Taskforce Supplementary Papers - Innovation and Technology Work Group Report
The Innovation and Technology Group's Vision
Within three years, the UKCS will be acknowledged globally for its excellence in mature province value realisation through the accelerated use of new technology and innovative practice, to the benefit of all its stakeholders.
The Challenge
From 1990 to 1997, technological advances were responsible for additional reserves of 5.8 billion boe in the UKCS. The source of these gains was: Drilling 38.2%, Seismic 21.8%, Floating and Subsea 10.3% and other technologies 29.7%. This demonstrates not only the potential value of focused new technology, but also the innovative adaptability of the UK oil and gas industry. The challenges we face today - volatile oil prices and a maturing basin - will be a severe test of our creativity and our ability to adapt. The complexity and uncertainty of developing small fields and the difficulties of mature field production mean that technology, which has played a crucial role in the development of the UKCS, is now critical to the future viability of the province.
However we are entering this mature phase without the technologies we need if we are to avoid accelerated decline in UKCS reserves in the next five to ten years. The ITG estimates that new field reserves, equivalent up to 4.3 billion barrels of oil, could be developed in the next five years if the right technologies were available. In addition, we stand to improve the recovery of oil from existing producing fields by up to 1.3 billion barrels if we can develop and apply technologies appropriate to maturing fields.
The window of opportunity for these emerging technologies is limited for the UK. This is because of the critical interdependence between new and existing field developments. The economics of new developments depend to a great extent on the continuing existence of mature fields. Current UKCS production is declining at a rate of 50% every four years. Without the infrastructure of these mature fields, small satellite discoveries may remain uneconomic forever. Innovations that both extend the life of existing fields and make new developments possible are of great value in the near to medium term but will be of less value once infrastructure decommissioning is seriously underway. The reasons for this are described in detail below.
Mature Fields
Technological advances and innovations can enhance the economic reserves from mature fields. This can come about in several different ways. In the simplest case if operating costs are reduced further production from a mature field becomes viable and the timing of economic cut-off will be pushed further into the future. This in itself may produce significant enhanced recovery in mature fields given the empirical evidence in the North Sea that the production decline rate curve is generally hyperbolic rather than exponential.
Enhanced recovery in mature fields will frequently require additional investment. Typical projects are (a) infill drilling schemes and (b) satellite developments. The latter could be via long reach drilling from the host platform or via sub-sea tie-in developments.
It is noteworthy that incremental investments in mature fields can procure multiple benefits to the nation. Firstly, there is the value of the direct incremental production from the development. Secondly, in a typical North Sea situation the incremental investment will cause further production from the host field itself to become viable. This positive interaction is illustrated in the attached schematic chart. In the absence of the incremental project cessation of production on the host field occurs at COP1. After introduction of the incremental project cessation of production occurs at COP2 if there is no increase in operating costs for the combined operations, and at COP3 if combined operating costs increase to OPEX(2) It is seen that in both of these cases the presence of the incremental project enhances economic recovery from the host field beyond point COP1. If the decline rate takes the form of a hyperbolic curve this could be quite significant in terms of time and even production.
A third national benefit from the incremental project is the postponement of the timing of the decommissioning of the host field facilities beyond point COP1. The postponement of the costs involved benefits both investors and the Government. The investor's expenditures and the tax refunds relating to the costs are both delayed.
It is noteworthy that in mature fields there is a window of opportunity effect with respect to incremental investments. The economic viability of the incremental investment depends on being able to use facilities on the host field/platform. If the remaining economic life of the host facility is very short this can readily jeopardise the viability of the incremental project. In general the longer the remaining economic life of the host field the greater the contribution it can make to the viability of incremental projects. There is thus likely to be some urgency with regard to the application of new technologies to incremental projects.

The Prize

In order to determine a realistic ‘size of the prize’ i.e. a figure for UKCS undeveloped reserves which might become developable under the application of technology, several data sources were reviewed. Data from the 1999 Brown Book, from UKOOA and from Professor Alex Kemp’s data base of UKCS fields provided a range for undeveloped proven, probable and possible reserves of between 3.6 billion boe and 5.2 billion boe. The Development subgroup of the ITG decided to set a realistic target for technology leverage of new field reserves at 4.3 billion boe.

Further, the group examined the prize to be gained from increasing reserves from existing fields which are currently in production. Initial indications from the technology groups were that a number of technologies could increase recovery by up to 10%. Based on a figure of 13.5 billion boe of existing field reserves (subsequently the 1999 Brown Book has identified this figure at 15.4 billion boe), and a UKOOA estimate of 1.3 billion boe from brown field developments, the Field Development subgroup set a target for increasing these reserves by 1.3 billion boe.

The Field Development sub-group built a model which, based on a number of ideal fields representative of the future of the UKCS, was intended to identify the future value of technology in terms of new reserves additions. By applying the technologies identified elsewhere in the ITG to the representative fields and determining if the fields become economic, the value of the technologies became clear. As the fields in the model became unlocked by technology an estimate of the reserves unlocked by technology could be made.

Technologies identified as pertinent by the technology groups were valued in terms of their potential effects on OPEX, CAPEX, reserves increase and production acceleration. Also the likely time of availability of these technologies was identified.

The goal was to identify what proportion of undeveloped reserves are available to us with today’s technology, and what proportion of reserves will become available as technology progress is made. The diagram below illustrates the results of the work.

At the discount rates used, current technology could allow the development of 1.38 billion boe. However it must be remembered that at the time of the group’s work the oil price hurdle of $14 was considerably higher than the prevailing price – technology was seen as being able to bridge that oil price gap. As technology development progresses more reserves are unlocked. The results of the work indicated that the goal of 4.3 billion boe could be achieved so long as the right technologies were focussed upon and development and application proceeded apace.

In conclusion, the benefits that developing identified technology can offer the UK in securing the future of its oil and gas industry are:

· in the next five years an additional 5.6 billion boe of reserves could be made economic providing a total potential gross revenue in present value terms of £78 billion; 

· UKCS oil and gas production could be sustained at above 3 million boepd to beyond 2010 and; 

· recognition as a technological innovator with associated export potential to the rest of the world’s oil and gas industry.  

A detailed report of the work carried out by the Field Development subgroup in identifying the potential impact of technology on the UKCS reserves is included in the appendices to this report.
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The Approach

Over 60 representatives of the industry from operators, contractors, SMEs, universities and the Government contributed to the work of the Group. Work focused on identifying and prioritising technologies that could influence the short, medium and long-term future of the UK oil and gas industry, and quantifying the economic benefit of these. Additionally the Group examined how innovation and technology solutions are delivered to the industry and what barriers have prevented the development and application of relevant technologies in the UK to date.

In doing so the ITG created six subgroups to focus on individual areas within the scope described above. The diagram below outlines how these groups were organised and related to each other. Technology groups covering wells, subsurface, facilities and decommissioning identified and prioritised technologies in each of their areas. The Field Development group was responsible for identifying the size of the prize and modelling the impact of each technology on future UKCS field developments. The Business Process group were responsible for identifying barriers to development and application of technology and finding ways to overcome those barriers.
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The Technologies

It is clear from our work, and supported by the Smith Rea report for DGXVll, that it is predominately through applying technologies in combination with each other - in technology clusters – that significant impact can be made. For example high resolution seismic and dynamic reservoir modelling assist each other, and so allow better placement of wells to improve recovery.

The ITG has identified technologies that are available to us today but are not being widely used. Many beneficial technologies were identified, and their impact and likely time frame for development are shown in the diagram below.

The focus in the work on existing fields was on the three year time frame
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window of opportunity described in the ‘Mature Fields’ section.
Of these technologies, those which, if applied can have an immediate and dominant impact on improving recovery from our existing fields in line with the 1.3 billion boe identified are:
· coiled tubing/through tubing rotary drilling; 

· multi-lateral wells; 

· underbalanced drilling; 

· Smart Wells; 

· facility automation techniques. 

Similarly, dominant technology clusters that need further development today in order to bring on line, over the next five years, the new marginal field reserves worth 4.3 billion boe are shown in the diagram below:
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Of these technologies, a particular cluster has the potential to impact on over 1 billion boe of additional reserves. This technology cluster includes well, subsurface and facilities technologies which need to be pursued:

· Monodiameter wells 

· High resolution seismic and dynamic reservoir modelling 

· Long tieback technologies which address the issues of flow assurance and back pressure reduction 

In prioritising the technology options for take-up within the UK, the Decommissioning subgroup recognised that the biggest potential prize could be achieved in reducing significantly the offshore preparation costs. Decommissioning costs are in the order of £8.5bn - £10bn. This affects both industry and Government. New technology could provide potential savings of £2bn +20% .The main area to be considered is in alternatives to heavy lift vessels, with concepts such as the marine shuttle requiring further investigation. Additionally underwater cutting technologies and drill cutting measures require development, and all depend on a collaborative approach to development and application.

Detailed reports from each of the Technology groups are included as appendices to this report, and cover in more detail the evaluation of various technologies and the approaches taken in analysing them.

Meeting the Challenge

There is little time available to address the problems we face in developing the remaining reserves. To do so we need to accelerate the development and application of new technology. The Group believes that, as a high cost producing area, the UKCS must immediately follow a coherent strategy of technology leadership tied to the fundamentals of value realisation for the UKCS.

The UK oil and gas industry's high value opportunities span many disciplines and will be realised by no single technology. Therefore, a coherent leadership strategy acknowledges that collaboration within and across the supply and demand sides is key to unlocking much of the remaining value in the UKCS. We believe this strategy is in the best interests of all stakeholders, but will require some change in the channels that link technology demand to supply. 
With these key success factors in mind the ITG has developed a business plan for a new Industry Technology Facilitator to provide a key role in this strategy. It will produce the overview which will enable technology needs to be identified, supported and developed more efficiently and at lower cost through effective collaboration. Through a Technology Advisory Committee (TAC) it will connect the expertise of all stakeholders to those who manage the UKCS oil and gas assets, and to public and private funding for innovation. The guidance of the TAC will provide a constant and repeated relevance check against the fundamental needs of the UKCS. A summary of the business plan is outlined below.

Industry Technology Facilitator - Business Plan Summary >>
