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WHAT IS THERMIE? 
JOULE-THERMIE was launched in 1995 as the European Union's first 'integrated' 
programme, bringing together the resources of the Directorates-General XII 
(Science, Research and Development) and XVII (Energy). The aim is to encourage 
the wider utilisation of non-nuclear energy technologies from research and 
development, through demonstration, towards the goal of the penetration of these 
systems into the marketplace. 

Energy is fundamental to the existence of society, as without it industry, commerce 
and civil society cannot function. Fortunately, the earth is endowed with 
considerable energy-giving resources, mainly in the form of fossil fuels, such as oil, 
gas and coal. These are, however, unevenly distributed globally and are finite, so 
their use raises questions regarding security of supply and environmental 
sustainability. The JOULE-THERMIE programme supports research and 
technological development aimed at addressing these issues through the research, 
development and demonstration of technologies which enable us to reduce our 
energy demand, and to use what we need more cleanly and efficiently. 

The THERMIE component of the programme focuses on the targeted 
demonstration of clean, efficient, cost-effective, and environmentally-friendly 
energy technologies. It participates in actions to prove the technological and 
economic viability of these technologies and promotes their wider replication and 
market penetration both within the EU and beyond, particularly in Central and 
Eastern Europe and the developing world. It promotes the application of a new 
energy infrastructure which fully utilises renewable energy sources, seeks to 
improve the efficiency of energy use and makes better use of fossil fuels. It also 
promotes improvements in the exploration, distribution and transport of 
hydrocarbons. 

THERMIE aims to encourage the development and use of innovative energy 
technologies to meet EU aims and objectives across a wide spectrum of policy 
areas - energy, environment, economic, innovation, regional and social. 

THERMIE promotes non-nuclear energy technologies through two types of actions: 
Demonstration projects help to prove the technical viability and economic 
advantages of new technologies by applying them on a sufficiently large scale for 
the first time; Associated measures help to prepare and implement the results of 
the programme by enhancing its impact on the market and its performance. These 
actions include activities related to strategy, dissemination and to encouraging and 
facilitating the participation of SMEs. 

The final call for proposals under THERMIE was made at the end of 1997. The 
programme ends in 1998 (the budget between 1995 and 1998 is 1030 MECU), after 
which a new programme will be developed as part of the Fifth Framework 
Programme. 



Meeting the needs of the market 

A key element of THERMIE today is that its activities must consider and respond to 
the real needs of market actors and the final consumer. It is not enough that 
technologies are developed and successfully demonstrated. A primary objective of 
the programme is to ensure that technological improvements are truly relevant to 
the needs of industrial, commercial and domestic society. This will help to ensure 
the availability of reliable, environmentally-acceptable and durable energy services 
(such as heating, lighting, transport or industrial processes) at affordable cost. 

A sectoral approach 

THERMIE is divided into three main sectors: 

• Renewable Energy Sources 
• Rational Use of Energy in Buildings, Industry and Transport 
• Fossil Fuels (solid fuels and hydrocarbons). 

This sectoral report provides a comprehensive overview of the activities carried out 
under THERMIE during 1995-1997 to promote the development and deployment of 
hydrocarbons sources. 
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RATIONALE FOR THE SECTOR -
HYDROCARBONS 
The hydrocarbons sector under THERMIE provides support for demonstration 
projects in the major activities of the upstream oil and gas industry. Its aim is to 
provide innovative technological solutions to meet increased demand for oil and 
gas, while at the same time coping with the growing environmental concerns about 
the safe, clean, efficient and affordable exploitation of hydrocarbon resources. 

During the twentieth century much of the world's economic development has been 
dependent on oil, and its derivatives and gas. Resource forecasts predict that these 
fuels will continue to supply the largest share of world energy requirements to 2020 
and beyond. Despite efforts to diversify the energy supply base in the EU through 
the promotion of renewable energy sources, hydrocarbons will remain the primary 
energy source. Proportionally, demand for gas as a cleaner fuel will rise, but, in a 
time period where it is anticipated that world energy demand will almost double, 
hydrocarbons will maintain their dominance arid will continue to play a crucial role in 
the world and European economy. This is illustrated in Figure 1 below. 

Figure 1. Hydrocarbons Share in World Energy total primary production (in °/o) 
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Source: "European Energy to 2020". A scenario approach. 



In 1996 oil and gas accounted for just over 40% and just over 20% respectively of 
the EU's primary energy supply. Forecasts predict that by 2020 they will together 
supply almost 70% of all EU energy dependence. Unless appropriate steps are 
taken now, the EU's reliance on imported hydrocarbons will increase from the 
current 70% of total consumption, to nearly 90% by 2020. This will have a 
significant adverse effect on Europe's balance of payments and security of supply. 
This dependency could be limited to around 50% if Research and Technological 
Developement (RTD) and demonstration is focused on improving the European 
supply situation by, for example, increasing the efficiency of recovery of North Sea 
oil reservoirs. 

The 5,000 companies which make up the European hydrocarbons industry consist 
mainly of two types of organisation; the large private multinational oil and gas 
exploration and production (E&P) companies, and the service and supply industry 
which supplies equipment and services to the E&P companies. A large number of 
these service and supply companies are small and medium sized enterpises 
(SMEs). The large multinationals are increasingly concentrating on core business 
and are contracting out services to smaller, specialist companies. Responsibility 
for RTD and demonstration in the field has therefore also been passed down to 
these SMEs. The exploration and production sector is technologically highly 
complex and capital intensive. Any investments made are generally high risk, but 
offer the prospect of high rewards. Investment in RTD and demonstration therefore 
involves huge financial commitment and commercial risk, particularly for these 
small companies. The hydrocarbon industry is a truly global market as the oil 
companies will buy services and equipment from any part of the world. European 
companies are currently well placed in this market, but are facing sustained 
competition, in particular from the USA. If they are to develop innovative services 
and equipment and remain competitive in the global market, financial support is 
required which will assist in the mitigation of commercial risk associated with RTD 
and demonstration. 



European equipment supply and service companies currently hold a strong position 
in the global hydrocarbon service and supply market. Europe's current share, of 
around 30% in this 115 billion ECU market, makes a significant contribution to 
European employment and the economy. Furthermore, market opportunities are on 
the increase as the major oil companies seek to reduce costs and maximise 
revenues from their hydrocarbon fields by contracting out of E&P activities to 
companies world-wide. 

To maintain and strengthen its market position in the face of severe international 
competition, it is vital that Europe continues to provide financial assistance to the 
hydrocarbons sector. This is particularly important with regard to SMEs as this 
funding can provide the small amount of additional finance required alongside that 
from internal funds and other sponsors, that makes the company able to accept 
the degree of commercial risk which is associated with such activities. The 
development of a strong European market will provide a sound commercial base 
which will allow EU companies to successfully export equipment and services to 
both the traditional markets of North America, the Middle East and North Africa as 
well as those emerging in South East Asia and the Former Soviet Union. 

European funded RTD and demonstration in oil and gas technologies has made a 
valuable contribution to reduce indigenous oil and gas production costs per unit 
volume in recent years. This is essential if European production is to compete with 
the cheap exploitation costs for hydrocarbons from the Middle East. Technological 
advances have allowed Europe to increase production from more marginal and 
difficult indigenous reserves and establish a globally competitive service and 
supply industry. 



Minimising the potential environmental impact of oil and gas operations is 
becoming an increasingly important issue for this sector. Efforts are being made to 
minimise environmental impact and raise the environmental profile of the industry. 
European funding has contributed to the development and demonstration of 
successful novel technologies for decontamination equipment, the 
decommissioning of off-shore installations and the removal of harmful pollutants 
from emitted gases. 

Without the significant technological advancement that has taken place in recent 
years the harsh, off-shore environment of the North Sea could not have progressed 
to current exploitation levels. Europe is now entering a new era in the exploitation 
of the indigenous European hydrocarbon resource. New technologies are required 
to exploit deeper reservoirs and marginal fields in areas of complex geology as this 
is where the majority of the remaining oil reserves lie. The private sector recognises 
the imperative of technology innovation and demonstration if it is to remain 
competitive in the global market and has committed considerable funds to this. 
The assistance provided by THERMIE during technology demonstration where 
costs and risks are high, has undoubtedly assisted.in this process and has helped 
the industry to innovate and respond rapidly to market changes. 



OVERVIEW OP THERMIE ACTIVITIES 
DURING 1995-1997 
Innovation for hydrocarbon technologies has enjoyed a long history of support from 
the European Commission under a variety of programmes. Since 1975 financial 
assistance has been provided for research, development, demonstration and 
dissemination projects in the hydrocarbons sector. 

In 1990, after a review of the successes of previous programmes, the European 
Commission established THERMIE which ran for 4 years and gave 122 MECU of 
support to 167 hydrocarbon projects. In 1995 the THERMIE programme was 
included into the Fourth Framework Programme and coupled with the JOULE 
programme which covers research and development projects. THERMIE is 
dedicated to projects which demonstrate new technologies and associated 
measures designed to accelerate the uptake of these innovative energy 
technologies in the marketplace. 

The number of hydrocarbons projects supported to date and the level of support 
received can be seen in the Figures below. 

Figure 2. Number of Demonstration Projects supported by THERMIE per year 
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Considerable progress has made between 1995-1997 towards the demonstration 
and subsequent market penetration of hydrocarbon technologies which have made 
an effective contribution to a more efficient, cost-effective and environmentally-
friendly exploitation of oil and gas. 

During this time the hydrocarbons activities supported under THERMIE have 
focused upon the demonstration and market penetration of technologies which 
result in efficiency improvements in the exploration, production and transport of oil 
and natural gas. THERMIE's main intentions, with respect to demonstration 
projects, has been to encourage innovation in exploration and recovery 
technologies which lower production costs, particularly in marginal fields. In doing 
so it also aims to maintain Europe's strong position in the development of 
innovative oil and gas technologies. Through it's associated measures THERMIE, 
in addition aims to promote the rapid uptake of European oil and gas technologies, 
by providing assistance to activities which help to market these technologies and 
encourage their widescale adoption world-wide. These activities have contributed 
to the development of a European hydrocarbons industry, strong in both the 
domestic and export market, which sustains stable economic growth and respects 
the environment. 

Figure 5. THERMIE support for Demonstration Projects per year 
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THERMIE projects in the hydrocarbons sector represent a broad spread of 
activities, all of which are aiming towards the achievement of the same broad 
global goal; the safe, clean, efficient and affordable exploration, production and 
transport of oil and natural gas. 

Considering that Europe will continue to rely heavily upon hydrocarbon fuels for 
energy supply in the foreseeable future, the main challenge for the sector is to 
secure an affordable internal energy supply so that reliance on imported fuels may 
be minimised. This can only be achieved through continuous technological 
development which will reduce costs and increase efficiency in exploration, 
production and transport and optimise returns from domestic reservoirs. Before 
they can be adopted widescale such innovative technologies must be effectively 
demonstrated to prove their applicability and cost-effectiveness. The results of 
these projects must then be spread as widely as possible. Products must be 
launched onto the global market through promotional activities, such as 
awareness-raising campaigns which promote market opportunities to industry and 
encourage European technology suppliers to approach new markets. 

Demonstration activities supported have involved a wide variety of hydrocarbons 
technologies. These have ranged from improved seismic techniques which 
maximise discovery, to new reservoir monitoring equipment which allows better 
reservoir management and improved pipeline inspection, maintenance and repair 
equipment which increases the safety, and reduces the environmental impact, of 
hydrocarbons transport. Many projects also involve cost reduction against the use 
of existing technologies. 

Associated measures supported during 1995-97 addressed the global challenge of 
encouraging the uptake of innovative European energy technologies in the global 
market place, maximising the exploitation of existing markets and developing new 
ones wherever possible. They have also addressed such issues as improving the 
image of hydrocarbons as an energy source. Activities selected for support have 
included a variety of market studies, the organisation of events including EU 
representation at international exhibitions and conferences, and several training 
courses. A number of projects have also involved awareness raising actions such 
as the preparation of dissemination material and publications. 

Project selection for hydrocarbons proposals is based around the technical quality, 
cost-effectiveness, innovation, replication potential, relevance to the objectives of 
the programme in general and the publicised priorities for the sector. Specific 
priorities for the sector are presented annually in the call for proposals in order to 
meet the more detailed objectives for the year in view. Projects which are follow-on 
phases of existing activities or are associated measures to these projects have a 
high priority, in order that effective work can be built upon. Projects involving 
SMEs and the transfer of hydrocarbons technology to third countries also have a 
high priority within the programme. 



SMES 

SMEs employ 97% of the European workforce and are particularly active in the 
energy and energy efficiency industries. The hydrocarbons sector is characterised 
by both large oil companies and a significant number of SMEs. SMEs make up a 
large proportion of the equipment supply and service sector and their contribution 
to technological innovation within the sector is considerable. Generally, however, 
these companies find it difficult to finance the demonstration of innovative 
technologies from internal resources as considerable amounts of capital are 
required. SMEs must generally identify sponsors who will share the cost, and also 
the risk, of these commercially sensitive activities. THERMIE has in many cases 
provided such financial assistance. During 1995-1997 a significant number of 
projects were carried out by consortia with a strong SME involvement. For 
example, a quarter of all demonstration projects in 1997 were led by SME 
organisations and their involvement in the majority of project consortia is strong, 
with 42% of projects supported in 1996 including SMEs. Most of the remaining 
projects are led by large oil companies, with a few being co-ordinated by 
universities and research organisations. In 1997 THERMIE made a concerted effort 
to encourage SME involvement, helping these organisations to access EC support 
schemes by assisting in their proposal preparations. As a result more SMEs than in 
previous years were involved in THERMIE supported activities in the hydrocarbon 
sector. 

Cross-border Collaboration 

The level of cross-border collaboration in hydrocarbons projects is high. The 
majority of projects supported between 1995-97 involved consortia of 
organisations from across the countries of the EU. Collaboration within Europe is 
necessary if the currently strong position of EU industry in the global hydrocarbons 
market is to be maintained. Consortia also tend to be large to allow the significant 
financial and commercial risk associated with technology demonstration to be 
spread between organisations. 



Third countries 

The hydrocarbons sector is becoming increasingly international. New markets in 
South East Asia, Central and Eastern Europe, Latin America, Africa and the 
Mediterranean are currently emerging alongside the traditional markets of North 
America, Europe and the Middle East. Projects which support technology transfer 
industrial co-operation, international partnerships and can assist the development 
of a strong European industry are actively encouraged under THERMIE. A number 
of associated measures devoted to actions within Third Countries have been 
supported between 1995-97. These have mainly involved projects facilitating the 
transfer of advanced EU technologies in the oil and gas fields to foreign markets. 

The table belozv illustrates the number of projects in the Hydrocarbon 
sector and the financial support granted to the gas and oil projects which 
were approved in the period 1995-97. 

1995 
Number of Projects 
Support received (MECU) 

1996 
Number of Projects 
Support received (MECU) 

1997 
Number of Projects 
Support received (MECU) 

Demonstration 
projects 

34 
24 

20 
' 18 

27 
25 

Associated 
measures 

33 
2.6 

30 
3.4 

17 
1.7 
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Highlights - Demonstration Project Success Stories 

The demonstration projects supported during 1995/97 focused on the exploration, 
production and transport of hydrocarbons. Several projects are already completed 
or are close to completion and have produced promising results in their first 
operational reports. Projects which have made noteworthy progress to date are 
included. Particularly interesting projects which have received support during 1997 
are also described below. 

Demonstration Project - OG/00270/95/DE/NL 
Improved Inline Detection of Corrosion Damage 
in Pipelines - Ultrascan 

The aim of this ongoing project is to demonstrate by field tests in an operating 36 
inch crude oil pipeline, that corrosion inspection of pipelines can be improved 
using new ultrasound technology. This will contribute to the safety of pipeline 
operation and the prevention of environmental hazards due to pipeline failure. 

Existing ultrasound crack inspection technologies are being adapted for corrosion 
damage inspection. The existing algorithms have been adapted to use multiple 
echo sequences for the measurement of wall thickness and further algorithms have 
been developed which can distinguish corrosion, inclusions, laminations etc. In the 
early test phases, data collected during tests on corroded pipe segments and 
those with artificial defects was compared to data achieved using the existing 
technique. The performance of the system was then validated through a test run in 
an operating pipeline. All corrosion defects were correctly identified and sized. 
The data collected is currently being evaluated and will be used to assess the state 
of the damaged pipeline, including a Maximum Allowable Operating Pressure 
calculation and an estimation of the remaining lifetime. 

This new technology can potentially make a significant contribution to the 
improved safety of pipeline operations. 

Principal Contractor 
Partners 

Pipetronix GmbH 
RRP 
Shell 



Buoyancy Tank 

Seabed 

Demonstration Project - OG/00156/95/UK/NL/NO 
Marginal Gas Field Development - The Re-use of Submarine Pipelines 

The aim of this ongoing project is to develop the necessary technologies and 
methods to locate, recover and re-route existing pipelines for the transport of gas 
from new marginal fields. As the pipeline can account for more than 50% of the 
total project cost, their re-use can make the exploitation of these fields economic. 
Re-use will also benefit the environment as materials will be recycled and unused 
pipelines removed from the marine environment. 

The project involves the re-location of a pipeline close to the Dutch coast to 
develop other marginal gas discoveries within the same area. The pipeline will be 
located and uncovered using survey equipment fitted to the deployment vessel. It 
will then be fitted with 'Delta-Wings' and buoyancy elements which can be inflated 
and deflated via acoustic telemetry to lift the pipeline while towing. Intelligent 
acoustic transponders for positioning and monitoring will then be installed along 
with towing heads on each end of the pipeline. The pipeline will then be towed to 
a new location, installed in the seabed, connected to a new platform and 
commissioned for further use. The type of strain gauge, buoyancy units, pipeline 
clamps, towing heads and their method of attachment will be looked at in detail 
during the project and the individual elements will be tested in off-shore trials. The 
final phase of the project will conclude in the re-use of the repositioned pipeline. 

To date, preliminary engineering has been carried out to assess the feasibility of the 
project and detailed drawings of the necessary equipment have been produced. 
Model tests of the 'Delta Wings' have also been carried out. In the final phase of 
the project an 8.3 km long 8 inch pipeline, at present used in the Netherlands Q8 
block will be relocated to a marginal field. This will be done in mid -1998 when the 
pipeline is no longer used in its present location. 

Principal Contractor 
Partners 

Clyde Petroleum Pic 
Korndorffer Contracting International 
Seateam Norge A/S 
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