE - 30 Sept 2003 , : CONFIDENTIAL
| From:  Anton A. Barendregt Grils RE&NSs Audiior, SIEP & EAE . gRra '

To; Frank Coopman Chief Financial Officer, SIEP - EPF
John Belt Corporate Support Director, SIEP - EPS
Chris Finlayson Managing Director, SPDC

Copy: Mark Comer Development Director, SPOC
Steve Ratoliffe Business Director, SPDC
Cees Uijllenhoed Finance Director, SPDC _
Promise Egele . Petroleum Engineering Manager, SPDC
John Hoppe Head, Reservolr Engineering, SPDC
{circulation) SIEP - EPS-P: Hans Bakker, John Pay . .
Tom van Leenen Technical Director, Europe & Africa Region, SEPI - EPG .
Martin ten Brink Finance Director, Europe & Africa Reglon, SEPI < EPG '
Ken Mamoch Internal Auditor EP, SI-FSAR, The Hague
Han van Delden . Partner, KPMG Accountants NV (2x) .
Brian Puffer . PriceWaterhouseCoopers ;

PROVED RESERVES PROCESS AUDIT - SPDC {NIGERIA), 18-19 Sept 2003

I have.audited the processes underlying the Proved Reserves submissions of SPDC for the year 2002 and the
current measures undertaken by SPDC to introduce improvements in these processes. - The raserves
submissions present the SPDC contribution to the Group's externally repotied Proved and Proved Developed
Reserves and associated changes as at 31 December 2002.

Total Group share Proved Reserves booked by SPDC at the end of 2002 were 404 min m3 of OI+NGL and B5
bin sm3 of gas. This represents some 16% of total Group share Proved Reserves on an oil-equivalent basis.
E Proved reserves replacemenit ratlos for SPDC over 2002 were -5% for oil+NGL and -55% for gas.

The last previous SEC proved reserves audil for SPDC was carried out in 1999. This current audit is a partlal
audit of reserves reporting processes only (in The Mague), replacing a full audit, which has been deferred to 2004,
The audit took the form of presentations and detailed discussions about the reserves reporting process with a
small selection of SPDC staff.

The audit found that SPDC's partfolio of proved ail reserves estimates appears far less mature than during
last {1996) reserves audit. One important reason for this Is that the Group gﬂﬁmﬁ%'
el constaerably with respect to the need for properly defined FDPs and the passing of elther VAR3 or

gl ,
FID hurdies. It was also found that SPDC's annual proved oll reserves submissions during the years 1998-2002
have been ‘managed’ as a total sum only, without taking heed of the underlying individual fiald estimates,

SPOC have realised these shortcamings and have taken steps to set up a full inventory of oll project forecasts
and reserves with the uitimate aim of obtaining complete consistency between the reserves data base, Cepital
Allocation / Business Plan volumes and end-year resarves submissions. By end this year it should be possible to
have a good overview of the maturity of the project portiolio, in terms of development hurdies passed or to be
passed. Under the present circumstances there can be no doubl that the portfolio of proved oil reserves pe
1.1.2003 hag been overstated due 1o insufficient fnaturity In the underving 5
tha be needed per 1.1.2004 will depend on further

remalnder of 2003.

The audit finding is therefore thal the present stalus of SPDC's proved ofl reserves is unsatisfactory. Efforts are

underway lo address this sltuation. Proved gas reserves at 1.1.2003 appeared insufficiently founded on firm
cantracts but this will now be corrected with the commitment to a fourth and a fifth LNG train. :

It must be realised that the scope for increasing ' BEOIVES Bsen

ly limited. The reason is thal many projects will not be required Gntl the ne gJe.” N sea '
thel thes projects will be matured In the next few years (VAR3S or FID), which means tat proved reserves for
these cannot yel be booked.

A summary of the findings and observations is included in Altachment 1.

AA. Barendregt | ‘ : Attachments 1,2, 3
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Attachment 1 _
PROVED RESERVES PROCESS AUDIT - SPDC, 18.19 Sept 2003
MAIN OBSERVATIONS

1. SPDC's portfollo of proved oil reserves estimates appears far less mature than during the last (1999)
reservas audit The two main reasons for this are:
- The Group guidelines for Proved reserves have been tightened considerably with respect to the need for
properly defined FDPs and the passing of elther VAR3 or FID hurdles,
- SPDC's annual proved oll reservas submissions during the years 1999-2002 have been ‘managed’ largely
by keeping the sum of oll and condensale recoveries constant and by presenting declining reserves through
subtraction of annual production only, without taking heed of the underlying individual field estimates.

The latter approach did alsp not take sufficlent account of the fact that realised offlake rates during 1999-2002
remained well below those originally planned (due to OPEC quota's, local community disturbances etc), while '
future planned rates (up to a doubling of offtake over a period of some 5-7 years) proved unrealistic due to :
investment lavel restrictions. With the perceived end-ofHicence in 2019 this meant that considerable volumes i
of proved reserves would be produced after that date and thus became unbookable. This was not reflected in :
the reported estimates. . ;

This approach would have amounted o & sarious loss of integrity of SPDC's proved resarves submissions.
However, the integrity loss was reduced significantly by the realisation by SPDC during 2002 that Nigerian law !
doas provide for a right to extend production licences and that such extensions have been granted without :
any serious hindrances in the past. Thus, any shortfails in current or futura production levels would no longer
have any effect on productble volurnes within-licence, and therefote fiot on bookabile proved reserves.

However, the above does not imply that all of SPDC's currently {1.1.2003) reported reserves are sound.

2. To date, SPDC have maintained three separate sources of proved reserves estimates:
- The annual resetves submissions (‘managed’ separately, as dascribed above),
- The ARPR resarves volumeas data base, bulit up from individual reservoir estimates,
- The annual Capital Allocation / Business Plan ('CA/BF) submissions, which provide production forecasts
and proved and expactation reserves estimates for developed fields and future projects.

Consistency between these three sources has been incomplele at best and, in the case of the annual
reservas submissions, it was allowad to deteriorate furlher. SPDC have now realised this and steps have
recentlly been taken to bring the three in closer allgnmenl. aiming for full alignment in the course of 2004.
This is strongly supported.

3. The approach taken by SPDC (with assistance by SIEP EPT-OE-VAS) has been to link the inventories of
CA/BP project data with individual reservoir data through a large combined spreadsheet, The
reservolr data was obtained directly from the Petroleum Engineering field teams, not from the ARPR, whose
current volumes are seen as less reliable in many cases.

- This spreadsheet was enhanced by the addition of a set of criteria checks, which give a reflection of the
technical maturity of each of the reservairs plus the maturity of their their development planning and reserves
estimates. These checks relate e g. to the appraisal status and general knowledge of the reservoirs, but also
to the passing of developrnent hurdles and to the potential for community disturbances (see Att, 2). Thase
criteria chacks should provide significant insight into the appropriateness of SPDC's proved reserves
submissions and they are strongly supported. .

A number of the criteria checks coincide with necessary conditlons for booking proved reserves, in
actordance with the most recent (2003) Reserves guidelines. These are highlighted In At. 2 A first pass run
through the spreadsheet data seemed lo indicate that only 44% of proved developed reserves and not more
than 7% of proved undeveloped reserves fullil the criteria for proved reserves. it s likely that these
percentages are too low There are still a considerable number of ‘empty’ entries in the spreadshest and
these should be completed before and year. However, there is a strong Indication thal in particular the
undeveloped proved reservas estimates have not kept pace with the Increased requirements for booking such
reserves as defined in the recent Group guidelines. The most significant of these is that the associated .
development projects must have paSsad alther VAR (for small brownfield projects) or FlD {for new field and
maijor prajects).

It is noted that the avaflability of 3D seismic (one of the spreadsheet critaria) Is not strictly a necessary :
condition for booking proved reserves. However, it is unlikely that fields without modem seisrnic will have

passed recent VAR2/3 reviews and/or FID.

The insertion of two additional criteria would be useful. There should be a check to indicate whether the

proved volumes are consistant with *known' fluid levels (from logs andlor préssures) as this Is one of the key
requirements for proved reserves (‘proved area’). In addition, the Inclusion of the intended year of start of

SPDCO3-Rapt doc 1 . 0812/03

FOIA CONFIDENTIAL ' , - V00010773
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development would allow a better assessment of the imminence (or otherwise) of the various development
aclivilies. Tha insertion of both criteria into the spreadsheet is recommended. '

i 1 S . 1 1, L

| 4. The Incomplete alignment between CAIBP ahd individual feld fti7é&8ts and plans implies thét not all
fields and reservolrs camying reserves are taken up into the CAVBP, nor are alt CA/BP forecasts tied Into
specific'flalds. Both of these ‘orphaned' foracasts and reserves are at present Included ifito the spreadsheet.
Itis possible that they may overlap to some extent and that thelr addition is not strictly valid. In any-event,
both groups should be eliminated from the spreadsheet (and indeed from the CA/BP data). SPDC have
recognised this end are aiming towards full alignment between CA/BP and reserves data in the course of
2004, Thisis fully supported. -

6. There are some obvious redundancies in the spreadsheet's criteria. This provides scope for automatic
checking for consistency of the various entrles. Examples are:
- Brown-field developments must have developed reserves / production in the same fleld,
- New field developments must have no developed reserves and zero production,
- Productivily is always proven if cumulative production is >0, elc.
Use should be made of these redundancies o enhance the quality and robustness of the spreadsheet entries.

6. To provide better insight into the maturity of SPDC's proved oll reserves portfolio  is suggasted that, following
completion and validation of all spreadshest entries, a distinction is made into seven categories of proved
oil raserves; . .
A Proper proved developed reserves
B Proved developed reserves in reservolrs without properly defined ‘proved areas'
C Proper praved undeveloped reserves :
D Raservoirs / projects that are likely to pass VAR3/FID In the next 2 years

E Reservoirs ;projects that are likely to pass VAR3/FID batwaen 2 and 5 years from now,

B ely immatire. i~ |
_ ghtly different zet of reserves calegones may b6 fore gescripliva of the fortfollo's
~ malurity spectrum. This should be discussed between SPDC and SIEP EPS-P when the spreadsheat data
set Is complote (early December?). The ptoved (and expactation) off reserves volumes for each of the
categories should be reported in a table format similar to that presented in the lower half of Attachment 2.

7. With a few exceptions for the more mature fields, the proved reservoir and field reserves are largely based on
probabllistic volumetric estimates. Although the ratlo between proved and expectation reserves should
! show an increasing trend with field maturity (i.e. with the ratio between cumulative production and expectation
’ ultimate recovery), this trend Is not apparent in the current field data, see Attachments 3.1-3.4. In partictiar |t
Is noted that: -
- P/E ratios for developed oil reserves are generally lower than for undeveloped oil reserves (the reverss is
expected) and they do rarely show an increasing trend with field malurity,
- The P/E ratios for undeveloped gas reserves are close to 1 in many fields, including some immature ones;
this cannot give a proper reflection of remaining uncertainties.
It is suggested that plots as presented In Att. 3 are used to verify the appropriateness of proved vs.
expeclation estimates :

8. During the presentations it was mentioned by SPDC that a large amount of the resetvoir/project proved oil
reserves showed volumes below 2 MMsth per reservoir {100%). Their combined volume was sald to
amount to some 30-50% of total proved ofl reserves. The reason for this could not be made clear during the
audit. SPDC should investigate whether this Is due to inappropriate conservatism In the estimates, to genuine

- end-of-life maturity {"scraping the barrel’) or lo the small size of the many (>3000) resetvoirs The subject
should be addressed duting the 2004 Proved Reserves Audit.

9. SPDC's gas reserves are in principle based on committed volurnas to date. A gas strategy is in place.
Baoked reserves volumes at 1.1.2003 included contracted volumes for NLNG trains 1-3 (all now operating), 8
42 bin sm3 allowance for the DomGas-East project and a small (notional) allowancs of 4 bin sm3 for the
West Africa Gas Fipeline (all volumes Shell share). The latter two projects’ volumes have not been secured !
by contract yot and are at this slage uncerain. These will be reduced / dabocked per 1.1.2004. On the other
hand, volumes for NLNG trains 4 and 5 have now been secured and these will aflow an increase of some 54
bin sm3 in proved reserves, while a modest commitment for the DomGas West project will allow booking of
16 bin sm3 of gas. The net increase by 1.1.2004 tould ba some 30 bin sm3 Shell share. The precise statug
of contractual commitments for ali these volumes was not discussed In detail during this audit and this should
be addressed more fully during the 2004 audit. .

10. As for further future gas resarves volume bookings, there Is the potential problem that fulure NLNG sales
may be more on a spotmarket basls rather than a firm long lerm gas sales contract. Thi2 brings the NLNG
marketing closer to that of & mature gas market, simllar to land based markets in the USA and Europe.
Present reserves guidelines still require firm sales commitments for LNG gas reservas volumes, afthough gas

volumes iofo exjsling (mature) gas markets can be booked without such commitments. It is suggested that *
SPOCO3-Repl dot 2 0512703 ‘
Trro CONFIDENTIAL - S 1700010774
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the next (Sept 2003) guidelines should be revised in such a manner that ‘existing markets' are defined more
precisely and may include malure LNG markels,

11. SPDC's condensate reserves (associated with non-associated gas (NAG) production, have been ‘managed’
in conjunction with the oll reserves, i.e. their tombined volume was made {6 increase with the annual liquids
production, without a specific link to actual field volumes. This kept condensate/LNG raserves artificially low
and the fink with actual field volumes should be re-astablished. SPDC condensate reserves should therefore
be based fully on foreseen (and committed) NAG field gas sales and should be admmislered fully separately
from the oil reserves.

12. The Nigerian authorities are now vigorously pursuing a ‘flares out' policy, to be reached by 2008, This
means that Associated Gas Gathering ('AGG') plens must be in place for each of the major protessing
centres and their associated fields, and that implementation must be assured by 2008 before the associated
posi-2008 oll forecasts (and hence reserves) can be accepted as proved SPDC have rightly included this
criterion into thelr spreadsheet. Current improved modelling runs (and field gas measurements) Indicate that
GOR trends may rise more slowly than originally thought. In addition, there are continuing delays in the on-
st':eam dates of new oil projects. Thera is sald to be sufficlent NAG capacity in initial years to take up the

- shortfalt.

13. In summatry, the way forward for SPDC's oil, condensate and gas reserves booking per 1.1.2004 is
suggested to be as foliows:
- Proved gas reserves can be booked as per plan, L.e. for NLNG trains 1-5 and appropriate, commilted
volumes for domestic gas,
- Ptoved condensate resarves should be evalualed in line with foreseen NAG sales and should be
administered to thelr full (provedl) extenl. independenlly from ofl reserves.

s evaluation of the maturity spectrur of thelk portfalio by early December, At the least, all volumes in
category G (fully Immature or undefined, see 6 above) and prabably those In category F (long term projecis)
will need to be removed from the proved reserves portfolio.

14. A fundamental consideration Is that the Reserves / Preduction ('R/F") rallo for SPOC's proved reserves
submission per 1.1.2003 is 11 years for developed reserves and 22 years for undeveloped resetves. Both
these rallos are considerably in excess of the Group average, which are 6 and 7 years respeactively, To some
extent this reflects the present conslraints to SPDC's current and fulure offtake rates. However, It also
suggests that the scope for a further Incréase In SPDC’s proved reserves is rmther tanuous. Many of
the presently foreseen developments are not required until well into the next decade, even at a favourable
uptum in offtake levels (an increase from 0.8 MMb/d to 1.4 MMb/d in 100% SPDC offtake levels is assumed
by 2009). Also, some projects need lo be delayed because they require uliage In presentty fully utlised
faciiies. This means that investment decisions (VAR3/4's and FiD's) for these projects are not likely to be
taken in the near future and hence, that proved reserves for these activities cannot properly be booked at this
stage. .

Hroved piare d praiated
. " ge nacessary, 'Ihe preclse value of the reductlon cannot be assessed at this stage as It will depend on

Recommendations

1. Verify and complets al entries in the SPDC reserves/ projects spreadsheet such that a proper scan of the '
maturity of the reserves portfolio can be made.

2. Add (and complete) two additional maturity criteria to the spreadsheet:
- Confirmation that proved reserves are consistent with 'known' fluid levels {logs and/or pressures)
+ The intended yesar of start of deveiopment.

3. ' Use should be made of data redundancies to verify and enhance the quality and robustriess of the
spreadsheet entries.

4. The proved and expectation oil reserves valumes for each of the seven suggested (or somewhat modified)
reserves categories should be reported in a table format similar to that presented in the lower half of
Attachment 2.

5 . SPDC condensate reserves should be based on foreseen (and commitied) NAG field gas sales and should
be administered fully separately from the oll reserves.

6.  Proved oil reserves per.1.1.2004 should exclude alf volumes in category G (fully immature or undefined,
see 6 above) and probably those in category F (long term projects). This should be reviewed jointly with

SIEP EPS-P,
7.  Plots as presented in Alt. 3 should be used to verify the appropriateness of proved vs. expectation
estimates.
E 5PDCO3-Reptdoc R 05112703
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8. The 2004 audlit should specifically look at:
- The status of the maturity of future projects in SPDC's portfolio and the effect that this will have on
bookatile proved reserves,
- The reason why small (<2 MMb!) rese?‘\?Bir fasbrves volumes occu? I & large majority of cases,
- The precise status of gas contractual gales commitments, :
- The reasons for the low Proved/Expectation rasarves ratios In many fields (Alt 3).
These Issues are alroady covered by the general Reserves Audit Terms of Reference, bit in the case of
SPDC reserves they require particutar attention. .

9 The (Sept 2003) Group reserves guidelines should be revised in such a manner that ‘existing markels’ are
defined more precusely and may Include mature LNG markets (action: SIEP EPS-P),

\

$PDCO3-Rapt doc ) 4 0512103
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ATTACHMENT 2 - SPDC - SPREADSHEET CRITERIA FOR PROVED Q). RESERVES

Proved Undev'd Resvs

Critardon (as inciudad in SPDC's Proved Dev'd Commant
‘| Integrated reserves spreadsheet) Resvs | . ]
| Prov |‘Proved| Prov | Resvr | Reswr | Resw Im-
Rasvs | area’ | Resvs | OK | OK OK | mature
OK | notOK{ OK resvrs
FID FID FID amd
2yr | 2.5y | »5yr | projacis

30 Saismic avaliable?

QOWC dafinad? D

No Provad volumes below LKH or + X - - . -

OWC from prassures?

Producihvity proven? o+ + - .

Property appraised? X + + + R

Near / far from existing infrastructure? Not relevant ¥ VIR QK?

AGG plans definad? + + * + N + Needed forln!l post-lares out'
e (2008) reservas

Communlly disturbanca non-aritical? + + + . + +

Faciiiles not vandalised? + + + + m

VAR2 pagsed recently? + - P

VAR3 passed (if brown-field)? + ) a

FiD) passed (i new Geld)? T .

Project axecutad / exacuting? +

In production now (er shortly)? + + {

VIR / aconomicy OK? + + +, + Only used for ‘Unplannad” ot

. n  |pregent—should be insarled for
all undeveloped reserves!

Valume < 2 MMslb (100%)? + + + . Ceude ccieening only = should be

d  |teplaced by VIRVeconorics.
check

Intended year of project’s start of £2005 | 2006- | 22010 o

execution ) 2008 |-

CA/BP 'Develdped + + X X X X Prav Dev must be in CA/BP
¢ ‘Doveloped’

CA/BP '‘Base’ X X + - + X Prov Undev must ba in ‘Base’ f
CABP ‘Optioas' X X + X X - pre~2010, otherwise in ‘Oplions'
" [camp Unplanned? X X X X X X All proved raserves projects must

o be In CA/BPI
CA/BP "Not known'? X X X X X X AR CA/BP prejects must be
‘knawn'

in ltalics

Crilaria 110l yet In sprogdshbet]

+ Necessary ctiterion (must be Yes)

blank: Nol needed
x: Not allowed (must be No)

SPDC Group share oil reserves volumes (MMsth) as per data base Sept 2003

s CONFIMINTIAL
FOLY CONFIRENTIAL

T‘R}:A“ ENT RROUEST o
-

Proved  %of | Proved  %of | Proved %of
Dev'd booked | Undev'd bhooked | Total booked
‘ Resvs resvs | Resvs  rosvs | Resvs rosvs
in CA/BP, fulfilling proved msewe§ arr 4% | 128 7% 502 20%
requirements
In CVBP. not fulfilling requirements 319 3% 1326 79% 1644 €5%
in CA/BP, "Unknown' reservolrs 178 21% 198 12% 376 15%
Not in CA/BP, ‘known' reservoirs (‘Unplanned’) §90 5% 590 Z3%
| Total in data base 874 102% | 2238  134% | 3112  123%
Total actually booked 1. 1.2003 854 100% 1670 100% 2524 100%
Note: ‘Unknowrr 3nd ‘Unptaﬂned' Volunes may overiap — addilion & nol cuicly vaidl '
$PDCO3-Rept doc 5 05112103
V00010777
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. Attachment 3.1
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SPDC - OIL DEVELOPED PROVED / EXPECTATION RESERVES 1.1.2003
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Attachmant 3.2

SPDC - CONDENSATE DEVELOPED PROVED / EXPECTATION ﬁEAgERVES 1.1.2003
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Attachment 3.3
.
SPDC - ASSOCGAS DEVELLP'ED PROVED / EXPECTATION RESERVES 1.1.2003
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NOTE - 30 January 2001 CONFIDENTIAL

Anton A, Barendregt

- From: Group Reserves Auditor, SIEP EPB-GRA

- To: Lorin Brass Director, EP Business Development, SIEP EPB
Copy: v/ Phil B. Watts EP Chief Executive Officer, SIEP
v/ Dominique Gardy Chief Finance Officer, SIEP EPF .
v John Bell Vice Pres. Strategy, Planning, Portfolic and Economics, SIEP EPB-P

V' Remco D. Aalbers
¥ Egbert Eeftink
Stephen L. Johnson

Group Hydrocarbon Resource Coordinator, SIEP EPB-P
Partner, KPMG Accountants NV
PriceWaterhouseCoopers

REVIEW OF GROUP END-2000 PROVED OIL AND GAS RESERVES SUMMARY PREPARATION

In accordance with prescribed US Accounting Principles (SFAS69), SIEP staff have prepared a surnmary of Group
equity proved and proved developed oil and gas reserves for the year 2000. The summary (Att. 3) forms part of
the supplementary information that will be-presented in the 2000 Group Annual Reports and has been prepared on
the basis of information provided by Group and Associated companies. The submissions by these cormpanies
(excluding those by Shell Canada) are based on the procedures laid down in the "Petroleum Resource Volumes
Guidetines” (EP 2000-1100/1101) which in turn are based on the requirements of SFAS 69. Shell Canada's
submissions are subject to their own procedures and reviews.

( \pl have reviewed the process of preparing the above-summary of proved and proved developed oil and gas
“" reserves in as far as these relate to companies outside Canada. This review included, where possible, a
verification of the reasonableness of major reserves changes and any omissions of such changes, as appropriate.

The end-2000 Group share Proved Reserves (excluding Canadian oil sands) can be summarised as follows:

Qil min m3 1.1.2000 2000 1.1.2001 Repl.Ratio RR Tot 1.1.2001 Prov. RR RR Dev'd
Gas binm3 Proved Tot'l Prod'n Proved Tot} (RR) Toti ex-A&D Devd Devd ex ALD
Oil+*NGL, 1554 132 1550 07% 142% A 50% 86%
Gas ' 1657 85 1593 25% 46% 737 49% S7%
Qil Equivalent 3157 215 309 69% 105% 1424 49% 75%

Foallowing the issue of new Group Reserves Guidelines in 1998, some 150 min m3oe (oil equivalent) had been
added to Proved Reserves in mature fields over 1998 and 1999. A further 50 min m3oe has been added this year.
Although most OUs have now implemented the new guidelines, some still offer scope for reserves additions. The
issue will continue to be addressed by SIEP staff and by myself during forthcoming SEC Reserves Audits.

Externally reported Proved and Proved Developed Reserves need to be confined to those volumes producible
within the duration of existing production licences. With progressing maturity, a number of OUs are seeing their
scope for increasing Proved Reserves severely curtailed because any increase in field volumes cannot he
produced within constrained production forecasts and licence durations. At present, some 25% of total Group
Expectation Reserves is deemed to be non-recoverable within current licences. The corresponding figure for
Proved Reserves is not reported.

Group Proved Reserves receive increasingly close attention by Group Management. Target reserves additions
are set annually, both to OUs and to SIEP Divisions and progress is monitored throughout the year. With future
Proved Reserves additions becoming much more challenging, the resulting pressure on staff raises possible
concems with respect to the quality of future reserves bookings.

Excellent correspondence was found this year for the first time between. annual production volumes as reported
through the separate Finance and SIEP systems. SIEP and Finance staff are highly commended for their efforts.

The system of monthly monitoring of OU reserves bookings, plus strictly controlled electronic reserves
submissions has led to a particularly smooth process of preparing Group reserves statements this year.

During 2000 | made Reserves Audit visits to a total of six Group OUs, Audit opinions on all of these were
‘satisfactory’. Many of the audit recommendations have been followed up in the 2000 submissions, particularly
those aimed at raising Proved Reserves in mature fields.

The overall finding from the audit visits and from the end-year review in SIEP is that the SIEP statements fairly

represent the Group entitternents to Proved Reserves at the end of 2000. The 2000 changes in the Proved .

Reserves can be fully reconciled from the individual OU submissions.
etailed list ofli_rlglngsand.ggsewations is included in Attachment 1.
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Attachment 2 Significant Reserves Changes

Attachment 3 Group Proved Reserves Summaries {
Attachment 4 Production Reconciliation Ceres vs. Reserves Submissions
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Attachment 1°

( " REVIEW OF GROUP END-2000 PROVED OIL AND GAS RESERVES SUMMARY
PREPARATION

MAIN OBSERVATIONS

1. Significant reserves changes during 2000 were as follows:

New Group Reserves Guidelines, issued in 1998 prescribe that expectation values should be used
for externally reported Proved Resgwes in mature fields. This year, PDO(Oman), SOGU{Denmark).
and SDA(Australia) were able to add in total some 50 min m3oe’ to Proved Reserves.

SEPCo(USA) were able to add some 38 min m3oe to Proved Reserves, following project maturation
and/or drilling in Oregano, Brutus, Nakika and Mars. S

Improved recovery was identified by PDO(Oman) in Qam Alam, Al-Huwaisa and Lekhwair (+18 min
m3), by Sheli Canada in Peace River (+14 min m3) and by $OGU(Denmark) in Halfdan and other
fields (+5 min m3oe). Opportunities for further development through additional drilling were identified
by SVSA(Venezuela) in the Urdaneta West field (+17 min m3). '

A first-time reserves booking was made by SDAN(Angola) in Block 18'(+12 min m3). This volume
. reflects a first attempt at defining an economically viable development plan for the area. (n its present
(j form, the plan is marginally commercial but not economic, i.e. the economics present pasitive NPVs for
4 majority of scenarios, but the project does not pass Group investment screening criteria. For a more
detailed note on Angola reserves see Attachment 6.

A field extension and a discovery were identified by SNEPCO(Nigeria) in Bonga and Abo (+11 min
m3) S

Field Studies led to increased reserves bookings by SPDC(Nigeria) (+15 min m3oe developed),
. .BSP(Brunei) (+8 min m3) and Norske Shell (+7 min m3oe).

Correclions had to be made to Proved Gas reserves in the USA (SNEPCo and Aera), to exclude own
use / fuel volumes, in line with a 2000 Audit recommendation and SEC requirements (-6 min m3oe).

Economic revisions fed to a shift from NGL to gas reserves by Gisco(Oman) (+22 min m3oe net),

which was offset by a reduction due to lower future cost projections (-17 min m3o¢). Improved future
cash flow projections led to additions in fran (+8 min m3) and tax gross-up volumes were included in
Proved Reserves by SNEPCO(Nigeria) (+8 min m3oe).

Acquisitions and divestments led to additions being booked by Shell Sakhalin following an increase
in.Astokh equity (+8 min m3) and to reductions in the USA due to the sale of Altura (-48 min m3) and in
the UK (-13 min.m3oe), following divestments in Foinaven, Franklin and Elgin.

Development activities led to increased Proved Developed Reserves being booked by Shell UK
Expro (+27 min m3oe), SSB/SSPC(Malaysia) (+23 min m3oe), SEPCo(USA) (+22 min ma3oe) and
BSP(Brunei) (+11 min m3oe). . .

* A tabulation of these changes is given in Attachment 2.

‘l‘;’: Y
o

2. The 1.1.2001 Group share Proved Reserves (excluding Canadian oil sands) can be summarised as

‘ fol_lovys:
Oil min m3 1.1.2000 2000 1.1.2001 ReplRatio RR Totl | 1.1.2001 RR RR Dev'd
Gas binm3 Proved Tot'l | Prod'n | Proved Toti (RR) Toti ex-A&D Prov. Dev'd Dev'd ex ARD
Oil+NGL 1554 132 1550 97% 142% EZL 50% B86%
Gas 1657 85 1593 25% . 46% 737 49% 57%
Oil Equivalent 387 | 215 3091 69% 105% 1424 49% 5%

Hence, the Oil+NGL replacement ratio target of 100% has been largely met, but the replacement ratios
for Gas fell shon,

Group share Proved Reserves divided by Group share annual production (R/P ratio) stands at 12 years
for OIl+NGL and at 19 years for Gas.

L

* 1 min m3oe = 1 min m3 oil'equivalent = 1.03 bin sm3 gas

Jan30Note-bet doc, Att 1 Page 1 30/01/01
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. A full overview of end-2000 Proved and Proved Developed Reserves is presented in Attachments 3.1-
' .32

3. Although the tabulations in Attachment 3 include volumes for Shell Canada's Athabasca Oif Sands
Project (AOSP), these volumes are not strictly oil and-gas reserves as defined by the SEC. Hence,
they will be reported separately as ‘mining reserves’ to the SEC and excluded from the Group's SEC
submission of oil and gas reserves. T

4. The 17 min m3 additional development identified by SVSA in Urdaneta West amounts to a significant
© rise in §VSA's Group share Proved Reserves (+78%). Whilst the end-1999 Reserves Audit confirmed
the scope for significant upside, an increase of this magnitude should be supported by a technical
. review and it is noted that a VAR review is planned early in 2001. The viability of these reserves

should be confirmed by the SIEP Reserves Coordinator and the Group Reserves Auditor through
review of the VAR report and relevant SVSA documentation during 2001,

5. As mentioned before, new Group Reserves Guidelines were issued in 1998, which prescribed that
externally reported Proved and Proved Developed Reserves should be brought closer to, or made
equal to, Expectation Reserves in mature fields. The reason for this change was 1o align Group
practice more to that of other major oil operators. Significant Proved Reserves additions (+150 min
m3oe) have been booked by many OUs over 1998 and 1999 PDO(Oman), SOGU(Denmark) and
SDA(Australia) have followed suit this year (+50 min'm3oe). OUs that still seem fo offer significant
scope for raising Proved Reserves are BSP(Brunei), Shell UK Expro, BEB(Germany, gas only) and
NAM and SPDC (both for developed reserves only). Some smaller targets are still left in Norske Shell
and SOGU. Potential additions could amount to more than 100 min m3oe. The issue will be ,
addressed during SEC Reserves Audits with Shell UK Expro, SOGU, NAM and BER during 2001. BSP
are addressing the issue with the authorities but point out that raising Proved Reserves will result in
higher tax and reduced cashflow.

A method of visualising the relative position of OUs and their fields is through plotting the ratio between
Proved and Expectation reserves versus field / OU maturity, The latter is defined as cumulative
production as a fraction of total Expectation Ultimate Recovery (not constrained by e.g. licence expiry).
Plots showing the OU positions for Developed and Undeveloped Oil+NGL and Gas reserves, plus their
respective target volumes, are presented in Attachments 5.1-5.2.

Uptake of the néw Reserves Guidelines in the OUs has in some cases been somewhat slower than
anticipated, The issue is raised continuously by SIEP staff with OUs with potential for Proved

Reserves additions, and by the Group Reserves Auditor during SEC Proved Reserves Audits. The

latter approach, with its higher profile, tends to be the most effective. During the audits, it was found

that the slow uptake could partly be due to the new rules for Proved Reserves in mature fields not

being emphasised enough in the Group Guidelines. Although these rules are certainly explained in the

text, it is possible that their impact may not be immediately obvious to casual readers, in'addition to

their ongoing efforts of keeping the issue alive with OUs concerned, SIEP staff are encouraged to

consider ways of strengthening the message in the updated Guidelines due out in 2001 and re-

emphasise it in the cover letter, {

6. Externally reported Proved and Proved Developed Reserves need to be confined to those volumes
producible within the duration of current production licences, or their extensions if there is a right
to extend. With progressing maturity, a number of OUs are seeing their scope for increasing Proved
Reserves severely curtailed because any increase in field volumes cannot be produced within
(generally constrained) production forecasts and licence durations. With ongoing annual production,
these OUs will in fact see their remaining Proved reserves decline either until forecast production rates
can be lified or until licence extensions have been agreed with Authorities. OUs most affected by this
are SPDC(Nigeria), Shell Abu Dhabi and PDO(Oman).

Al present, some 1200 min m3oe Expectation Reserves are reported by OUs as being non-producible
within existing licences. This corresponds to 25% of the current Group portfolio. The corresponding
Proved volumes are not captured by the present submissions and are difficult to assess from centrally
available data, but could exceed 100 min m3oe. This volume is likely to increase in coming years.
Consideration should be given to capturing this data properly through the annual submissions, 1o assist
in focusing attention towards early agreements on licence extensions.

7. Group Proved Reserves receive increasingly close attention by Group Management. Target reserves
additions are set annually, both to OUs and to SIEP Directorates and progress is monitored throughout
- the year. Targets are also set in scorecards for those on variable pay. Whilst these measures are
effective in ensuring proper attention to Proved Reserves bookings, the resulting pressure on staff does
raise concerns with respect to the quality of future reserves bookings.
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-In future, finding additions to Proved and Proved Reserves will be mare of a challenge than hitherto.
-The reason is that the scope for relatively easy further additions due to the new Reserves Guidelines
(Proved close to Expectation in mature fields) will reduce in the coming years, whilst a number of OUs
will find themselves constrained to volumes producible within existing production licences. Finding
gendine reserves additions will become an increasing challenge and the Group's desire to maintain
future reserves additions at the same level as annual production (100% Repiacement Ratio) will raise
pressure on the staff responsible. Such pressures have this year led to the extremely marginal
reserves booking for Block 18 fields in Angola, where e.g. the operator (BP) has considered the fields
still to be too immature for any bookings at this stage. Further development along this trend should be
closely watched by the SIEP Reserves Coordinator, who continue insisting on adherence to Group
Reserves Guidelines in all cases. A similar role will be played by the Group Reserves Auditor.

8. Group share annual hydrocarbon production is reported separately through the Ceres system by
Group Finance and through the reserves submissions accumulated by SIEP. Both reports find their
separate ways into the Group annual report and it is therefore important that the two reports are
consistent. I previous years, this consistency often presented problems, particularly with respect to
reporied gas sales / production volumes. Three important improvements have been made during
2000: :

— The definition for the reported gas stream under Ceres has been changed frorh Gas Sales (which
could be affected by e.g. LNG plant losses and UGS storage swing in integrated QUs) to Upstream Gas
Production available for Sale. This aligns it with the definition of Proved Reserves and thus with

(—*«_\ production as reported through the SIEP system.

o - The unit of reporting for gas production in Ceres has been changed from Normalised m3 (Nm3, at
9500 kCal/m3) to standard m3 (sm3), thus avoiding numerous conversion errors.
- The paper copies of the OU reserves submissions, to be signed by a senior member of Ot
management, now include a statement confirming that the OU's Ceres and reserves submissions are
consistent.

These three measures have resulted in a significant improvement in consistency between the two
reported production streams, particularly those for gas. As far as can be ascertained, this is the first
year that full consistency has been obtained between the two streams, after some minor errors (mostly
rounding) had been forced out or cleared up, This is a significant achievement and SIEP / Finance

+ staff must be commended for their efforts. A summary table of the two submissions and their
reconciliation is presented in Attachments 4.1-4.2, -

9. SEC Reserves Audits are carried out by the Group Reserves Auditor in all OUs every 4-5 years. All
audits carried out during 2000 resulted in 'satisfactory’ opinions. The audits have been particularly
successful at identifying scope for increasing Proved and Proved Developed Reserves in mature fields.

- A summary of audit-findings is presented in Attachment 7. The forward Audit Plan is givenin - -*
Attachment 8.

10. Since end 1998, OU reserves submissions are made by means of strictly controlled electronic
(‘“} workbooks, which greatly accelerate and streamline the process of accumulation of Group reserves
o within SIEP. The process of gathering and accumuating Ot submissions-has been particularly smooth

this year, not least because the Reserves Coordinator has urged the OUs to address potential problems
and issues with him well ahead of the submission dates. In addition, the system of monthly monitoring
of QU reserves bookings tends to avoid end-year surprises. This is commended. The submissions
provide also good detail on major reserves changes and on individual field Proved and Expectation
volumes, Both represent excellent audit trails and SIEP staff are commended for their continuing
efforts. :

Recommendations to SIEP Reserves Coordination:

1. Vigilahce should continue to be applied by the SIEP Reserves Coordinator to ensure that all future
Proved Reserves changes will be fully in accordance with Group Reserves Guidelines. '

2. Confirm the viability of the 78% Proved Reserves increase booked by SVSA by a review of the planned
VAR report and associated SVSA documentation during 2001. '

3. Include the volume of Proved and Proved Developed Reserves not producible within current production
licences in annual OU reserves submissions.

4. Strengthen the message that externally reported Proved and Proved Developed Reserves should be
brought close to (made equal to) expectation reserves in mature fields in the Group Reserves
Guidelines to be updated during 2001 and in the cover letter.

Jan30Note-bd.doc, Att 1 Page 3 30/01/01

FOIA Confidential LONO01260656
Treatment Requested



Case 3:04-cv-00374-JAP-JJH - Document 342-7

Filed 10/10/2007

Attachment 2

SIGNIFICANT 2000 PROVED AND PROVED DEVELOPED RECOVERY CHANGES
(Shell Group share)

| MAJOR TECHNICAL REVISIONS
Country Oll+NGL Gas Description
(10 m%) . (10° sm?)
Dev'd | Total | Dev’d | Total
| Oman - PDO +7 +31 Full alignment with Group guidelines - exp'n values for mature
_ fields (following 1999 Audit) )
| UsA +20 +19 | Transfers to Proved due to project maturation or drilling
’ {Oregano, Brutus, Nakika, Mars a.0.)
Oman - PDO . +18 Improved recovery (Qarn Alam, Al-Huwaisa, Lekhwair)
Venezuela +17 Urdaneta-West — go ahead for further development
Canada +2 +14 Peace River - revised development plan, based on new
technology
Nigeria - SPDC +13 -2 Field reviews
Angola +12 First Block 18 reserves booking
Nigeria - SNEPCO +11 +1 Bonga (in-field opportunities) and Abo (discovery)
Denmark +12 +10 +1 -0 Alignment with Group guidelines
Brunei +3 +8 -1 +0 | Performance reviews (Champion, SW-Ampa)
Australia +7 +8 +3 +3 Alignment with Group guidelines {following 2000 Audit)
Norway +3 +5 -3 +2 Technical studies (Troll, Draugen a.0.)
(Gaban +3 +4 Alignment with Group guidelines (following 2000 Audit)
Denmark +4 +1 improved recovery (Halfdan a.o.)
USA (SEPCo, Aera) -5 6 Corrections for own use & fuel (following 2000 Audit)
UK +15 +12 Development in Shearwater, Schiehailion, Gannet a.o.
Malaysia +3 +20 Development in F6 (compression installed) a.o.
USA (SEPCo) +12 +10 Development in Conger, Ursa, Europa a.0.
Brunei +6 +5 Developrment in Champion, lron Duke, SW-Ampa a.o.
Others +27 +9 New developments (Transfers from undev)
Total Major Techn'l | +114 | +160 | +49 +20 N
OTHER MAJOR CHANGES -
Country Qit+NGL Gas Description
(10° mY) (10° sm¥)
Dev'd | Total | Dev'd | Total | |
Oman - Gisco -7 -11 +19 +32 | Re-apportionment Gisco reserves between NGL and gas
Russia - Sakhalin +3 +8 Astokh equity increase to 55%
Iran +8 Improved future cashfiow
Nigeria - SNEPCO +7 +1_ | Ehra + Bonga - tax gross-up recalculations
UK -5 -10 -3 Divestments (Foinaven, Franklin, Elgin)
Oman Gisco -0 -0 -18 -17 | Revisions to economic model (lower future cost estimates)
USA -40 -48 -7 -8 | Altura venture sold
Total Other Major 49 -46 6 +5
OTHER MINOR CHANGES
AND TOTAL
Country Qil+NGL Gas Description
(10° m?) (10° sm¥)
Dev'd | Total | Dev'd | Total
Other Minor Chgs +1 +14 -1 -3
Production =132 | 132 -85 -85
Grand Total -656 -4 43 £3
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- Attachment 6
P ANGOLA BLOCK 18 - INITIAL RESERVES BOOKING 1.1.2001

( . Group Reserves Auditor Comments

Shell Development Angola (SDAN) intend to book Proved (and Expectation) reserves volumes for some of their
deep water turbidite discoveries in the deep offshore Block 18 area per 1.1.2001. This is the first booking of
reserves for this venture, following a series of six successful exploration wells drilled during 1999 and 2000. The
necessary development planning work has been carried out by Shell Deepwater Services (SDS) in Houston, at the
request of SDAN. SDS have produced a report (Ref. 1) documenting the basis for a reserves booking for two
structures, Plutonio ('73' Channel Sand) and Cobalto (‘72" Sheet Sand). For other sands and for the other four
discovered structures in the area it was not possible to define a commercial development at this stage.

In, spite of the exploration successes (six discoveries from six wells) the area is severely challenged to define a
technically and commercially robust development, The root causes for this are the high development costs, the
modest size of the discovered accumulations (150-400 min stb STOIIP), the potentially poor lateral reservoir
connectivity in the turbiditic sands and the relatively wide spread of the accumulations (40 km overall), The most
likely development concept at this stage is an FPSO with vertical sub-sea wells tied back via sub-sea manifolds.
This concept has been used for the presently postulated (‘Phase I') development plan, which foresees a net Shell
share Proved Reserves volume of 74 min stb (12 min m3). SDS have made it clear that this postulated plan is
only designed to support a reserves booking at this stage. Further work (and appraisal drilling) is foreseen during
2001-2002 with the objective of defining an integrated development plan for most of the Block 18 area.

Prior to preparation of the present Stage | development plan, two meetings were held late in 2000 between

-, SDS/SDAN and SIEP/SEPCo advisers, including myself. In the face of prevailing uncertainties, marginal to poor

( ¥ econamics, plus a falled VAR2 review in October 2000, SDS were advised to look for a ‘creaming’ development

plan. This plan should be aimed at the largely crestal areas of high seismic ampiitude around the existing

welibores, where ‘reservoir properties would probably be best and unit development costs lowest, This

confinement to ‘high confidence areas' would also have the benefit that associated recoverables could all be

classed as Proved Reserves (a SEC requirement: Proved reserves should be associated with a ‘Proved area’

around existing welis). In addition, SDS were advised to look at the valuable set of turbidite reservoir connectivity

data available within SEPTAR (BTC) and SEPCo to verify the well and reservoir recoveries that were obtained
from other sources, This advice was largely followed and the resulting work has been documented in Ref. 1.

My remaining comments to Ref. 1 and the associated Proved Reserves are as follows:

1. The development pian, even if notional at this stage, is well documented and SDS must be commended
for preparing this within a short time frame. In particular the relatively detailed reservoir simulations are
noted, '

2. The ‘high confidence areas' defined by SDS may not all fulfil the stringent requirements for defining
'‘Proved areas’ as used by SEPCo (Ref. 2). This should be verified in due course.

3. Simulator recoveries in the Cobalto sheet sand have not been corrected for potential lateral connectivity

effects (SEPTAR data set). With the postuiated well spacings this could expose this reservoir to a
potential downside of a 10-30% lower recovery or a corréspondingly higher well count.
_— Recoveries depend critically on successful water injection from the start of the project. If the viability of
Q water injection is not proven by a pilot injection, Group guidelines require “a comprehensive assessment
of uncertainties”. Although well injectivity and bottom hole injection pressure have been correctly
modelled, further evaluation work (e.g. sea water / formation water compatibility tests, potential well
plugging) has not yet been done. However, experience in turbidite reservoirs off the Angolan coast and
elsewhere suggest that any water injection problems cannot be expected to be a show stopper. _
5, Gas re-injection (for conservation purposes) is postulated from the start of the project. No injection is
- intended into any of the oil reservoirs but a potential target reservoir has not been identified yet. Hence,
no studies have been done yet regarding possible reservoir over-pressuring effects.
8. - Project economics are marginal (VIR of 5%, UTC of 8 $/bl in the mid-case). 'Some 70% of postulated
alternative cost and well scenarios have positive NPVs. Well count variations (+/- 20%) are probably too
narrow, particularly for the P85 case. Hence the project barely passes commerciality criteria for reserves.

In conclusion, the Proved Reserves booked for Block 18 are extremely marginal with respect to criteria for
technical and commercial robustness and hence are only just supportable. Much appraisal and study work will ‘be
required to address reservoir conneclivity (i.e, well counts} and further cost reductions befare a Block 18 project
can be put forward for FID in 2002, as presently planned.

A.A. Barendregt, 17 January 2001

References:

1. “Angola Block 18; Phase | Development Area, Reserve Report Documentation”, EP2001-4002, SEPTAR,
Houston, January 2001. '

2. "Estimating Pay Probability Downdip from Well Control Using Seismic amplitudes”, A. Jackson, SEPTAR,
Houston, 2000.
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. Attachment 7
2000 RESERVES AUDITS - MAIN OBSERVATIONS

Australia: The audit commended the high quality technical work that had been carried out by Woodside,
particularly in assessing the subsurface uncertainties and in evaluating the ranges of in-place and reserves
eslimates. Intensive SIEP assistance through VAR- and other reviews was noted. Maintaining the

Gahon: Commendation was made _of the well organised set of field notes and annual ARPR report, [
providing the basis for a good audit trail. The most significant comment refated to the unnecessarily
conservative (and somewhat arbitrary) assumption of proved developed and undeveloped reserves for
“producing fields being a flat 85% of expectation values. Group guidelines prescribe that, for mature fields

like those in Gabon, the proved values Should be taken as equal to expectation values. The Rabi
production licence expires at 30 June 2007 Until a new agreement (possibly a PSC) has been signed,

some 2 min m3 of Group share proved oil reserves remain out-of-licence and thus unbookable. Audit

" opinion was satisfactory. Proved Reserves have been increased by some 4 min m3oe, in line with
recommendation.

Norway: It was noted that operators Norsk Hydro and Statoil {Troll and Statfjord fields) appeared
+ 'strangely reluctant to provide no-further-activities forecasts on which to base developed reserves. As a

first discounted slice of gas reserves was booked for 1his field in 1999, Audit opinion was satisfactory.
- Troll Proved. Developed Reserves have been reduced by some 4 min m3oe.

Sakhalin: Presently carried oil recoveries are low because of the need to re-inject associated gas into the
oil reservoir, but significant upside exists through fifting of this need and thraugh optimisation of wells and
.application of horizontal wells. Comments were made regarding the incomplete state of the audit trail and
. the 'ove'_mue completion of important EPT reports. Audit opinion was satisfactory.

usa (SEPCo):  The comprehensive system of quarterly and annual internal reserves audits was noted

and commended. Main deviations from Group reserves guidelines are due to SEPCo adhering to strict

" goverriment royalties in cash (excluded from reserves), fuel and flare gas volumes (included) and ‘behind-
‘pipe’ developed volumes (over-included)., The latter two are to be cormected, but the present SEC rules
forbid the inclusion of US royalty volumes, even if paid in cash. Audit opinion was satisfactory. The
'CQneclion for fuel-and-flare has led to a 6 min m3oe reduction in gas volumes, mainly in the Aera venture,
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NOTE ~ 30 January 2002 - CONFIDENTIAL
From: Anton A. Barendregt Group Reserves Auditof. SIEP EPB-GRA
) _Lorin Brass Director, EP Business Development, SIEP EPB
Copy: © Walter van de Vijver EP Chief Executive Officer, SIEP
Dorminique Gardy Chief Finance Officer, SIEP EFF
Excom Members’ SIEP EPA, EPB-X, EPG, EPM, EPN, EPT, EP-HR )
John Bell ' Vice Pres. Strategy, Planning, Portfolio and Economics, SIEP EPB-P
Han van Delden Partier, KPMG Accountants NV

Stephen L. Johnson ~ PriceWaterhauseCoopers

REVIEW OF GROUP END-2001 PROVED OIL AND GAS RESERVES SUMMARY PREPARATION

In accordance with prescribed US FASB accounting principles, SIEP staff have prepared a summary of Group equity prowvi
and proved developed oil and gas reserves for the year 2001." The summary (Att. 3) forms part of the supplementa
information that will be presented in the 2001 Group Annual Reports and has been prepared on the basis of informati
provided by Group and Associated companies. The submissions by these companies (excluding those by Shell Canada) a
based on the procedures laid down in the Group ‘Petroleum Resource Volumes Guidelines’ which in tumn are based on (but n
identical to) the FASE definitions. Shell Canada’s submissions are subject to their own procedures and reviews.

The end-2001 Group share Proved Reserves is summarised in the following table. The figures include the Canadian oil san
reserves (reportable as mining reserves) and the minority reserves in some consolidated companies (together 150 min m3ce*

Olminm3 . "1.1.2001 2001 | - 1.1.2002 ReplRatio 1.1.2001 1.1.2002 °  Rep. Ratio
Gas binm3 Proved Tot'l Prod'n | Proved Totl (RR) Totl- Proved Dev'd Proved Dev'd. Devd
ON+NGL " 1646, 129 1601 65% kaR! 589 83%
Gas = 1593 83 - | 1s80 . Bs% 737 729 9%
Total Oft Equivalent * 3189 219 ©O3132 . 4% 1425 1394 © o B6%

* 1 min m3 oi equivalent (1 maos) = 1,03 bln sm3 of gas

I have reviewed the process of preparing the above summary of proved and proved deVelobed oil and gas reserves in as far 2
these refate to companies outside Canada. This review included, where possible, a verification of the appropriateness of maj¢
reserves changes. The most significant conclusions are as follows: ) - :

© A first time booking for the Bonga SW field (SNEPCO Nigeria) was not accepted by EPB-P staff because the propose

volumes (21 min m3oe) were technically not mature and did not fulfil present reserves guidelines. This view is fully supporter
Further reserves additions in Angola block 18 {where marginal reserves ware booked for the first time fast year) were als
disallowed by EPB-P because thie projact is economically still marginal, while gas dispesal could bacome a show stopper. Thi
view Is also supported. Without any material change in this latter project, reserves may need to be de-booked next year.

- Group resprves guidelines have been reviewed. against.industry praciics dufing 1098 and this Rias tesulted i a 350 min o

increase In Group share Proved resarves. In mature fields In recent years. Howaver, recent clarifications of FASB reserve
Quidelines by the US Security and Exchange Commission (SEC) have shown that curfent Group reserves practice regardin
the first-time booking of Proved reserves in new fields is in some cases too lenient. The Group guidelines should be reviewec
First time bookings should be alighed closer with SEC guidance and industry practice and thay should be aliowed only for fim
projects with technical maturity and full economic viability. .~ - o o .
The widespread use of reserves targets in score cards affecting variable pay is seen to affect the ebjectivity of staff in som
OUs when proposing raserves additions, Reserves|coordination staff in EPB-P have been alert to this and have successfull
met the challenges with which they were faced. However, a shift in score card emphasis from reserves booking to successfulh
meeting project milestones is recommended. o S _ N
Awareness ‘of Group and SEC reserves booking guidelines was seen to be less than desirable at sehior fevels in OUs and it
support functions in the centre (RBDs, SDS, SEPTAR)." This should be Improved by issuing appropriate high level guideline
summaries, organisation of workshops etc. i S ’ '

- After some'mrrectlons. vety good correspondence was obtained between annual production volumes as reported through the

separate Finance {Ceres) and SIEP reserves systems. Both of these are reported (separately) in the Group annual report.

. During 2001 | made Reserves Audit visits to a total of seven Group OUs. ‘Audit opinions on these varied between ‘satisfactory

and ‘good'. As far as obsérved, most audit recor_hmendatlnns appear to have been followed in this' year's submissions.

The overall finding from the audit visits and from the end-year review In SIEP Is that the SIEP staternents fairly represent the
Group entitiements to Proved Reserves at the end of 2001. There is a possibllity of a minor overstatement of Group Proved
reserves In some flelds where higtorically booked reserves are not fully in line with recent SEC guidance.” However, this
overstatement is likely 10 be offset by reserves in areas where current Proved reserves are probably too conservative (e.g.
Brunel). The 2001 changes in the Proved Reserves can be fully reconclled from the individual OU submissions,

mote detalled list of findings arid observations is included in Atachrnent 1, = -
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. . : : . . Attachme
- REVIEW OF GROUP END-2001 PROVED OIL AND GAS RESERVES SUMMARY PREPARATION
' : ' MAIN OBSERVATIONS -
1. Reserves Surr_xméry ' : :
The 1.1.2002 Group share Proved Reserves can be summarised as follows: :
Oil min ma 112001 | 2001 | - 1.1.2002 Repl.Ratio |  1.1.2001 112002 | ReplRat
Gas bin m3 Proved Tot Prod'n Proved Toti Total ' | Proved Dev'd | Proved Devid Dev'd
| On+NGL 1645 129 1601 " 65% kAL 689 83%
Gas 1594 93 1580 ‘B6% 737 729 91%
Total Oll Equivalent* 3189 219 3132 T4% 1425 1304 B6%
Canada Off sands 95 95
Minority reserves 48 55
Net Group m3oe 3046 2982 .

* 1 min m3oe = 1 min m3 oil equivalent = 1,03 bln sm3 of gas

The Replacement Ratios mentioned above are with respett to total Group share'reserves, i.e. inclhdlng the Canadian
‘sands and Minority reserves. '

Afull overview of end-2001 Proved and Proved Developed Reserves is presented In Attachment 3.1-2,
2.  Significant reserves changes = _ '
- Significant reserves changes during 2001 were as follows:

. Acquisttion of assets from Fietcher Challenge Energy led to Group share reserves increases in New Zealand (+35 min
.- m3oe) and Brunei (+& min m3oe). In the USA, the Pinedale (Rocky Mountain) gas acquisition added 10 min m3oe. Tt
- ‘was partly offset by a net divestment in Pakistan (-3 min m3oe) and by a revision of the Oman Gisco gas processing

agreement (-16 min m3oe). - i : :

Technical reviews led to reserves additions in the Netherlands {+23 min m3oe), in the USA (+24 min m3oe), in Denmai
- {+11 min m3oe) and in Sakhalin (+3 min m3oe), whilst reductions were seen in New Zealand (=11 min m3oe), Canada
"9 min m3oe) and Egypt (-5 min m30e). New fields were baoked in the USA (+10 min m3oe) and Brunei (+5 min m3oe)
New field developments added developed reserves in the USA {#26 min m3oe), Australia (+21 min m3oe), SPDC (+17
min m3oe of gas and NGL), Philippines (+13 min m3oe) and Iran (+6 min m3oe). ‘

The reserves Increase of +23 min m3oe in the Netherlands was booked in the Groningen field. Fleld performance over
the last ten years had alfowed gradual increases in Proved developed reserves, but total Proved reserves were
. maintained unchanged. Booked undeveloped reserves (e.9. as a result of very low pressure compression) became thy
- »=~————indefensiblyfow-anc-this-has now-reen-ractified: : ' = -

Further maturing of gas utilisation and development in SPDC (Nigeria) is allowing gradual Increases In Proved
developed and total gas reserves. Proved condensate (NGL) reserves do also increase, but these have to be largely
offset by cotresponding reductions In Proved oil reserves because of the overall constraint in offtake rate and licence
duration (see also below). _ - ’ ' : ’

- Atabulation of these and sorne other changes is given in Attachment 2.
3. Shell Canada's Athabasca Oil Sands

- The 85 mih m3 oil volumes from Shell Canadf'a's Athabasca Oil Sands Project (AOSP) are not strictly oil and gas
reserves as defined by the US Securities and Exchange Commission (SEC), Hence, they will be excluded from the
Group's submission of Proved oil and gas resefves to the SEC. They are also mentioned separately in the Group

" Annual Report. * - . : ' ' .
4." Angolablock 18 - . : .
~ Atotal of five discoveries were' made In the Angola block 18 area during 1889 and 2000. Preliminary economics showe
development to be marginal to unattractive and the 1.1.2001 booking of Proved reserves could only be justified through
a notional small scale creaiming project in the two largest accumulations. One further appraisal well and sidetrack durin.
2001 allowed in principle an increase in these reserves by ah enlargement of the ‘proved area’, However, a VAR3
review in December 2001 showed project economics still to be ‘marginal at best!, while the continued lack of a viable ga
disposal solution was seen as a potential show stopper.. Hence, a further increase in reserves was not accepted by
EPB-P and the possibility was recognised that, without further changes; the project reserves may have to be de-booked
next year, This view is also supported.. .
13

5. SNEPCO fields - . S

A significant increase in Proved reseives (+18 min m3 oil, +2 bin sm3 gas) was propased by SNEPCO (Nigeria) through
. ‘afirst time booking of reserves in their new discovered Bonga SW field (one discovery wall in 2001). After a review of
~:the available evidence and following advice from the Group Reserves Auditor and SEPCO's Reserves Manager, the
reserves coordination function in SIEP EPB-P has declined to accapt this proposal. Considerations were that the projec
. is still immature {falled a VAR2 in Sept 2001) and is.not properly defined (no dynamic simulation studies, well targets._
forecasts or cost estimates), while its development is uncertgin {other fields could be developed in its stead). In addition
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the selsmlc response is generally of insufficient quality to support a large enough area as (SEC deﬁned) proved area’ on
which o base Proved reserves. This view is fully supported,

It was furthermore noted that SNEPCO upon seeing the Bonga SW reserves addrtion not accepted, withdrew a negal.lve
corection to Bonga Main reserves (-2 min sm3 oil, -2 bin sm3 gas), emanating from & 2001 study which showed these
volumes t0 be non-producible within the prevalling PSC licence. In addition, the technical basis for the raserves in the
Erha field, at its first time booking in 1999, was said by SNEPCQ staff to be of lower guality than that for Bonga SW. A

. SEC reserves audit is planned for 2003. Advancement of this audit is being considered.

- 6. Productlon licence duration constraints

Externally reported Proved and Proved Developed Reserves need to be confined to those volumes producible within the
duration of current produchon licences, o their extensions If there is a right to extend, With progressing maturity, a.
number of OUs are seeing thelr possibiiities for increasing Proved Reserves severely curtailed because any increase in
field volumes cannot be produced within (generally constrained) future offtake profiles and licence durations, With-
ongoing annual production, these OUs will in fact see their remalning Proved reserves decline in future years until either
offtake rates can be increased or until licence extensions have been agreed with Authorities. OUs most affected by this
are SPDC (Nigeria), Shell Abu Dhabi and PDO (Oman) and, to a lesser extent, Malaysia, Syria, Denmark and

* Venezuela, Atpresent, some 300 min m3oe Proved field volumes (10% of the Group Proved Reserves portfollo) are
reportad by OUs as being non-producible within exlshng licances.

For a proper estimation of Proved reserves (whloh have to fulfil the criterion of reasoneble oertalnty‘) it is important that
OUs faced with the above constraints make reafistic assumptions regarding thelr future production profiles. . The
selacted bulid-up and plateau levels should preferably be in line with base case Business Plan assumptions and with
profilas used for the SEC ‘Standardized Measure’ ‘submission. In addition, post-platéau tail-end profiles should be

" téchnically defensible. it Is noted that PDO still maintain a 850 kb/d plateau in their forecast, in spite of recent problems
in maintaining that production level: SPDC seem to-have included LNG trains 485 in their condensate forecast, while
the assoclated gas reserves have not yet been included in gas reserves because of lack of market definition.

At present, the Group reserves guidelinas do not provide any guidance aboirt what assumpﬁons to take for future
" forecasts in these cases. This should be rec:tlﬂed Followmg that, the assumied forecasts should be reviewed wlth the

- OUs concemed,

During this year‘s réserves submission and accumulation process the critical infarmation about OU assumed produchon
profiles could in some cases only be made avarlable fo the auditor after repeated refuests and in a late stage, thus
leaving insufficient time for a comprehensive review, This should be remedied in future submissions by ensuring that full
life cycle production proﬁles gre requested from and made avarlable by OUs in an early stage.
7. Group Guidelines ~ mature fields . - o

Group Guidelines for extemnally reported Proved raserves (Ref 3) have hlstoncally been somewhat different from Proved -
reserves definitions as applied by the oil industry (Refs.1, 2). The reason for this was that the Group have long based
their Proved raserves estimates on probabilistic methods using the 85% confidence lavel criterion, This was found to
lead to too conservative estimates in mature fields (in comparison with industry pradtice) and the guidelines were
therefore-changed for thesé fields in 1998, The updated guidelines prescribe that, in mature fields, extemally reported

T PRVEd BRN PivEY Developsd Reserves should be brought closer to;or maderequal-to-Expectation-Reserves:
Significant gmup share. Proved Reserves eddrﬁons {+200 min maoe) have thiis béén booked by fitiny OUS bétween
1998 and 2000, -

A method of visualising the relative positions of OUs is through plotﬁng the ratio between Proved and Expectation
‘reserves versus average OU maturity. The latteris defined as cumulative production-as a fraction of total life cycle -
‘Expectation Ultimate Recovery.. Plots showing the OU positions for Developed and Undeveloped Ol+NGL and Gas
‘reserves are presented in Attachments 5.1-5.2. From this it can be seen that most mature QUs show Proved / .
Expectatlon ratios ¢lose to 1 for their developed ahd undeveloped resetves. Most notable exceplions are:

- BSP, where Proved reserves have fo be agreed with the Government (a reserves audit is planned for 2002),
- SEPCo, where undeveloped proved reserves are depressed becausa of low SEC proved areas in Pinedale, -
Brutus and Mars . ‘

- BEB, who ténd to maintain unrealistically high Expectation reserves (much of it to be SFR),
- Expro UK. where uncertainties in undeveloped reserves are large in Schlehalllon and some tight gas ﬁelds

B Group Guldelines first time hooklng of new ﬂelds

‘Group gurdelines for fields at the other end of the maturity spectrum, L.e. new discoveries, have hlstorleally been less
well defined. Probabllistic P85 estimates were generalty used (which for sparsely appraised fields tended to be larger
than the SEC guidelings allowed), but there was often no clarity as to the approprigte. moment when first-time booking of
reserves could ba made. This situation improved somewhat in 1993 when the requirement for technical and commercial
- maturity was first introduced in the Group reserves guidelines, This was later strangthened by adding the requirement -
_that Jarge or frontier projects should ‘in principle’ first pass a VAR review {preferably VAR3 - Concept Selection) before
any reserves could ba booked. ‘Large projects of a downstream nature {e.g. LNG plants), which wolrld not be subjectod
toa VAR review. would ‘in pnnciple need to wait Untrl FID. . :
. The expenence since the introduction of these ﬁew guidelines has been that the large established OUs (SEPCo Shell ‘
- UK Expro, NAM) tended to follow these guidelinés, generally defarring first time bobkings for new fields until atleasta -
proper Development Plan had been préparéd and comimerclal viability had been assured. The approach followed by

smaller OUs and SDS has in some cases been more aggressive; even o the point where technically andlor
- commercially Immature pro;ects some of those not even passing VAR2 or YARS reviews, were put forward as reserves.
The main drive behind this appears tobe a  lack ¢ of awareness or lndeed a dlsregard for the guidelines, coupled with a _

strong drive frorn score card reserves targets . :
DB 29060 200102 l V0030031 1 _
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The SEC Proved reserves guidelines, which all oll- and gas producing companies with 2 stock listing in the USA mus
adhers to, prescribe that there' must be a ‘serioys commitment’ by the company to develop the reserves concemed,

contracts or at least a firm pian that is likely to bacoma implemented. The SEC often reminds the industry that

individuals responsible for. Proved reserves reporting and certification may be subject to ‘potential civi fiabllity” in case
non-adherence of their rules, They also reserve the right to challenge reserves submissions by companies and to for
companies to re-state their Proved reserves when necessary. ) ‘

The obsarvation can also be made that, for first reserves booklngs.'industry practice tends to follow the SEG guldeline

" more closely than spme of the Group cases mentioned. Examples are BP {who have not yet booked any reserves for
Angola Block 18), Exxon and also SEPCo, both of whom tend 1o book Proved reserves only at or close to FID,

The auditor's conclusion is therefore that a tightening of the Group guidelines with respect to the timing of first reserve
bookings is required, Particularly large or frontier developments must have successfully passed appropriate mileston
(VARZ review or a serious financlal or contractual commitment) before first reserves baokings can be made for the
project. This implies that economic viability must pass project screening (i.e. not just commercial viabliity) since only

The tightening of guidelines for first time booking of Proved reserves should not lead to a drive to book in first instance
) ctation reserves only and let Proved reserves follow later (cf, SK-8 volumes booked by 8SPC). If no Proved
“Teserves can be booked then the development is technically or commertially not yet mature and no reserves, neither
' Proved nor Expectation, should be thus booked (Ref. 3). Exceptions to this could be made for smaller projects within
existing mature fields, o : ! S

It should be understood that tightening of the first time booking guidelines, necessary as they are from a SEC
perspective, may affect reservas aiready booked in some major new fields (c¢f. Ormen Lange -~ Norway with 17 bln sm
NAM's Waddenzee reserves with 4 bin sm3, Angola with 12 min m3 and possibly Gorgon — Australia with 86 bin sm3 -
. Group share Proved reserves), - : o s : )

9. Reserves Addiﬂon targets in Score Caréls

Group Proved Reserves receive increasingly close attention by Group Management. Reserves addition targets are sel
annually, both to OUs and to SIEP Directorates and these are reflected In Individual and coliective score cards affecting
variable pay and bonuses of staff involved. This is leading to a noticeable increase in attempts to book reserves which
are not technically or commercially mature and which do not fulfi! Group reserves guidelines, cf. the new field bookings
in Angola and Nigeria, j ’ i o s

itis the auditor’s opinion that the setting-of reserves targets through variable pay score cards represents a potential

* Influenced by the volumes of reserves that are booked. Although the Group reserves reporting system does provide fo
a variety of checks and balances (most notably that by the EPB-P reserves coordination), their effectiveness cannat
always be complate, particulardy not for the smaller reserves changes (cf, Erha field). Navartheless, it was seen that th
T T _objectivity ofthe EPB=-staff was beyond question and that they successfully met the chalienges with which they were
N —— L 2T RS DEYOIX oE » e 263 e EEENeER W !

A notable effect of sefting reserves addition targets seems to be that thay become targets in ﬂ\emself{es and thus seerr

to deflect attention away from the real target, which should be advancement of development. _
The recommandation is tharafore to de-emphasise specific reserves addition targets In score cards and to strengthen

“targets relating to advancement of fiald developrnent, e.g. the passing of clearly identifiable project milestones. These
A could be specific VAR reviews (with e.g. VARS3 becoming the milestone at which reserves can be booked, see also

below) or other project decision points (e.g. FID).
10, Awareness of Group guldelines -

The annual updates of the Group reserves guidelines documents are generally distributed to staff responsible for -
reserves estimation and reporting in the OUs and NVOs. This distribution tends to exclude staff at senior levels, both in
the OUs and in the central support functions (RBDs, SDS, SEPTAR efc). There is evidence that this has led to a lack of
" awareness of the principles and constraints in the reserves booking process in these functions. It is recormmended that
this be remedied, e.g. through workshops, high level guideline summaries etc, R :

‘ 1.~ Criterion for commerciality

According to present Group guidelines, Proved reserves should fulfil the criterion for commerciality, L.e. a positive NPV
for a sufficiently wide range of uncertainty scenarios, in¢luding the Proved case. This criterion is more lenlent than that
for economie viability, which is used for projact screening. The distinction between the two criteria was introduced In
1993 In order to avoid too rapid reserves swings for projects thit had becorne marginal. However, first-time reserves
bookings had to ‘demonstrate positive profitabliity’ before they could be bookad (Ref, ). This requirement has gradually
become ignored and uneconomic Projacts that only pass the commerciality test have been allowed as first-time: booking:
{(cf. Angola block 18), This Implies that reserves are being booked for projects that, being uneconomic, are not likely to
- be implerented, which is in conflict with SEC fequirements (sea abova). The requirement that first-time bookings can
onfy be made for projects that are aconomic {and thus likely to become implemented) should therefore be re-enforced in
.. theguidefines. - -~ .. .0 o I i T .
SN The two criteria (for commercial and economic viability) used to be based on the same oil price assumption ($14/bi MOD
T " fiat).. This was changad In 2001 when the price assumption for project screening was raised to $16/bt MOD fiat (publicly
announced in 2001), whilst that for feserves commerciality was kept at $14/bl. This introduced an’inconsistency
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bacause the reserves commercially criterion could now, under soma conditions, become less lenient than that for

'projects. During reserves audits it was found that this has created confusion among staff in some QUs and from this

perspective it would be desirable if the two price assumptions would be made equal again, It is the auditor's

understanding that a revision from $14/bl to $16/b! is being considered. The effect on reserves Is lkely to be limited in

most cases, except for PSCs and other 'innovative contracts’, wheré booked reserves volurmes would reduce because
_ they tend fo be inversely proportional to the assumed oil price, ' . : '

12. Annual production — consistency between Ceres and Reserves

Group share annual hydrocarbon production Is repotted separataly through the Ceres system by Group Finance and

* through the reserves submissions accumulated by SIEP. Both reports find their separate ways into the Group annual

. report and it is therefore important that the two reports are consistent. OUs are strongly advised (and Indeed forcad by a

joint submission sheet) to coordinate their respective submissions to Ceres and reserves, However, the experiance is
stifl that Inconsistencles continue to arise. Where significant, these Inconsistencies have been addressed and a good
‘match between the two has bean obtained, see Attachment 4. ’ ' ‘
A remarkable observation is that in previous years any consistency efrors tended to occur in the reserves submissions,
but this year most of them occurred in the Ceres retums. One explanation is that known errars In previous gquarters’
Ceres retums had not been corrected, thus affecting the year-end total. The improved guidelines for reserves
submissions (bringing clarity on e.g. conversion factors) could provide a further explanation.

13, SEC Reserves Audits

. SEC Reserves Audits are carmied out by the Group Reserves Auditor in all OUs every 4-5 years. All audits camied out
during 2001 resulted in either ‘satisfactory’ or ‘good’ opinions (3 and 4 OUs respectively), A summary of audit findings is

- presented jn Attachment 6. As tar as can be observed, most audit recommendations appear to have been followed In
this year's submissions. The forward Audit Plan is given in Attachment 7. '

14. - Elactronic Workbooks .

As in previous years, much benefit was derived from the SIEP-developed electronic workbooks through which OUs had
to make their submissions. In spite of being somewhat hampered by lack of staff continuity, EPB-P staff have made a

- significant effort this year to ensure that submissions were properly challenged and that the accurnulation process was
completed accurately and on time. For this they are commended. ‘ : o

Recommendations to SIEP Reserves Coordination:

. 1. Change the Group reserves guidelines such that first reserves Bookings for large andlor frontier projects can only be
. allowed afer either successfully passing a VAR3 or another clear milestone implying project viability and commitment.

. .Smaller fields in mature areas should as a minimum have a documented FDP. ) ,
o ... .2 Inthe Group reserves guidelinas, include guidance on as‘sumptioni; to use in future production profiles when these
- " become important for OUs with constrained production licence durations. With such guidance, review the present
‘ _____ assumptions used by e.g. SPDC and PDO, e L

3 ‘"'Dé‘-éniphaslsé resélves addition targets in individual and collective score cards and strengthen targets for reaching-
project development milestones (VAR reviews, FID, etc). : '

4. Spread the awareness of reservas booking principles and constraints to senior levels in OUs and central support .
functions (RBDg. SDS, SEPTAR etc), e.g. through workshops or high level summaries. '

5. A revision of the oil price assumption for reserves commerciality ($14/b1 MOD Rat) to bring it back in line with that for
projects’ econgmic viabliity screening ($16/bl MOD flat) is encouraged. : .

" 6. Ensure that proved fuiure production profiles for licence constrained OUs are made available to the _auq'itor in a timely

manner, in-order to allow him to asses the validity of Proved reserves.
. ) l

References . - _ . o
1. ‘Statement of Financial Accounting Standards No. 69, FASB, Novernber 1982
2, ‘Statement of Financial Accounting Standards No, 25', FASB. February 1979
3. ‘Petroleum Resource Volume Guidelinés’, SIEP 20011100 T
4

SEC Website: “lssues in the Extractive Industries” (dated 31 March 2001):
oV, i n/gui i 7537

5. - “Understanding US SEé.'guidelines' minimizes reserves reporting problé_ms'.‘ T.L.Gardner, D.R Harrell, OllaGas
Joumal, Sept 24,2001~ . T - L ' -
6. . ‘Petroleum Resource Volume Guidelines’, SIPM EP93-0075, May 1993
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SIGNIFICANT 2001 PROVED AND PROVED DEVELOPED RECOVERY CHANGES
(Shell Group share)

MAJOR TECHNICAL REVISIONS
Country Qil+NGL Gas . , Description
{(10° m% (10* sm?) '_-
: Dev'd | Total | Dev'd | Total
Netherlands : +23 | Groningen review
Australia +3 _+18 Perseus devmt
Nigeria (SPDC) +11 +8 Comynissioning of gas plant
Nigeria (SPDC) j +15 ‘ Condensate devmt Soku + Nun River (offset by oil, see below
Phliippines +2 +11 Malampaya on stream.
USA (SEPCo) i +9 +1 Holstein FID (first booking)
-1 USA (SEPCa +7 +2 +2 +1 Brutus development :
USA (SEPCo +5 +3 +2 +2 Mars field performance and drilling rasults
USA (SEPCo +4 +1 ] Crpg Y ggvglqgmem
_ (SEPCo +4 1 -1 Oregano development
USA (SEPCo) +9 ‘47 Various field reviews and drilling results
Denmark . +7 +0 Halfdan FDP approved (imgroved reooveg;z
Argentina +) +0 +6 +3 San Pediito development
1. Netherlands - Small helds development
| lran +6 X .| Soroosh pn stream
Brunei (BSF) +2 +3 Bugan discovery / appraisal
|_Mataysia . +0 +3 L.ower abandonment pressure E11/F13W (offset by licence)
1 Denmark +3 +3 +1 +1 Proved growth to Expectation (audit recommendation)
Russia Sakhalin . +3 Review (new reservoir model + & extemal reserves audit)
Egypt -1 -4 QObaiyed field performance
Canada -0 -1 -§ -9 Sable review
New Zealand -2 -2 -9 -9 Maul C sands revision
Nigeria (SPDC) -17 +6 Field reviews and forecast review (backed out by NGL}
Total Major Techn'l 43 +32 +39 | +30 L
| OTHER MAJOR CHANGES_ .' -
Country . . 0ll+NGL Do Gag | e el Descﬂption
' {10* m’) - {(10*sm®)
: Devid | Total | Dev'd | Total
New Zealand . 47 +10 +16 | +25 | Acquisition of Fletcher Chaﬂenge equity (Maut + Pohokura)
New Zealand.... .. [ "~ [ "1 +§ 16__| Re-instatoment of pre-paid Maulgas. . . _ _
LISA (SEPCo) ~ +) . +10_ | Pinedale acquisition
Srunal (FCE) : +1 +5 Fletcher Chalienge acquisiion
Abu Dhabi +5 +6 - Introduce ADCO NGLs as reserves
| Malaysla 0 ' -4__| E11/F13W reserves pushed licence
Pakistan - -3 -3__| Dissolution of PSP, acquisition in Bhit, Bhadra fields
‘| Abu Dhabi -4 -5 Oif profile adjusted for OPEC cuts (Iicence constrained)
| Oman (Gisco) -4 o -16 -17_| New GISCO contracL incl FSC eftects
| Total Other Major +4 +8 +3 +18
OTHER MINOR CHANGES
AND TOTAL . . ! . :
T Qil+NGL Gas - Description
('m?) | (10°sm) :
: . i Dev'd | Total | Dev'd | Total
Other Minor Chgs | +60 +44 +43. | +32
Grand Total Chygs™ - | +107 | +84 +85 +80 !
Production - -129 -129 <93 -893
- ' V00300314
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Attachment 5.1
1.1.2002 DEVELOPED OIL+NGL RESERVES
.- Fields 1 OUs Proved / Expactation ratios ve maturity
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Attachment 5.2

1.1.2002 DEVELOPED GAS RESERVES
Flelds / OUs Proved / Expectation ratics vs maturity
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‘ Attachment 6
2001 RESERVES AUDITS - MAIN OBSERVATIONS

UK (Shell Expro);  Shell UK Expro follow very well established and documented procedures in their annual reserves

reporting process. An example is the strict discipline enforced by Shell Expro’s data base, which contains activities

based reserves, forecasts and cost estimates, The Expro guidelines contain a strong recommendation that all Proved

developed reserves must be set equal to Expéctation developed estimates, regardiess of field maturity. This approach’

is too rigorous for newly developed fields where uncertainties can still be considerable. There is thus a possibliity of a
__slight overstatement of Provad Developed reserves. Proved undeveloped reserves are low comparad to Expectation in
. some fields, but these uncertainty marging are justified. Overall audlt opinion is good. )

Netherlands (NAM): NAM follow well prescribed procedures in their annual reserves raporting process, as shown
through annual reserves challenge sessions, the high-quality reserves data base and the comprehensive ARPR .
_documentation, Proved volumes'in the Waddenzee fields, which are affected by the Dutch government moratorium on
drilling, can be maintained as reserves (cument guidelines, no restriction on licence duration), but need continuous
review. Some fields contain too low Proved vs Expectation ratios. The method of booklng NAM/Shell share reserves in
UGS fields should be reviewed critically, Overall audit opinlon is good. .

. Germany (DSAG/BEB): BEB is commended for their well orgamsed data base of reserves data, with ﬂexlble
facilities to satisfy all reserves reporting requirements. BEB procedures for declaring Proved and Proved Developed
reserves are in line with Group guidelines. Howaver, reported Expectation reserves tend to contain highly uncertain and
poorly supported elements, which should be re-classified as SFR. Group intemally reported Expectation reserves are
therefore likely to be overstated. There is a possibility of a slight overstatement of Proved (Developed and
Undeveloped) reserves in some new gas fields due to the too rigorous use of Expectation / PS50 volumes, rather than
P85 volumes in these fields. Overall audit opinion is good. .

Denmark (SOGU): SOGU follow well prescribed and documented procedures in their annual reserves reporting
process, as shown by their well organised spreadsheet system of tracking reserves volumes components and their
-changes. Since Maersk's Proved Reserves estimates tend to be too conservative and often not up-to-date, SOGU have
devised a commendable method of allowing these to ‘grow’ towards Expectation levels with increasing field maturity.
Some assumptions in this method are still somewhat conservahve, thus Ieaving scope for increasing the Proved
Developed Reserves, Overall audit opinion Is %.

" New Zealand (SPM/STOS): STOS prepare well-documented annual reserves evaluations In their producing
fields. There is an urgent need for a reserves update for Maui gas, where nepative field evidence in the last few years
(drilfing, production performance) has made a downward correction highly likely. STOS have alsa identified an urgent -
need for .a field review in Kapuni, where significant additional gas could be present. Take-or-pay gas paid for but not
taken by the gas buyers in Maui should be retained in reserves until actually produced and not excluded as at prasent.

Overall audit opinion is ahgﬁgctgu

., Chima (SECLY ~_ ~ Urndavelsped reserves” shm]mbe"basud orr‘afuu“(nut*a*pamaI)"set-of-hnure-development-actiwttes- =
: and their uncertainties. This could jead fo an increase in undeveloped regeives. A propéfy documentad audit falhote
should be prepared. Overall audit opinion is satisfactory,

Austria (RAG): -RAG reserves still appear to show remnants from the previous Mobil reserves guidelines. Many
undeveloped reserves volumes are not yet based on identified future well activities. There also appear to be some

. undocumented ‘legacy’ reserves, which' may need to ba de-booked after study. The quality of the audit tralls should be

“improved by properly documenting critical stages of the reserves estimation process. Overall audit opinion is
satisfactory. - ' o - : ;

_ in addition, a brief review was made of the reasons underlying the 17 min m3 increase in Group share Proved reserves
booked at end 2000 by SVSA in Urdaneta West. This represented a significant increase (+78%) of SVSA's reported
Proved reserves and was deemed a subject for review by the Group reserves auditor. Documentation received during
2001 showed that these reserves additions were based on increasing the number of drainage points and lowering well
inflow pressures through artificial lift in the tight icotea/Misoa and Cogollo/Rio Negro resarvoir, thus maximising oil
recovery within the reservoir abandonment pressure window. Management commilment to this additional development
was already. given during 2000 and actwitnes were started during 2001. Hence, these reserves additions could be

- suppoited.-
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) Attachment 7
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