Taskforce Supplementary Papers - Subsurface Subgroup Report
Recommendations
The recommendations of the Subsurface Group fall into two areas:
· Subsurface Technologies – which have the potential to significantly increase reserves or accelerate production 
· Reservoir Management Process Improvements – which will result in reduced uncertainty and risk, and increased reservoir understanding 

These two areas are highly interdependent. Successful application of subsurface technology requires a high level of reservoir understanding, and technology can be key to increasing the level of reservoir understanding and knowledge.
Recommended Subsurface Technologies
From a list of available and emerging subsurface technologies identified by the group, a short list of five technologies that are believed to have the greatest potential impact has been created. The five key subsurface technologies are:
· High Resolution Seismic 

· Multi-component Seismic 

· High Resolution Reservoir Modelling 

· Smart Wells 

· Chemical Water Shut Off 

It is proposed that the implementation / development of these five technologies should be championed by the OGITF Innovation & Technology Workgroup with a view to their earliest possible implementation.
Recommended Reservoir Management Process Changes
Best practice reservoir management processes are essential to ensure that maximum value can be extracted from the application of subsurface technology. At the present time there is a lack of clear objectives and measures in the reservoir management process. Without these objectives and measures there cannot be true accountability for reservoir performance. The subsurface group recommends the following actions to increase reservoir management performance:
· A reservoir management forum is set up with the remit of identifying potential areas of collaboration in reservoir management with as broad operator representation as possible. 

· An honest broker is appointed to support the group and to assist in disseminating the results. 

· Benchmarking is used to identify best practice in the areas identified for collaboration. Some potential areas identified by the subsurface group are: 

· Production forecasting (measure of reservoir understanding) 

· Production objectives & measures 

· Cycle times for processing data 

· Data standards 

· Standards for subsurface interpretation 

(Note: there is a number of benchmarking initiatives already in process and it may be possible to tie the above work into one of these initiatives).
· A central "national" data repository should be created to handle future field data which can be made available to current and future operators. 

· Consideration is given to farming out other repetitive "common" processes across the industry to an appointed third party. (Work is already being done in this area by a number of operators and initially the focus here should be on accessing and learning from the work in process). 

Background
From an early stage in its deliberations, the subsurface group identified two main areas of focus:
· Key subsurface technologies that will lead to increased recovery or acceleration of production. 

· Changes needed to the reservoir management process to ensure that the technologies will provide the benefit projected. 

Both of the above areas are highly interdependent. Without changes in the process used to manage and exploit the reservoir new technology will not yield the maximum potential benefit. Similarly, new technology can reduce the uncertainty and risk associated with the development of the reservoir.
To achieve the optimum result both areas must receive focus. The application of technology must be accompanied by changes in the reservoir management process to ensure that maximum benefit can be extracted from the technology
Key Subsurface Technologies
The subsurface group identified five technologies that can have a significant impact on increasing production from a given reservoir and / or accelerating production. These are listed below:
	


Availability of New Technologies
The following diagram identifies the availability of the five short-listed technologies:
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Impact of New Technologies

Using the "generic" UKCS fields data selected by the Development Subgroup, the impact of the short-listed technologies was estimated on ultimate recovery and the acceleration of production from these fields. It was determined that the impact of the selected subsurface technologies would vary significantly between the oil and gas applications, but otherwise would not change much from field to field in the generic field sample. The projections given are therefore categorised as "oil" and "gas".

Impact of Recovery

The impact of the five short-listed technologies on ultimate recovery and acceleration of production from the reservoir can be summarised as follows:
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The above projections are estimates only and represent the group’s views on the average gains likely to be made from the application of each technology. In any specific reservoir the impact of these technologies may be greater or less.

Some of the above technologies may be applied collectively, however this does not necessarily mean that the gains will be additive. Further analysis on a case-by case basis will be required to predict the impact of these technologies on ultimate recovery or acceleration of production in any given application.

Impact of Key Technologies on Mature Fields

The impact of the five short-listed technologies on mature fields is being assessed by the joint development / wells / subsurface group and therefore is not covered in this report. In applying these technologies to mature fields, additional drilling may be required to achieve the projected benefits.

Cost of Applying Key Technologies

The relative cost of applying the five short-listed technologies is illustrated in the following chart.
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Subsurface technologies may appear to be costly in monetary terms, however the cost of applying these technologies is relatively insignificant in the context of the total well cost. The group selected the technologies identified as being those with the highest potential based on the experience of the group members and the limited data available. It is possible that another group with differing experiences would come up with a different list of technologies.

Other Potential Technologies

Some other technologies with significant potential that did not make the short list are:

[image: image1.png]- Gas displacament
 nsvumentaon uhist driling

© Pemanert dounhale simic enars

- Geomecharies mezuremants andmo ain

- Magnetio detecton ofsubsurface swucture
76
- Nuslear magnet resonance messurements




Reservoir Management Process Improvement

The subsurface group identified the need for improved reservoir management processes if the potential of the identified technologies is to be fully exploited. Best practice reservoir management processes will provide:

· reduced uncertainty and risk 

· improved efficiency 

· clear performance objectives and measures 

· enhanced reservoir knowledge leading to optimised value generation. 

The critical factors involved in successful subsurface management are:

· Attitudes and Behaviours 

· Management and Organisation 

· Processes and Procedures 

The factors are not independent. The key to effective subsurface management is to combine them, to maximise production, minimise costs and increase reserves. This requires increased focus on subsurface delivery. It can be achieved by the development of standards for key aspects of the subsurface, and development of a system of performance measurement: to assess the degree of compliance with the standard. The primary purpose of the system is to provide an individual asset or company with a quantitative and qualitative assessment of the performance of their subsurface. The secondary objective is to allow benchmarking across the industry and identification of best practice.

Management of Reservoir Data

With the coming of the digital age, reservoir data is likely to increase exponentially. Action is required to ensure that the costs associated with the management and storage of reservoir data do not also increase proportionately and that the benefits of advances in data processing technology can be obtained at an acceptable cost.

Opportunities exist for collaboration and improved reservoir data management practices:
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Subsurface Group Membership

The following Subsurface Group members contributed to the development of this report:

Andy Carr, OG, DTI
Allan MacAskill, Talisman Energy
Bob Black, Shell Expro
James Martin, Schlumberger
Jack Orr, Robertson Research
Pat Neve, Reservoir Management Ltd
Allan James, RDS Resource
Chris Dennison, Bywater
Chris Brown, BP Amoco
Robert Ward, Amerada Hess
Bob Foulser, AEA Technology
Andrew Hurst, Aberdeen University
Mike Bowyer, PES International

