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BASIC PRINCIPLES
One of the main objectives of the Technology Platform WATERBORNE is to establish and maintain a common Strategic Research Agenda (SRA). This SRA is a “road-map” for all European stakeholders for planning coherent research activities and it is a direct emanation from the common medium and long term R&D vision developed by the platform: the Vision 2020. 
The SRA is subdivided in the main areas of the waterborne sector : Shipbuilding, Shipping, Offshore, Waterborne Infrastructures (incl. ports, terminals, waterways,  …) and Leisure Craft. In each area, six horizontal topics will be addressed : Systems and Equipment, Factors for Competitiveness, Integrated Value chain, Safety and Environment, Education and Training, Security (see annexed matrix).
2
MISSION STATEMENT
The objective of the WG V III “Offshore” is to provide a detailed R&D road map for the area of “Offshore” in order to meet the challenges and achieve the targets set in the Vision 2020. 

The final structure of each area  in WG3 : is set according to the main challenges (as it was done in the EUROGIA whitebook ).
Introduction
The Offshore sector is, economically speaking, the second most important sector in Europe. Based on radical innovations that started mostly 30 years ago in the North Sea and West Africa, a pre-eminent position has been achieved in: offshore engineering, sub-sea equipment and installation, floating structures for deep-waters, pipe laying, installation vessels, survey vessels, including seismic and the like. It must be noted that, in offshore engineering,  on a worldwide market of about 25 billions $ a year, the three companies top of the league are European.

Part 1

SETTING THE SCENE

Oil and Gas technologies

1- Background and rationale

Sustainable development is the challenge for a world with a growing population that expects better living conditions in an  environment under pressure. Economic growth, environmental protection and social responsibility have to be achieved at global level, and meet “the needs of the present without compromising the ability of future generations to meet their own needs”.
The world will depend on fossil fuels for the foreseeable future . Fossil energy is both a need for the economy and a problem for its sustainable development:

· Need: modern energy services, dominated by the use of fossil fuels, can vastly expand opportunities for people to improve their living standards.

· Problem: such energy generation results in air pollution and emissions of greenhouse gases that contribute to global warming and potential climate change. This issue has to be tackled without delay. It is foreseen ( IEA world Energy outlook) that energy demand will increase by 60% within the next 25 years and that fossil energies will still represent around 80% of the worldwide consumption for the same period.

The solutions are not just technological but technology offers the potential to transform how energy is produced, delivered and used.

· Proposed solutions:
Secure energy supplies depends mostly on getting the most from indigenous resources (e.g.: North Sea, Gulf of Mexico…) and in diversifying energy supplies.

With this in mind, solutions are quite likely to be found in the domain of: more efficient exploitation of mature fields for the indigenous resources and in the deep offshore and natural gas for the diversifying of the energy supplies.

· To reduce environmental and climatic impact in the next decades, an efficient management of exploration, production, transport and use of fossil fuels is vital. It is therefore imperative to develop and deploy advanced technologies in both the short and medium term.

· Deep Offshore ( Deep Offshore Technology conferences ( Marseilles 2003, New Orleans 2004)

34% of the world wide oil production was produced offshore in 2004. This should increase to 40% by 2015. This is mostly due to the increase of production in the deep offshore which share should move from 10% in 2004 to 25% in 2015 compensating then the decline from the  “traditional” offshore”. Within a decade oil production from the deep offshore should increase by 11,5% per year, moving from 2,5 Mb/day in 2004 to 8,25 Mb/day in 2015, producing then as much oil as Saudi Arabia in 2002.

During the same period gas production from the offshore should increase from 28 to 34%.

· Natural gas is the least polluting fossil energy source in respect to CO2 emissions. Therefore, in the coming decades, an increase in natural gas consumption is quite likely to be the most effective means of reducing CO2 emissions whilst renewable technologies are further developed, marketed and widely used. The long-term goal is for the Oil & Gas industry to successfully migrate towards the so-called “hydrogen economy”.

Gas international trade has increased steadily by 8,4% a year during the past decade. Though gas discoveries occurred in almost every continents, the new producing zones are quite often far away from their markets, increasing then international trade of gas. CEDIGAZ estimates ( 2004) that LNG transport  should move from 230 millions tons/ per year in 2010 to 350/380 in 2020. 

2- Market and Stakeholders
Our vision derives from the diagnosis that there are two different industries related to oil and gas with different but complementary responsibilities. Their co-operation ensures that the relevant problems are solved in the most efficient way. It goes far beyond the traditional customer/provider relation.

· The oil and gas companies, referred to as “the operators”, which have a full understanding of exploration issues, support the full burden of mining risks and manage the fields during their whole life.

· The supply, service and construction industries provide technologies required by exploration and exploitation operations and bring their field operations’ know-how. 

Oil and gas operators/producers increasingly outsource their R&D to the Oil and Gas service and supply industry. Today, the latter contributes to more than one third of the world’s total R&D budget (and this trend is increasing steadily) although their financial capabilities do not compare with those of the operators.  

The Service and Supply industries have now a more and more vital role in delivering solutions and offering new technological choices to the operators. These solutions must be developed with a view not only to meet technical and commercial objectives, but also to comply with environmental, safety and ethical requirements.

· World-wide perspective ( OECD Forum2005, Paris 2-3 May)
Where can the industry find additional 4 million barrels per year in order to satisfy a growing demand?

· Extend the remaining life of existing fields

· Deep and ultra deep offshore

· Non conventional hydrocarbons ( Canada and Venezuela)

· Liquefied Natural Gas


The market represented by the expenditures of operators for exploration, development and field operations ( upstream) is important and increasing. Up nearly 60% since 1999. It was $160 billion in 2003, expected to be 180 in 2005; stabilise at $ 200 billion up to 2030
. 

This market is very competitive, technologically demanding and innovative, particularly in the offshore domain where the European contribution is considerable- due to experience gained during the development of the North Sea. 

· European perspective:

The European O&G Service & Supply industry sector is worth 40bn € of yearly revenue, on the world market, and it directly employs over 200,000 people in Europe. 

It can be noted that on the offshore engineering world market ( 25 billion $/year) the 3 companies, top of the league are European. ( IFP survey 2004)

3- Technological Challenges

Due to their present economical availability and high flexibility for final use, fossil energy resources are widely used and represent 80% of today’s worldwide consumption. They are likely to stay at that level for the next 25 years despite the rapid growth -in absolute value- forecasted for renewable energies.

During these 25 years, it is critical to develop the resources as well as the technologies needed for a more efficient production of primary energy. Scientific and technological advances must be accomplished to:


· Identify and produce hydrocarbons from increasingly difficult geological conditions; smaller and more subtle traps.

· Extend operational limits : drilling reach, water depth, pipeline length and water depth, process complexity.

· Reduce the environmental impact of producing, transporting, delivering and using energy

· Capture and sequestration of industrial CO2: static, dynamic or chemical (Carbonation)

· For the longer term, the decarbonisation process of fossil energies and the following migration to hydrogen as a secondary energy vector will represent an ideal solution in terms of primary energy conversion yield and CO2 emission. A significant technology pull through would significantly enhance the efficiency of the development of renewable technologies when using hydrogen as the interim energy vector.

· Achieve those goals competitively on the world markets.  

4 ) Priority Domain
4.1)   Mature Field

A large proportion (at least 70%) of the worldwide oil and gas production comes from mature fields with declining production curves. The production of the UK sector of the North Sea has started to decline during the last two years.

With time, this proportion will continue to increase making the productivity of mature fields an absolutely critical issue. In order to meet the world’s growing needs for oil and gas, new technologies and optimisation processes will have to be developed and applied to extract more hydrocarbons from existing fields. 
It is estimated that each percentage point added to the worldwide average recovery factor will allow satisfying 1 to 2 additional years of world consumption.

The required technologies and processes will encompass all current oilfield activities and technical domains, such as (but not limited to):

 °  Drilling: Optimized well placement, in field   drilling, shorter well to well distances with horizontal drains, multi-lateral wells

°   Reservoir modeling:  High resolution models, fractured reservoirs modeling

°   High resolution seismics

°   Intelligent completion systems

°   Optimised sand control systems

°    Downhole water separation and re-injection

°    Reservoir monitoring & control in real-time

°   Smart fluids: Water control applications, new generation polymers for Enhanced Oil Recovery. 

The development of these new technologies will require a significant financial commitment from the entire oilfield industry.
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4.2 ) Deep and Ultra-deep Offshore

The industry of offshore oil and gas exploration and production today is a completely different world from that of the late 60’s and early 70’s, when exploring most of the world continental platforms started.

Today’s remarkable deepwater developments are being driven by the considerable geological opportunities that exist now in water depth down to 2500 m and beyond. 

A few years ago, the offshore hydrocarbon exploration and production industry came up with significant innovations in both economic and technological terms: oil companies changed their approach to the development of new oil and gas fields with the aim of reducing the time from discovery to production. The deployment of ship-shaped platforms (FPS) and sub-sea technology supported this improvement aiming to market the oil within three or four years from discovery.

Consequently the offshore construction and the shipbuilding sectors are now far closer than they ever were. This is a major industrial trend.
Research priorities
The main challenges brought in by a 1500m water layer can be seen as : 

· No radio transmission through water, no Global Positioning System on the sea floor; a new  sub-decametric geodesy has to be invented.
· Data links: down-hole to surface, sub sea and surface to surface are all wire dependent
· Risk evaluation methodology.

The “marinisation”, on floating structures, of production processes is essential with, as an objective, the transfer of a maximum of presently sea-level processes to sea floor and/or down hole operations.


In addition, exploration, assessment and production of offshore energy resources  necessitate the development of fit for purpose and custom-built vessels, intelligent ROV's and other operational aids for the oil and services industries to be as efficient, safe and reliable as possible.

The move to deeper and deeper waters is leading the offshore engineering companies to “rethink” the deep water production methodologies. This will necessitate a new generation of service vessels yet to be designed.

4.3 )  Natural Gas 
Optimisation and promotion of the gas chain as natural gas combustion emits less than half of CO2 compared to brown coal combustion.

The overall goal is to contribute to improve the cost effectiveness of European gas technology in the Global market within a safe and environmental friendly environment.

In the coming decades, extending natural gas consumption is likely to become the most important means of reducing CO2 and other Green House Gases (GHG) emissions while renewable technologies are marketed and widely used. By-products of all processes must now be commercialised or segregated and safely disposed of in the reservoir or elsewhere. In this context, Europe must permanently update its knowledge and must constantly investigate towards innovative techniques related to gas transport and utilisation while securing the supply and the diversification of this natural energy source recognised as the main key for our future.

All issues (technical, economical, environmental) are nowdays closely interconnected and cannot anymore be investigated independently from one another. They have to be optimised along the whole chain: "from well to wire and from well to wheel".

It must be emphasized that the objective of moving progressively from natural gas to hydrogen will concentrate a lot of effort on new processes and  reshape the refining industry. 

5 ) INNOVATION

Quite often, innovation is rightly described as the meeting of technological development and a market. 

The market exists, is highly competitive, world wide and important.

Technological development has to cater with difficult environment ( deep waters, high temperature reservoirs……) that commands new methodology and industrial processes.


For the Oil & Gas Supply Industries to stay competitive on the worldwide scene (with products and services being net contributors to Europe’s trade balance), more efforts are needed for a more effective integration and structuring of R&D at European level 


European approach could bring important added value when:

· Co-operation is organised in the pre-competitive domain horizontally between enterprises; research institutes and academia/universities.

· Trans-sectorial co-operation with other high-tech dependent industries (aeronautics, information technology, maritime industries) is strongly encouraged. 

Political and financial support from public authorities in Europe,  should result in the following benefits both for citizens and European industry:

· Increased competitiveness of the European industry, which should remain a leading technology player in such a strategic sector

· Opening of new markets and considerable reinforcement of the existing ones, which will boost employment and social wealth

· Development of innovative technologies adapted to a responsible management of natural resources

· Substantial reduction of CO2 emissions in compliance with the Kyoto Protocol


· Essential contribution to the European Research Area in this sector

Part 2

THE TECHNOLOGICAL PROGRAM FRAMEWORK
Out of the 4 priorities delineated by the OECD, to consolidate energy security of supply two are directly connected to offshore and have a strong link with transport.

· Extend the remaining life of existing fields

· Deep and ultra deep offshore

· Non conventional hydrocarbons ( Canada and Venezuela)

· Liquefied Natural Gas

In developing a technological vision to achieve these objectives, two avenues must be pursued, mostly in the  priority domains of deep and ultra deep offshore and the gas chain:

· Demonstration and deployment of technologies whose feasibility is already proven.

· Development of innovative high-technology solutions

1.The value chain


The value chain of our industries is focused on critical technologies and enabling  technologies as shown below
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2)Technologies Areas Matrix
The development of critical technologies are essential for our industries. However it is vital that the enabling technologies progress at a similar pace in a coherent manner as shown in the matrix below. 
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3) Benefits for an European cooperation
Benefits expected from working within the European Research Area umbrella ( Framework Programmes, EUREKA, cooperation between national programs ) are two folds:

The mere creation of multi-national teams adds value through the sharing of technical, commercial and market information.

The creation of specialists teams from several European countries bring the best possible expertise in the project and improve the quality at large of the research.

The scope of work for those technologies could  be developed in detail, but in WATERBORNE not all these themes are being considered but only those selected in the Vision document, namely: 

Area 1)
Develop new methodologies (step innovation) to deep-water production ( platforms, risers, sea-floor processing…).
Area 2)
Develop and qualify sub-sea and robotics technologies to 3000 m routine work .
Area 3)
Develop new methodologies (step innovation) to deep-water production ( platforms, risers, sea-floor processing…).
Area 4)
Develop new types of deep-sea service vessels.

Area 5)
Adapt oil and gas technologies and develop new ones to offshore renewable energy production.

Area 6)


· Develop new technologies for offshore infrastructures ( gas liquefaction, LNG vaporisation) )

· Step innovation R&D in design and construction of LNG carrier

Area 7)
Valorise existing and future technological synergies between offshore and ship building
Area 1

Develop new methodologies (step innovation) to deep-water production ( platforms, risers, sea-floor processing…).

The overall goal is to maintain and increase European leadership in the field of floating structures technology in the global market.

The objective is to improve the cost effectiveness of floating structures technology for the Offshore Industry, particularly in deep waters and harsh environments, while maintaining and increasing respect for safety and the environment. This will be achieved by initiating and effectively managing a programme of work aimed at establishing a common knowledge base and co-ordination of RTD activities.

The objectives are being met by 

· describing state-of-the-art for Floating Structures Technology 

· establishing a common framework for improved European competitiveness in this domain

· identifying knowledge gaps and proposing further research to be carried out

· describing requirements and implementation strategies for improved knowledge

· making available and disseminating present knowledge 

The following theme are being analysed:

1. Improved tools for hydrodynamic and structural analyses.

2. Station Keeping Systems : mooring and dynamic positioning 

3. Riser technology 

4. Marine operations including platform removal 

5. Efficient topside facilities and processing

6. Ultra deep water floaters

7. Cost efficient floating production systems

1)
Tools for hydrodynamic and structural analysis
The objectives of this thematic area are to review the state-of-the-art, identify technology gaps and devise a coordinated strategy for future RTD activities for hydrodynamic and structural analysis tools in the offshore  industry.  This thematic area focuses on the following aspects:

· Hydrodynamic analysis tools;

· Structural analysis tools;

· Model & full-scale testing.

 Hydrodynamic Analysis Tools

Hydrodynamic analysis tools for large-volume vessels (FPSOs, semi-submersibles, TLPs, Spars) and slender marine structures (pipelines, risers, mooring lines, umbilicals).  

In particular current capabilities in respect of vortex induced vibration (VIV), wake effects, wave slamming/green water, hydrodynamics-in-hull, sloshing in tanks etc will be assessed.  Issues such as coupled hydrodynamic/structural analysis and hydrodynamic/model test tools must be addressed, in addition to ice loads.

 Structural Analysis Tools

Review of the state-of-the art of structural quasi-static-, dynamic-, ultimate- and fatigue-analysis methods for large-volume floating production systems and slender marine structures (pipeline systems, mooring lines, etc.), as required for safety, reliability and serviceability assessments. Uncertainties of modeling, calculation methods and strength models for the design will be addressed. Review of methods for rational life-cycle design of floating production systems. Special attention will be paid to the review of the basic design principles and criteria, as well as on the structural safety assessment for offshore pipeline systems (rigid and flexible risers, etc.).

Identification of important variables and parameters in the limit state functions and their use in the reliability based strength evaluation of offshore platforms. 

Model & Full-scale Testing

Review the state-of-the-art of testing methodologies at full-scale and on scaled models for vessels and slender 

Structures.  In particular review model tank limitations with respect to modelling of deep and ultra deepwater offshore platforms.  Issues such as (i) scaling effects for hydrodynamics, viscous flow, and hydroelasticity, (ii) correlation between model and full-scale testing and (iii) guidelines for specifying model or full scale testing programs will be reviewed.

Screen all available sources for full scale data in order to set-up a benchmark database and outline procedures and recommendations for future full scale measurements

New materials
Strong innovation can comefrom the use of advanced materials for both structural and functional applications (mechanical, thermal, electrical, corrosion resistance)

Technical challenges

· High strength metallic alloys ( above 1000 Mpa) for structural applications.

· Material with high corrosion resistance in petroleul media and processes.

· Advanced composite materials with excepetional mechanical properties or improved fire resistance.

· Techniques for assembly on site(weleding, adhesive bonding) and new materials.

· NDT techniques for on-site inspection.

· New coating systemsfor corrosion, wear and abrasive resistance.

· Smart materials with functionala properties ( monitoring, actuators…)

· Nanacomposites or organic/inorganic hybrid structures for new products or processes. Installation or processes monitoring.

· Nanomaterials for new applications: filtration, sealaing products.
2)
Station keeping systems: mooring and dynamic positioning

The objective of this thematic area will focus on the following aspects:

· Mooring and Dynamic Positioning systems architecture

· Rules and regulations for design

· Efficient tools for mooring system design and global response

· New material and long term durability of synthetic fibre mooring lines

Workshops and seminars will be convened to facilitate dissemination and exchange of results.

Mooring and Dynamic Positioning architecture.

Review the state-of-the-art of mooring and Dynamic Positioning system architecture. This will include soft yoke systems for shallow water. Further, mooring and Dynamic Positioning systems including windlasses/winches, chain stopperes, anchor lines, anchors and thrusters with control and power system. This task will emphasis on which technology would improve life time costs, safety and reliability.

Efficient tools for mooring system design and global response. 
Analysis and design methods for mooring and station keeping systems. 

Special attention to the interaction between floater and mooring system will be considered. Uncertainties of modelling, calculation methods and strength models for the design will be addressed.

The design methods for Dynamic Positioning systems will also be addressed.

Rules and regulations for design 

Review of available rules and regulations for mooring and Dynamic Positioning designs with application in shallow and deep water. What is the inherent reliability index and where are the areas to improve life time costs and reliability.

New materials and long term durability of synthetic fibre ropes. 

Review of the durability of synthetic fibre ropes, the use of synthetic fibre ropes in mooring systems and the design practice. Further, review available documentation of material properties and testing results. Further, establish a data base for fibre ropes properties. Establish recommendations  for durability qualification and design.

3)
Riser technologies

This thematic will identify knowledge and technology gaps and devise a co-ordinated strategy for future RTD activities related to risers (for drilling, work-over, production, import/export) and floating pipelines for the offshore industry.  This thematic area will focus on the following aspects:

· Riser architecture 

· Riser behaviour (including control)

· New materials

· Model & Full-scale Testing, Riser instrumentation

Riser architecture/riser concepts

This task will review the state-of-the-art with respect to riser architectures/riser concepts, with a view to identifying areas where technological breakthroughs or improvements could reduce costs and risks, and extend riser life. Example of areas that will be covered: flexible risers, rigid risers including catenary hybrid, drilling, etc., flow assurance including heating and insulation, export systems for ultra deep water and floating pipelines.

Riser behaviour
This task will firstly review areas of riser behaviour that are not clearly understood at present. Where current research programmes already exist to address such problem areas, the potential limitations of the programmes will be reviewed. Particular attention will be given to VIV, riser clashing, operation of low tensioned risers, axial dynamics of hung off risers, soil riser interaction for catenary risers, transport and installation of long risers.

The task will also include evaluation of methods for the control and non-destructive testing of risers – in particular flexible risers.

New materialsb
This task will review new materials that could be used in future riser designs. These will include structural materials such as fibre-reinforced composites, high strength aluminium and titanium. They will also include materials for increased buoyancy and thermal insulation. 

Areas will be identified where further knowledge about the materials are required. These may include the effects of ageing, fatigue, galvanic action, behaviour under shocks and impacts, possible NDT procedures.

Coupled with other tasks attempts will be made to understand the potential offered by new materials to develop new riser architectures with improved characteristics and behaviour.
4)
Marine operations including platform removal
The European offshore contractors have achieved a world wide leadership in the domain of marine operations and need to reinforce it in the evolving context of the offshore industry. Three main areas are critical:

· Installation operations in ultra deep water, with relatively mild environments but very high loads, or in the harsh environment of the Atlantic margin and the Norwegian Sea,

· Decommissioning of offshore fields in mature offshore areas, especially in the North Sea,

· Inspection, maintenance and repair in deep and ultra deep water. Almost everything has to be developed or, at least, reconsidered. European contractors have a key role to play in this area.

These are the three areas, covering the full life of a floating production system, on which we should concentrate, with a permanent focus on technical excellence and on safety, for the people the environment and the assets. It will allow the main European contractors to exchange experience, coordinate their efforts and focus on the major future research issues.

Complex installation operations in ultra-deep water and harsh environment 
· Floaters tow-out and hook-up,

· Risers (steel, flexible and towers) and flow lines (including bundles and pipe-in-pipe),

· Anchor systems, integrated 

Removal and decommissioning 

· Well decommissioning,

· Risers and pipeline removal,

· Platform or floater removal and disposal.

Inspection, Maintenance and Repair (IMR) in ultra-deep water 

Common bases

· Diverless technology

· Safety and risk assessment methodology

5)
Efficient topside facilities and processing

This thematic is to devise a coordinated strategy for future RTD activities related to efficient topside facilities, through state of the art descriptions.

This thematic  will focus on the following aspects:

· Efficient topside systems

· Standardisation for cost reductions

· Optimise power consumption
· Efficient maintenance/operation

· Project execution methodology

Efficient topside systems 

The task includes efficient processing systems, drilling and utility systems, including topside layout and safety. Impact from rules and regulations will also be evaluated.

Standardisation for cost reductions 

The task includes standardisation of equipment, components, interface, etc. with the aim for cost reductions.

Efficient maintenance/operation 

Methodologies for efficient and operations of existing platforms will be covered and general

6)
Ultra deep waters floaters

Many offshore areas show a high potential for ultra deep fields (say above 2000 m water depth) such as in West Africa, Brazil, Gulf of Mexico, South East Asia, North Atlantic and Artic areas, but existing deep water systems reach technical limitations in ultra deep waters. For instance, new technologies have to be developed for part or all of the following functions: drilling, well completion, subsea equipment and intervention, risers, station keeping, off-loading, etc. These will bring additional constraints for the floater itself.

Technical Evaluation, and limitation for ultra deep-water
Work will include a general comparison of the existing total concepts with an evaluation of their technical limitations for ultra deep waters. 

The following types of floating units will be considered:

Conventional FPSOs, TLPs, Semi-Submersibles, Deep Draft Floaters , as well as new and innovative floaters concepts such as FPSOs with surface trees and drilling facilities or multi- cylinders Spars

The selection of the total concepts will depend first, on typical reservoir data i.e. oil characteristics, well location, clustered or dispersed, the well intervention requirements, second, on the presence of existing infrastructure governing need for offshore storage, third, on water depth and environment severity.

The evaluation of the total concept performance will be based on :

· Thermal insulation limitations,

· Material or component limitations for mooring lines, riser joints design, riser tensioning systems or riser end fittings.

· Limitations linked to ROV technologies and support vessel capability.

· The limitations to perform well intervention.

Technology constraints and qualificaiton needs will be addressed for the different types of floaters for ultra deep waters.

Qualification and Risk Assessment Methodology
Utilisation of  floating sysems for ultra deep waters requires considerable extension of the present state of the art knowledge, in addition to development of new technology. To be able to handle these challenges in a consistant way, a methodology for qualification and risk assessment should be addressed.

With respect to qualification methodology the aim is to identify work to be performed to bring a total concept to the maturity level required before entering a tender process. Work will address the need for codes and standards modification, software developments model, tank testing to assess specific dynamic response to wave and current, tests of materials, components or control systems, the development and tests of specific tools (ROV) for installation and IMR operations.

With respect to risk assessment methodology the objective is to identify consistent methodology compare risk levels for the different total concepts. This will include risk to personnel, risk to environment and risk to assets.

Risk to personnel and assets depends on structural integrity, equipment maintenance and inspection procedures, protective measures against fire and explosions, control of drilling and material handling operations, risk of incident escalation and the provision of adequate means of escape and evacuation. The use of appropriate management procedures and trained personnel obviously affects the overall risk levels, but such measures will be assumed to be in place for the purpose of the concept assessments..

Risks to the environment will focus on the cleanliness of discharged water and drilling fluids and cuttings, the reduction of the emission of polluting gases and on the potential for accidental pollution due to human or equipment failure.

Comparative risk assessment methodology will include the identification of major hazard scenarios, the integration of prevention measures in the design, the definition of protection measures and equipment. 

7)
Cost efficient floating production systems

The objective here is to define common views and orientation for the future. Evaluate technical and commercial trends. Outline future industrial strategies based on requested technological developments and commercial opportunities in the global market. 

It is also the objective of this thematic area to focus on improved competitiveness and more cost efficient total production systems.

Competitive European fabrication 

The task includes benchmarking of European construction versus US and Far East, to identify major cost differences and how to improve European fabrication competitiveness for hull, topside and total systems.

System integration
The question is integration of  hull and topside in addition to system integration with mooring, risers, marine operations, etc. – with respect to more cost efficient total systems.

Project execution methodology 
Work will include both design and fabrication and the focus within this task is fast-track projects and project execution to delivery on site on time and within budget.

Future technological and commercial trends 

Define common views on future strategic orientation based on economics of structural and technological change.

Evaluate opportunities for enhanced competitiveness within the global economy.

.

Area 2)
Develop and qualify sub-sea and robotics technologies to 3000 m routine work .
In this domain, the technological challenges and the relevant technological areas are: subsea and down hole production and processing, sea-floor and down-hole intervention and namely

· Flow assurance

- complex fluids
- design tools
- real time monitoring and control
- risk analysis tools

· Subsea infrastructure

- deep and ultra-deep water frontiers
- safe  and efficient utilisation of existing infrastructures
- decommissioning and removal of infrastructures
-  rules and regulations


· Subsea intervention / Installation and retrieval systems (ROV, AUV, Tools)

- standardisation of interfaces for all intervention deployed by both AUV and ROV.
- improved visualisation systems, both acoustic and visu
- improving control systems, both ROV  and automatic systems on AUV
- advanced navigation sytems, DGPS coupled with underwater acoustics and other innovatve systems.

·  Pumping and Process

- pressure boasting devices
- produced fluid separation devices
- control and instrumentation
- rules and regulations
- standardisation
- power distribution
- processing system solutions

· Risk evaluation

- risk management methodology
- new technology risks
- operational risks
- project risks
- HSE risks
Area 3)
Develop new methodologies (step innovation) to deep-water production ( platforms, risers, sea-floor processing…).
We are here in the domain of the new concepts

Area 4)
Develop new types of deep-sea service vessels.
· Define, specify and develop concept of future service vessels to be deployed and install future sub-sea, deep and ultra-deep equipment which will be:
- heavier
- bigger
- to be handled with care.


· Vessel to improve operating conditions, better sea behaviour, improve operational conditions, safety….
Area 6)


· Develop new technologies for offshore infrastructures ( gas liquefaction, LNG vaporisation) )

Gas terminal Import/Export
- gravity concept
- floating concept
- new containement system
- process facility
- new offloading systems and pipe transport

 Conventional storage
- data acquisition
- monitoring development
- new containment system
- new materials



· Step innovation R&D in design and construction of LNG carrier

· LNG carrier
- LPG carrier
- GNG carriers
- CO2 carriers

- propulsion concepts
- containement systems

· Area 7)
Valorise existing and future technological synergies between offshore and ship building
Example such as the floating dock  at Monaco

- floatel, Jacksteel…..
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� Deep: Water depth greater than 200m is the definition generally accepted by the profession.


Ultra-Deep: Water depth greater than 1500m.
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Technologies Areas Matrix  (Qualitatif weight for budget)
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