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The Brownfield Benchmarking Study was initiated by the PILOT Brownfield Working Group as a first step in pursuing the PILOT goal to have production of 3 million boepd from the UKCS in 2010. The brownfield contribution to this target is estimated to add 1 billion boe of reserves and 600 mboed to the underlying base production.

The objective of the benchmark study is to assess the ability of the mature oil fields to contribute to the delivery of this goal and to provide individual feedback on performance of the twenty three fields which participated in the study. These 23 fields represent approximately half of the production and reserve contributed by mature fields within the UKCS.

· For these 23 fields, the Brownfield prize has been estimated at 2.6 billion boe at the P25 level. 2.25 billion boe of this forms the incremental prize over and above the 350 million boe contained in the options that Operators currently hold for these fields. These figures are consistent with the 2001 Benchmark which estimated that the brownfield prize is 3.7 billion boe within the probable and possible reserve categories and a further 1.3 billion boe in the potential reserve category.

· Inevitably the easiest brownfield reserves have already been developed and consequently the low risk proven and probable reserve base is declining. The proportion of the brownfield reserve base in the potential category is increasing and will require substantial challenge to both our technical and commercial limits in order to convert it into viable development opportunities. The opportunities will become smaller and more technically difficult - controlling the development cost per barrel and maximising contributions from technology and operational efficiencies will be key.

· Currently UK North Sea Operators are converting brownfield opportunities into production at an average development cost of $4/boe. If this level could be maintained, the pursuit of the brownfield prize for these 23 fields would represent a minimum investment in excess of $9 billion. If we can access progressively more difficult opportunities, this sum could rise significantly.

· Were we to fully develop by 2010 the brownfield reserves within these 23 fields we would require a minimum investment rate of  $1.3 billion per year. While this scenario is unrealistic, it compares to a planned capital spend in 2003 within these 23 fields of ca. $800 million. There is a substantial challenge associated with maintaining even the current level of capital investment as the number of technically and commercially viable development opportunities reduces. However, increasing the spend on creation of new opportunities is planned and is required in order to re-stock the brownfield opportunity set.

Conclusions – the development of the brownfield prize can help close the gap to the PILOT targets – but it will require a concentrated effort on moving brownfield projects forward. The window for exploiting the Brownfield Resource Base is short and focus should be given by Operators, Suppliers and Government to three key areas of access :

· Investment in both identifying and exploiting the reserves within Brownfield Developments with increased urgency so that the remaining potential is developed prior to abandonment of the infrastructure.

· Innovation in order to reduce costs and also to provide the next generation of technologies that will enable development of the increasingly difficult Brownfield Resource Base.

· Incentivisation through provision of a fiscal regime which encourages investment in the continued development of our mature fields.
Introduction

The Brownfield Benchmark Study for 2002 has pursued answers to the following questions:

i. What is the potential value of the brownfield phase for the UK North Sea mature oil fields, over and above the current incremental projects ?

ii. What is the present activity and investment level for the brownfield phase ?

iii. What changes in activity and investment are required to deliver this additional value ?

For the participants in the company specific study, the principal objectives also included the benchmarking of individual field’s performance in creating and delivering production from the brownfield resource base. From the analysis it is clear that these Operators already understand that brownfield investment is required to maximise asset value and the final report has shown each asset team where this investment should focus – upon creation activities or on conversion spend. 
 In addition, the best practices that facilitate brownfield exploitation have been updated from the 2001 study and communicated to the asset teams for use in implementing the business plan.

All of the UK operators for offshore oil fields were invited to take part and AGIP, BP, ChevronTexaco, Shell, Total, and Venture Production submitted a total of 23 assets for benchmarking. Three sets of data were collected:  the evolution of the reserves portfolio from 1997 through to the present;  the numbers and sizes of the opportunities identified by the Operators from 2001 onwards;  and the annual expenditure in creating these opportunities and in converting them to proven reserves during the same period.

In the 2002 report there is no attempt to project results for the whole UKCS brownfield portfolio – the report presents totals and averages from the 23 fields submitted - as a guide to what is happening in a general sense and to assess the ability of the brownfields to contribute to the PILOT goal for new reserves. To respect confidentiality, this paper does not identify the fields included in the study. 

Brownfield Prize 
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The size of the brownfield prize has been estimated using a model of the recovery factor for individual fields, taking into account variables of field size, maturity and complexity. The modelled recovery factor for the Mean, Top Quartile, and Best in Class
 performance levels for each field is multiplied by the in place hydrocarbons to produce an expected reserve volume as is shown below. The model has been tested by speaking with the relevant asset teams and comparing the calculated prize with the reserve figures held by the asset – in all cases the potential prize that the model calculates is perceived to be realistic.

The brownfield prize for top quartile performance of these 23 fields is 2.6 billion boe. This figure is consistent with the prize identified by the 2001 UKCS Brownfield Benchmarking Study which estimated that the mature fields on the UK Continental Shelf in total hold 3.7 billion boe within the probable and possible reserve categories and a further 1.3 billion boe within the potential reserve category.

Brownfield Portfolio – Inventory of Reserves carried by Operator

In addition to the modelling of the Brownfield prize we have also reviewed the current inventory of reserves that are held by the Operators. 
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The reserves carried by the Operators for these fields in the Probable, Possible and Potential categories totals 2.4 billion boe, indicating that the Operators have already recognised many of the opportunities that can deliver the prize. However, through time, there is a change in the balance of the reserves categories with an increasing proportion of reserves classified as potential – 1.8 billion boe (75%) lies in the possible and potential categories. 
  This may reflect a combination of effects : Operators are choosing to drill easier, newly created opportunities in preference to opportunities already in the portfolio, and opportunities in the portfolio are being moved into the higher risk categories as barriers to development are defined.

Examination of the inventory of Proven reserves for the period 2001-2003 is also revealing - there has been little growth in proven reserves despite continuous development activity and very few fields have added more than 10 million boe in this period. When this is combined with the absence of any significant drawdown of the brownfield reserves, it appears that development spend is focused upon lower risk opportunities that have been fast tracked through to conversion in order to access stranded oil which is already accounted for in the current proven reserves. 
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Overall, there is capacity in the inventory to deliver the prize but there are challenges around the quality of the portfolio - brownfield investment is selecting opportunities that deliver the already proven reserves, and not those from the brownfield portfolio that would add entirely new reserves. However, the prize that can deliver the PILOT goal lies within the brownfield portfolio, and activity needs to focus upon moving brownfield reserves into lower risk categories and then into the business plans for conversion. 

Brownfield Activity

The level of development activity appears to be healthy with an average of 50 opportunities a year passing through the conversion phase and as a consequence a total of 670 million boe is planned to be  converted during the period 2001-2003. 

The creation effort in this period added 435 million boe and maintained the opportunities hopper at a level of around 200 opportunities. 

The current rate of conversion of reserves within these 23 field  is 223 million boe per year but as stated before this investment is focussed on delivering the reserves within the proven and probable categories. 
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If this level of conversion activity was maintained until 2010 and focussed on Brownfield reserves within the possible and potential categories it would convert 1.8 billion boe of Brownfield Reserves into Proven Reserves. 

There are signals that maintaining this level of conversion is going to be difficult to achieve.  Typically the industry is converting opportunities that are sized  at 5 mmboe per opportunity.  Figure 5 shows that these fields are anticipating a decline in the size of the opportunities that are being created from 6 mmboe in 2001 to only 3 mmboe in 2003. The average opportunity size in the creation portfolio is now less than half the size of the average conversion opportunity – if this were to continue it will become more difficult to develop these reserves while meeting the operator’s commercial criteria. 

Brownfield Investment
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Spending on brownfield development is shown in Figure 6 – it reaches a peak in 2002 of more than $1 billion but declines to $770 million in the 2003 business plan. There is however a growing spend on creation through this period which should re-stock the portfolio and help drive down the risks in some existing opportunities. It is reasonable to observe that with creation costs at $0.18/Bbl, the effort to reduce risk and bring new opportunities forward is a relatively low cost option when conversion costs of $3.80 to $4.70/Bbl are taken into account.
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The aggregate level of investment required to access the brownfield prize can be gauged by using the total cost per barrel of brownfield reserves and this has been varying between $4/Bbl and $5/Bbl.
 Combining the size of the prize with a cost metric of $4/Bbl indicates that future expenditure must total at least $9 billion to deliver the whole of the 2.6 billion boe brownfield prize and, since it is clear that opportunities are getting smaller, this figure is likely to increase as the industry finds ways to access the more difficult and higher cost opportunities. 

There is also a need to front end load the investment programme because there is a real concern that some Brownfields might decline too far and limit the time available for new opportunities to deliver the necessary value. This situation arises because the true value of any developed opportunity is amplified by the additional reserves produced by the current wells as field life is prolonged, and the smaller opportunities will need this leverage to be commercially viable. Approximately 530 mmboe of brownfield reserves lie in fields that are more than 90% mature and can be considered at risk from early abandonment of the fields.

Finally it should be emphasised that this growth in spend has to be used to bring new reserves forward from the brownfield portfolio, and is in addition to the continued spend required to deliver what is already viewed as proven reserves.

Conclusions
· This study confirms that brownfield exploitation can significantly help to bridge the gap between the predicted ‘do nothing’ production decline and the PILOT goal to reduce the decline and sustain production at 3 million boepd in 2010.
· The statistical model shows that there is a prize of 2.6 billion boe available from the 23 mature fields studied of which 2.25 billion boe is over and above the specific options held in the Operators plans. This estimate is based upon these fields improving their recovery factor to a top quartile level of performance. 
If the 23 mature oil fields in this study were able to achieve top quartile recovery as identified by the modelling, they alone would have the capacity to deliver the PILOT goal of an additional 1 billion boe reserves by 2010.
· The Operators estimates for reserves already in the brownfield portfolio is 2.4 billion boe which more or less matches the prize estimated from the model – however, 1.8 billion boe (75%) of the reserves are assigned to the higher risk possible and potential categories.
The field operators already know where to look for the reserve additions, but they may not know how to overcome the constraints on the exploitation of the higher risk reserves.

· The current investment programme is converting around 225 million boe per year and can deliver 1.8 billion boe by 2010 if the investment and opportunity sizes were sustained at present levels. However, the average opportunity size that we are creating has declined from 6 million boe to 3 million boe and in these circumstances, unless there is a change in technology and commercial thresholds, the hopper of opportunities available for conversion is likely to run out. 
The operator’s investment timing and effort is capable of delivering the PILOT goal but it is getting harder to identify opportunities that meet current commercial criteria for development. 

· There is a need to accelerate the rate of investment so that opportunities can deliver their full value before field cut off. To deliver the prize identified will require a minimum investment of $9 billion and may require significantly more than that as opportunities become more difficult to exploit and their unit development costs rise.

Operators need to maintain or grow their levels of investment and focus this investment on moving brownfield reserves into the proven category in order to maximise the value of their maturing assets. It is recognised that this will only happen if technologies are made available that reduce the unit development cost for brownfield projects and the investment within UK Brownfields is commercially competitive against other opportunities. 
The message to the industry in general is that delivery of the Brownfield prize is not a given. However it is certain that if more decisive actions are not taken fairly rapidly, an increasing portion of the potential prize will be lost due to the approaching end to the life of some fields and consequently a closure on the window of opportunity as the infrastructure is decommissioned. 
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Figure 5 : Average Reserves per Creation & Conversion Opportunity











Figure 7 : Average Cost per Barrel for Development Costs











Figure 2 : Brownfield Reserves prize – Risk Breakdown











Figure 1 : Contribution by Brownfields to the PILOT production target 











Figure 3 : Brownfield reserves evolution from 1997 to 2003
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Figure 6 : Annual Brownfield Investment Rates
































Figure 4 : Number of Opportunities in the Creation and Conversion portfolios




























































































� By Creation we mean all activity to identify and evaluate an opportunity such as Geoscience and Engineering manpower and data acquisition from seismic or well surveillance sources. Conversion refers to efforts to access the reserves identified and includes new wells or new zone completions, and facilities upgrades. Opportunities remain in the Creation arena until they are included in the short to medium term business plan for investment. 


� These levels delimit the top 50%, the top 25% and the top 10% of the sample set. For example: the Best in Class level is defined by the best performance of 90% of the fields, i.e. 21 fields, and excludes the two fields that outperform even this level, hence the gaps in the chart.


� The data sources are split between 100% operator sourced reserves from 2001 on and reserves largely supplied from the Dti database prior to that. Because the Dti does not capture potential reserves there is a change in the reserves proportions from 2000 to 2001 but the trends from them remain valid. Some operators did supply us with brownfield reserves back to 1997 hence the small proportions of potential reserves in the chart


� The Brownfield cost/barrel is calculated by adding the cost/bbl metrics for the conversion and creation activities, e.g. if conversion is $3.70/bbl and creation is $0.30/bbl the brownfield cost is $4/bbl.
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