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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. The programme runs until 1998 and has a total 
budget of 1,030 MECU. 

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. 
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The final call for proposals under THERMIE was made at the end of 1997. The 
programme ends in 1998, 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 
solid fuel technology. 



The solid fuels sector under THERMIE covers coal, lignite, peat, orimulsion, and 
other heavy fuels or residues produced by oil refining. These may be used 
separately, or in combination with biomass, urban industrial or biomass wastes. 

The use of solid fuels to generate heat and power currently dominates the global 
energy market and plays an important part in the energy balance of the EU. Coal 
and other solid fuels are the source of 40% of electricity production in the EU and 
45% world-wide. 

It is widely accepted that this world-wide reliance on solid fuels will continue into 
the foreseeable future. These fuels are, for most countries, more plentiful, cheaper, 
and more secure in supply than other fossil fuels, and this will ensure that rising 
world energy demand, driven by rapid economic growth, will continue to rely 
heavily on energy generated from solid fuels. Whilst coal consumption in Europe is 
predicted to be in slight decline up to 2020, the World Bank has forecast a world­
wide rise of more than 35% in coal consumption by 2010. This is not least due to 
the fact that many developing countries can use indigenous coal reserves as a 
cheap, reliable, secure source of power. 

In parallel with this there is growing concern regarding the harmful environmental 
effects of fossil fuel based power generation and its use in commerce and industry, 
in the domestic sector and for transport. The negative impacts of C02 , NOx, SOx 
and particulate emissions from solid fuel power generation plant on the 
environment and human health are now well understood, and mitigating these 
impacts is a priority in the energy policies of many nations world-wide. The market 
for clean conversion technologies, which utilise solid fuels in a manner which is 
efficient and consistent with environmental protection objectives, is primed for 
rapid growth. Countries world-wide already see the adoption of this technology as 
necessary if they are to meet their reduction targets for C0 2 while securing lasting 
energy supplies. 

Commercially proven clean coal technologies were first developed in Europe in the 
1980s. Ongoing innovation has led to the current availability of solid fuel based 
combustion systems with negligible NOx, SOx and dust emissions. Europe 
currently holds a strong position in the international market, supplying about 33% 
of the world market for fossil fuelled power plants. It is well placed to maintain and 
extend this strong market position through continued technological innovation 
towards the high efficiency, ultra-clean technologies which are necessary and 
feasible if coal use is to continue in an environmentally-acceptable manner. 



European industry will, however, face stiff competition. For example, like Europe, 
the USA and Japan have for some time been targeting export activities in their 
power plant industry through comprehensive technological development and 
demonstration programmes, which help to keep their industries at the forefront of 
world-wide competition. Continued pre-competitive support for demonstration is 
imperative if European industry is to offer new, advanced, clean coal technologies 
competitively, both within the EU and in the rapidly growing markets of Central and 
Eastern Europe, Asia and Latin America where immense business opportunities 
exist. 

A number of ultra-clean coal technology projects using Integrated Gasification 
Combined Cycle and Fluidised Bed technologies are now underway in the EU. 
Many of these technologies are well developed, but investment and operation 
costs are currently too high to render their widescale adoption as economic when 
compared to conventional technologies. It is important that projects which 
investigate opportunities, technologies and techniques which can cut these 
investment and operation costs are also assisted through pre-competitive support 
programmes. If European industry can achieve technology cost reductions vis-a-vis 
those of their competitors, then EU technologies will be able to gain a competitive 
advantage in the marketplace. Many projects supported under THERMIE are 
currently concentrating efforts on achieving technology cost reductions. Where 
these have been achieved, industry is very keen to disseminate information on 
these successful projects in order to publicise the European solid fuel combustion 
industry on the world market. 

The main limiting factors in the widescale development and demonstration of 
innovative solid fuels technologies are the high costs and risks that are associated 
with full, industrial scale demonstration. Operational maturity as well as cost 
efficiency must be effectively demonstrated before technologies will be adopted by 
operators at the large scale. This, coupled with the long lead times for new 
technologies, means that pre-competitive support programmes such as THERMIE 
are of great help to European industry. These programmes, with their public 
funding contributions, add momentum to industry and accelerate technology 
development through risk and cost sharing in demonstration. 



Considerable progress has been made under THERMIE towards the demonstration 
and subsequent market penetration of technologies which can contribute to an 
efficient, cost-effective and environmentally-friendly use of solid fuels. Many 
projects initiated under THERMIE during this time, and some ongoing projects 
selected during earlier calls for tender, have started to show impressive results. 
Examples of successful projects are given later in this document. 

In the solid fuels field, the majority of demonstration activities supported under 
THERMIE to date have involved improvements to conventional pulverised coal 
boilers and newly developed, innovative clean coal technologies. The main aims of 
THERMIE with respect to demonstration projects have been to reduce the cost of 
innovative, clean coal technologies and increase plant efficiency. Several 
demonstration projects also have a more explicit environmental objective and 
consider emissions control technologies for solid fuel energy generation plant. A 
recent focus for the sector has also been the use of alternative fuels such as 
biomass and/or wastes as a co-firing component with conventional solid fuels. 
Through these demonstration activities, THERMIE aims to maintain Europe's strong 
competitive position in the world market with respect to clean coal technologies 
and where possible increase their market penetration. 

Increased market penetration is also promoted directly through THERMIE's 
associated measures. These provide specific assistance to activities which target 
barriers which are currently hindering the market penetration of innovative energy 
technologies, such as the generally poor image of solid fuels in energy generation 
and the high cost of the relevant technologies. These activities contribute strongly 
to the development of a strong solid fuels technology industry which is able to 
compete effectively in the global marketplace and exploit new export markets as 
they emerge. 

THERMIE activities in the solid fuels sector maintained the same broad goal 
between 1995 and 1997, i.e. the promotion, through demonstration and associated 
measures, of high quality, cost-effective and environmentally-friendly solid fuels 
technologies. To overcome the inherent environmental problems which are linked to 
solid fuel use, and reduce the high costs associated with these technologies are 
the greatest challenges currently faced by the solid fuels sector. 

The use of coal in the EU has been falling in recent years as a result of relative 
increase in the use of gas for power generation. Europe's vast supply of solid fuel 
will, however, be needed in the long term to secure low cost energy supply as the 
cost of imported hydrocarbons will rise in future due to increased global energy 
demand and reduced availability of finite oil and gas. 



As an abundant, low cost, and generally secure domestic fossil fuel, coal will 
remain an important fuel for heat and power production world-wide, both now and 
in the future. Demand for energy services such as, heating, lighting, and energy for 
domestic and industrial use, is rapidly rising world-wide and the most cost-
effective, efficient and environmentally-sustainable method of providing these 
services must be found. The development and adoption of clean coal technologies 
can help offer an effective solution, supplying cost-effective electricity and heat 
with minimal environmental impact. 

New technologies must be effectively demonstrated to prove their cost-
effectiveness and suitability against conventional technologies before they will be 
adopted widescale. The results of demonstration projects must then be 
disseminated as widely as possible to publicise results and raise awareness in the 
market of the "state-of-the-art" in clean coal technologies. European technologies 
must enter the global market as soon as they are proven, to ensure that they are 
ahead of the intense competition in this field. Activities which promote market 
opportunities, at home and abroad, and encourage European technology suppliers 
to approach new markets, are therefore imperative within THERMIE and must take 
place in association with technology demonstration. 

Demonstration activities supported under THERMIE between 1995-1997 have 
incorporated a wide variety of solid fuels technologies. In the main they have 
consisted of projects which demonstrate innovative new components such as 
efficient burners, or pollution control technologies within existing power generation 
installations. They have also included the demonstration of complete new cycles in 
innovative plant and co-combustion, such as coal with wastes or biomass. 

Typical associated actions supported between 1995 and 1997 include the 
organisation of promotional workshops, seminars, exhibitions, conferences, training 
courses and industrial visits to clean coal technology sites. Various studies have 
also been conducted. The preparation of awareness raising publications which 
promote interest in advanced solid fuel technologies and improve the image of 
solid fuels in the EU have also been given priority. In general, activities which are 
designed to attract the interest of relevant decision makers have been supported in 
an attempt to encourage the acceptance of clean coal combustion. Projects which 
encourage the transfer of clean coal technologies to third countries have also been 
favoured due to the huge potential export market for these technologies. 

Project selection for the solid fuels sector is based around the technical quality, 
cost-effectiveness, innovation, replication potential and relevance of the project to 
the objectives of the programme in general and the annual publicised priorities for 
the sector. Projects which are follow-on phases of existing projects or are 
associated measures to these projects have a high priority so that effective work 
can be built upon. Projects involving small and medium sized enterprises (SMEs) 
and the transfer of clean coal technology to third countries have a high priority 
within the programme. 

LU 
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SMES 

Solid fuel demonstration projects tend to be complex, large scale, high cost 
projects which involve long design, construction and commissioning phases. As a 
result they exhibit a significant financial and technical risk for participating 
organisations. Large companies are more able to accept at least an element of this 
risk than SMEs and research organisations, and they therefore dominate the 
projects in this sector. Very few organisations, even those of considerable size, are 
able to accept this risk alone, therefore solid fuels technology demonstration 
projects tend to be carried out by consortia of organisations, led by a large 
organisation, such as a manufacturer, supplier or utility. Each consortium usually 
incorporates a selection of Europe's main players in the solid fuels technology 
sector, such as Siemens, Scottish Power pic or Electricité de France, with more 
limited involvement from SMEs and research organisations. The consortium 
arrangement allows the risks associated with the demonstration project to be 
shared between all project partners, giving each an acceptable level of risk and 
potential reward. The public sector support available from THERMIE can also play 
an important role in the risk assessment of the project. 

Cross-border Collaboration 

Cross-border collaboration in this sector is very strong, particularly for 
demonstration projects. This is mainly due to the size, complexity and high cost of 
the projects and therefore the large size of the consortia, most of which involve 
companies from across the major coal using nations of the EU. Collaboration 
between European organisations in technology demonstration is essential if 
duplication of effort is to be avoided and cost-effectiveness achieved. Extensive 
co-operation between the industry and research bodies of Member States will 
allow the current strong position of the EU solid fuels technology industry in the 
global market to be maintained and extended. 
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Third Countries 

The international market for clean coal technologies is rapidly expanding in 
countries with emerging economies, mainly as a result of rapid economic 
development and rising energy demand. This makes international co-operation and 
technology transfer in this sector vital, both to address global environmental 
problems and allow European manufacturers to maintain their current export 
market share and exploit emerging international markets. To date, THERMIE's 
actions in the international arena have concentrated upon market analysis, tools to 
promote EU expertise and technology world-wide and provide help to business 
partnerships, especially involving SMEs. THERMIE has also supported actions 
aimed at opening up new markets in non-EU countries. These have usually 
involved some form of event in combination with a study, publication, 
seminar/workshop and a business mission. In 1997 selected actions include a 
feasibility study for the development of clean coal technologies in China. 

The table below illustrates the number of projects in the Solid Fuel sector and 
the financial support granted to these projects which were approved in the 
period 1995-1997. 

1995 
Number of projects 
Support Received (MECU) 

1996 
Number of projects 
Support Received (MECU) 

1997 
Number of projects 
Support Received (MECU) 

Demonstration projects 

8 
26.5 

5 
18.4 

9 
22.3 

Associated Measures 

14 
1.4 

7 
0.9 

1 1 
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Highlights - Demonstration Project Success Stories 1995-1997 

Demonstration projects supported during 1995-1997 focused on the development 
of clean technologies for solid fuels. Some of these projects are completed, others 
are ongoing, or just beginning. The results produced by many of these projects 
seem to be/are very promising. Several projects which have made noteworthy 
progress to date are described here in more detail: 

DEMONSTRATION PROJECT - SF/00010/96 (AT/IT/BE/DE/IE) 
Preparation of Biofuel for Co-combustion (BIOCOCOMB) 

The aim of this project is to demonstrate the use of biomass (non-contaminated 
wood, bark and forest residues) as an additional fuel (up to 10%) in pulverised 
coal-fired units. 
The BIOCOCOMB process is an efficient method of preparing biofuel in a 
circulating fluidised bed (CFB) reactor to the minimum requirements for pulverised 
coal fired systems. The physical principal is partial gasification and grinding by 
attrition through mechanical and thermal stress ('thermal milling') in a separate CFB 
gasifier. The gas produced is then fired in the pulverised coal fired unit. 
A CFB reactor has been constructed near to the furnace of the boiler and shredded 
biofuel chips will be fed into this. In the CFB reactor the biofuel will be dried, 
pyrolysed and partially gasified to produce high temperature biogas, heat and 
wood char particles. Some of the volatiles driven off during pyrolysis will be burned 
with the air in order to generate heat for the endothermic gasification process. The 
wood char produced will be ground by mechanical attrition and thermal stress to a 
fine powder. These particles are small enough to pass through the cyclone of the 
CFB and into the furnace, together with the hot gas from the gasification process, 
where they burn completely. The gas is used as a reburn fuel in the coal boiler, 
thus helping to reduce overall NOx emission from the combustion process. 
Co-combustion with coal does not require a high quality biogas, thus no predrying 
of the biomass or hot gas cleaning is required. The energy from the biomass in the 
form heat, low calorific value gas and fine combustible char particles, is thus 
transported to the coal boiler in what is known as the BIOCOCOMB process. The 
CFB reactor is not a real gasifier, but rather equipment which prepares the biofuel 
to the minimum requirements for co-combustion in a pulverised coal-fired system. 
The efficiency of the boiler combustion system combined with the highly effective 
flue-gas cleaning system, guarantees a minimal environmental impact. C0 2 

emissions are reduced through the use of biomass as a substitute for coal. This 
process is also economic as the conversion efficiency of biomass to electricity is 
close to that of large scale, coal-fired power plant. 

Principal contractor DRAUKRAFT AG 
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DEMONSTRATION PROJECT - SF/00080/95 (FR/DE), 
SF/00454/91 (FR/DE), SF/00542/92 (FR/DE), SF/00423/93 (FR/DE) 

The Largest Circulating Fluidised Bed in the World Utilising Coal 
and Mine Stone 

This project at the Provence power plant of Gardanne - Meyreuil in 
France, is one of the major THERMIE projects in the solid fuels sector. 
Its aim was the construction and operation of the world's largest 
circulating fluidised bed boiler (600 MWth). A single furnace of a size 
previously unprecedented world-wide has been installed along with 
four cyclones and four outside beds. The boiler is designed to operate 
in combination with a gas turbine to further increase the capacity of 
the plant. Work on the project began in 1993, with reliability tests and 
commercial operation taking place in 1996. Fine tuning has been 
conducted and the project is now complete. 

This technology enables an option for the use of cheap feedstocks, 
including coal and low grade fuels such as raw mine products. It is 
also a highly efficient electricity generation technology manner with 
low SOx, NOx and particulate emissions. It is one of the most 
advanced electricity generation technologies currently under 
development and is a world first in terms of its generation capacity. 

The Gardanne project is one of THERMIE's flagship projects and could be of great 
interest in the European market, as well as in the emerging economies of India, 
China and Indonesia where the market for clean coal technologies in the near 
future is likely to be enormous. 

Principal Contractor Electricité de France. 

Schematic diagram ol the Provence 250 MWe cfrj unit 

1 3 



DEMONSTRATION PROJECT - SF/00002/94 (ES/FR/PT/DE), 
SF/00422/93 (ES/FR/PT/DE), SF/00198/92 (ES/FR/PT/DE), 
SF/00337/91 (ES/FR/PT/DE) 
DEMONSTRATING AN INNOVATIVE 335 MWE INTEGRATED 
GASIFICATION COMBINED CYCLE (IGCC) PLANT (PUERTOLLANO) 
FOLLOW-ON PROJECT - SF/00200/95 (ES/IT/FR) 
Activities to Improve the Economics of Current and Future IGCC 

This ongoing project (SF/00002/94) aims to demonstrate the high performance and 
flexibility of a 335 MWe gross (ISO condition) plant, integrated coal gasification with a 
combined cycle (IGCC), using a wide range of fuels and with minimal atmospheric 
emissions. The plant is located in Puertollano, an industrial town in central Spain. The 
project involves eight electricity utilities from six European countries and three large 
manufacturers. The follow-on project (SF/00200/95) aims to improve the technological 
performance while supporting start-up and operation. It also aims to expand the 
knowledge base regarding IGCC through the utilisation of computer models and 
simulation techniques to assess and improve the cost-effectiveness of IGCC 
concepts. 
The plant is based on a highly integrated coal gasification and combined cycle, which 
consists of coal gas generation and treatment, combined cycle and air separation 
unit. In the gasification system the fuel (50% coal, 50% coke) and lime is pulverised 
and dried in a preparation unit before entering the PRENFLO gasifier. The gasification 
process is based on the entrained flow principle. Fuel dust is gasified with oxygen and 
steam and then quenched with de-dusted warm gas and cooled in a waste heat boiler 
system. Dust is removed from the raw gas by ceramic candle filter and halogens and 
alkalis by a venturi scrubber. Fly ash is returned to the gasifier. The de-dusted gas is 
treated using a catalytic process in the desulphurisation unit. 
The clean coal gas is then burned in a combined cycle 190 MWe gas turbine and the 
combustion gases are utilised through the triple pressure recovery steam generator 
and a reheat steam turbine of 145 MWe. The air separation plant operates under 
pressure as a cryogenic process directly fed from the gas 
turbine compressor outlet. The interface system and the controls i ^ ^ ^ ^ ^ ^ ^ ^ n 
have been specifically designed to assure high plant reliability 
and availability. 
The follow-on project focused its activities on the development 
of tools and systems to support the start-up and operation of 
the Puertollano plant, as well as assessing current and future 
IGCC design concepts. It will use information from the 
Puertollano plant to develop computer simulation models, such 
as steady state simulation, operations diagnosis, materials 
behaviour and environmental impact as information becomes 
available. This will enable the assessment of cost-effective, 
environmentally-friendly IGCC technology. 

Principal Contractor ELCOGAS SA 
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DEMONSTRATION PROJECT - SF/03002/93 (ES/DE/UK) 
Ceramic Filter Demonstration Plant for Gas Cleaning at 
Escatran Pressurised Fluidised Bed Combustion (PFBC) Plant 

This project demonstrates the performance and availability of a ceramic filter plant 
that incorporates all the main features of a commercial size filter, so can be directly 
expanded by increasing the number of modules and the main dimensions, without 
the need for further demonstration testing. The filter has been connected to a 
nearby commercial PFBC plant, therefore operating conditions are similar to the 
future commercial ceramic filter plant. 

The project tests the main components of the filter over a long time period to 
determine their lifetime, including the ceramic candles. The filter parameters will 
also be optimised for the particular requirements of the local coal, (face velocity, 
pressure drop, etc) and the availability of the ceramic filter plant will also be 
determined. 

The ceramic filter is installed to treat one ninth of the combustion gases from the 
PFBC plant at Escatran. Currently, gases from the pressurised fluidised bed pass 
through nine pairs of primary and secondary cyclone. The secondary cyclone in 

one of these has been substituted with the ceramic filter. The design 
of the filter is a new concept of double supported candles from below 
the clean gas headers, minimising stress in the elements, optimising 
candle space occupation and tightness of the joint candle header. The 
filter operates with gases from the demonstration plant at Escatran so 
that the filter will be subject to the operating conditions of a 
commercial PFBC plant with respect to gas characteristics, plant 
operation modes and hours of operation. The filter must also handle 
dust loaded gases from the burning of local lignites with a high ash 
content. 

The filtration plant was fitted to the power station during November 1997. 
Operation to date has been satisfactory. 

Principal Contractor Babcock & Wilcox Española Spa 
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The aim of this project is to demonstrate the technical and economic feasibility of 
using gas reburn technology to reduce the emissions of NOx from large, coal front 
wall-fired power station boilers with a view to promoting its commercial exploitation 
in the international energy market. 

Gas reburn is a technique for reducing NOx emissions which has been proven on 
pilot plants and small scale combustion processes, but has not yet been applied to 
coal front wall-fired boilers in Europe. Its application requires the innovative use of 
'state-of-the-art' theoretical and experimental models to a practical situation. It is 
expected that with 19% gas reburn, reduction of at least 45% in NOx emissions 
against levels achieved with a low NOx burner, or 70% from the levels without low 
NOx burners. 

Gas reburn will initially be applied to one of the four 1550 MWth front wall, dry 
bottom pulverised fuel fired boilers at Longannet Power Station. This will apply the 
gas reburn technique to the greater than 500 MWe range of boilers for the first 
time. In July 1993 a feasibility study was conducted to assess the technical and 
economic merits of gas reburn compared to the alternative technology of selective 
non-catalytic reduction (SNCR). It was concluded that the design and operational 
characteristics of the Longannet boilers strongly favour gas reburn. 

The design process involved extensive use of in-house experimental and 
theoretical mathematical models to determine the process flow parameters, 
optimise the position of the gas reburn nozzles and overfire air, and to determine 
the impact of reburning on the operational characteristics of the boiler. This 
required the provision and installation of additional fans and associated ductwork. 
In addition, the requirement for gas injectors and overfire air ports necessitated 
additional openings to be formed in the furnace walls. 

System design, which determined the number, location and elevation on the 
furnace wall of the reburn injection ports and overfire air ports has been completed 
using a 3D mathematical model and experimental data from small scale 
combustion rig testing. Installation is also complete. The project is ongoing. 

Principal Contractor Scottish Power Pic. 
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DEMONSTRATION PROJECT - SF/1001/97 
(DK/UK/DE/CH/IT/ES/FR/NL/SE/NO) 
Advanced Power Plant Design 

This is a major collaborative project involving 40 co-contractors from 11 European 
countries to develop further improvements in clean technologies for utilising solid 
fuels for power and heat production. The aim is to Identify and assess new 
materials and power plant designs that can enable power plants to achieve steam 
temperatures above 700°C, to yield high electrical efficiencies. 

This contract covers the first six years, in which the project partners will focus on 
developing new materials and more compact designs, and evaluating their financial 
and technical feasibility. Subsequent phases will demonstrate the new designs, 
leading to the construction of a new 400-800 MWe power plant. 

The results from this project will help to identify ways to improve efficiency and 
reduce C0 2 emissions from fossil fuel power stations. The technology will be 
primarily based on coal, but will be applicable to other fuels such as biomass. 

Principal Contractor ELSAMPROJEKTA/S 
Plus 39 co-contractors from 11 EU countries. 
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SF /00122 /95 (DE/SE) \ 

Second Generat ion PFBC Co-genera t ion Plant Using Lignite 
—*«* 

The main aim of the project is to demonstrate the efficient and clean Combined 

Heat and Power (CHP) production from brown coal in the city of Cottbus using 

second generation Pressurized Fluidised Bed Combustion (PFBC) technology. The 

use of brown coal in Eastern Germany can help ensure the continued use of 

domestic reserves and ensure stability and fuel supply security. 

The existing CHP plant supplies the city with 48 MWe electricity and 230 MW 

steam for district heating purposes. It consists of four conventional, dry­ash 

removal, grate fired steam boilers and has an exhaust gas cleaning system for 

dust, but no NOx or SOx control technology. To meet new environmental 

requirements the system now needs to be upgraded. The best solution was to 

replace the equipment with modern, efficient, brown coal­fired PFBC technology, 

with two natural gas­fired boilers for peak load district heating. 

This project aims to manufacture and demonstrate a second generation PFBC 

technology. This will, for the first time incorporate freeboard firing, i.e., the firing of 

additional fuel in the region above the fluidised bed, which maintains a high 

temperature in the flue gas stream, even at part load conditions, to improve 

desulphurisation and reduce NOx formation. The electrical output from the plant 

will also be enhanced, as a result of the higher temperature at the inlet to the gas 

turbine expander of the GT35P machine which drives the air compressors of the 

PFBC boiler and also generates about 20% of the electricity produced in the plant. 

The design, manufacturing, procurement and site work are proceeding well. 

Significant emissions reductions are expected against the old plant, a 96% 

reduction in dust, 95% reduction in SOx and a 7 1 % reduction in NOx, making it 

particularly applicable in populated areas. Experience gained in this project can be 

used as a basis for further applications of the technology in coal using countries. 

Principal Contractor Stadtwerke Cottbus GmbH 
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DEMONSTRATION PROJECT - SF/00265/97 (NO/DE/SE) 
Clamp-on Solid Fuel Monitoring Technology 

The ultimate aim of this demonstration project is to adapt a clamp-on solid fuel 
monitor, which will enable the optimisation of the combustion process in pulverised 
coal-fired boilers. The project aims to be the first in the world to develop a non-
intrusive technology which continuously measures the amount of pulverised coal in 
the fuel stream pipeline. It also aims to develop systems for using these 
measurements to optimise the combustion process of pulverised coal boilers. 
The development will be based on adapting existing technology for measuring the 
content of sand-dust in a well-flow of natural gas. Equipment for such 
measurement already has a proven track record as a result of work with major oil 
companies around the world. The passive acoustic methodology used in this 
project should give better results on quantifying the amount of variation and 
fluctuation of pulverised coal in a fuel flow, due to higher particle intensity and 
higher velocity of the flow. 
The construction and manufacturing of the instruments is complete and these are 
soon to be tested. 

Principal Contractor CLAMPON AS 

Pulverized Fuel Combustion Research Plant 
Scheme of Dry Lignite Combustion 

1. Raw coal bunker 
2. Belt weigher 
3. Classifier 
4. Beater fan mill 
5. Cyclon 
6. Dry lignite hopper 
7. Cooling screw conveyor 
8. Dry lignite hopper 
9. Transportation vessel 
10. Dry lignite carrier gas 
11. Burner 
12. Combustion cooler 
13. Combustion chamber 
14. Air heater 
15. Burnout air 
16. Burner air 
17. Flue-gas cooler 
18. Electrostatic precipitaor 
19. Flue-gas pre-heater 
20. Ignition burner 

® Flue-gas analysis chain 



Highlights - Associated Measures Success Stories 

Associated actions supported under THERMIE between 1995 and 1997 have been 
those which aim to raise interest in advanced solid fuels technologies and improve 
the market image of coal as an energy source. Many projects which promote clean 
coal technologies in the international market and encourage the transfer of 
technology to third countries have also been supported. 

Associated Measure - STR/0723/95 
Strategy for the Development of Advanced Pulverised Coal-fired 
Power Plants 

Developments in clean coal technologies to increase the efficiency of solid fuel 
fired electricity generation are currently being made in Europe. The main aim of this 
project was the stepwise development of advanced pulverised coal-fired 
technology using high performance designs to reach steam temperatures of 700°C, 
thus achieving efficiencies of 55% and above. 
This project assessed the market potential for advanced pulverised coal-fired plant 
and the possibility for the further development of innovative plant to enhance this 
potential through the optimisation of future steam cycles. A strategy for the future 
development of both the steam turbine and the boiler are to be developed through 
the identification of all the design and materials issues which must be resolved. A 
methodology for the resolution of these problems will be established. Preliminary 
studies will indicate relevant plant parameters for potential steam cycles and 
indicate the availability of materials with the required properties and construction 
techniques of the desired capabilities. 
Work to date has shown that it will be possible to demonstrate a pulverised coal 
plant operating at steam temperatures out of the boiler in the range 700-720°C. 
The most suitable materials for use in these systems are super alloys for the 
hottest areas of the boiler, the piping and turbine, and austenites and ferites for the 
remaining areas. To keep the economics of the plant sound, a revised overall plant 
structure is necessary. After successful demonstration the advanced technology 
may be adopted in pulverised coal as well as other applications such as coal 
gasification or fluidised bed technology. These innovative technologies can then be 
marketed throughout Europe and exported around the world. 

Principal Contractor ELSAMPROJEKTA/S 
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Associated Measure - DIS/0426/95 
Indo-European Seminar on Clean Coal Technology and Thermal 
Power Plant Upgrading 

This project supported a seminar on clean coal technologies and the upgrading of 
thermal power plant. 
The seminar involved the high level presentation of European experiences and the 
promotion of the results of THERMIE concerning the technical and economic 
aspects of clean coal technologies to encourage the cleaner use of coal in India. 
European technologies in the fields of clean coal technologies, coal 
homogenisation, environmental technology, ash deposition and utilisation, thermal 
power plant upgrading, renovation/lifetime extension and advanced coal-fired 
power plant technology were presented at the seminar. Discussion was held 
regarding Indian problems with respect to these. 
The achievement of this project has been the promotion of European clean coal 
technologies having an impact upon environmental pollution issues in the industrial 
growth regions of India. 

Principal Contractor 
Partners 

KFA BEO 
Kerna 
VGB 

Associated Measure - STR/1121/96 
European Action Plan for the Implementation of the Carnot 
Programme 

The main aims of this action was to develop an implementation plan for the Carnot 
programme and set up a European Clean Coal Forum. This study consisted of a 
review of world-wide clean coal programmes which identified and assessed the 
current barriers to the uptake of European clean coal technologies. The study also 
established a rigorous commercial market potential for European clean coal 
technologies and analysed economic, socio-economic and environmental impacts 
and benefits of the take-up of these technologies. A dissemination strategy for the 
clean coal technologies in European has been prepared as have recommendations 
for the support of world-wide market uptake of European clean coal technologies. 
The study also developed the rationale and recommended activities for an 
integrated European Clean Coal Programme. 

Principal Contractor 
Partners 

ETSU 
CIEMET 
KFA BEO 
NOVEM 
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Associated Measure - STR/1014/96 
Clean Coal Utilisation for Electric Power Generation 
America 

n Latin 

Coal using countries are becoming increasingly aware that the uptake of clean coal 
technologies is necessary if targets for efficiency and emissions reductions, 
especially for C02 , are to be reached. Latin America is a significant coal using 
continent, which offers a considerable market for such clean coal technologies. 
This study therefore made an analysis of the prospects in Latin American countries 
for the implementation of clean coal technologies, and their willingness to 
implement them. This will involve the organisation of a seminar in one site in Latin 
America, with the assistance of technicians and decision makers from all interested 
parties. A feasibility study will be conducted for one clean coal plant at a selected 
site. 

Principal Contractor 
Partners 

Ocicarbon 
Escan 
Partex-CPS 

Associated Measure - DIS/1236/97 
Clean air IV. International Conference on Technologies and 
Combustion for a Clean Environment 

Increasingly severe emissions restrictions in developed countries force 
technologists to find ever more efficient solutions to reduce emissions from 
combustion equipment. Concerns about rapidly developing countries who are not 
yet in a position to apply the latest pollution abatement methods have now become 
paramount. 
This conference provided a forum for discussion on new technologies and 
combustion for a clean environment, and on issues and barriers to the 
implementation of these new technologies, especially in Eastern European and 
emerging economy countries. It promoted and disseminated new European energy 
technologies, especially the results of EU projects, including those funded through 
the THERMIE and JOULE programmes. It also encouraged the interchange of ideas 
between the European energy sector and the rest of the world, especially the US, 
Japan, Central and Eastern Europe and newly emerging economies. 

Principal Contractor 
Partner 

Instituto Superior Tecnico 
The Imperial College of Science & Technology 

2 2 



Associated Measure - DIS/1491/97 
Evaluation of Flue Gas Desulphurisation for Chinese Coal-fired 
Power Plants 

Flue gas desulphurisation (FGD) technologies are well developed and widely 
manufactured in Europe. A huge international market for these technologies exists 
in the coal using, emerging economies of India and China, as these technologies 
have not yet been adopted widescale in these countries. 
This project aims to analyse the market for FGD technologies in China. It will 
assess and determine the suitability of various European FGD technologies to the 
Chinese market and will determine the effect that the installation of these 
technologies will have on emission reduction in China. Its ultimate aim is to open 
up the Chinese market to cost-effective European FGD technologies and stimulate 
their export. This will generate additional employment within the European industry 
and also offer the benefit of reduced SOx emissions from power plants in China. 

Principal Contractor 
Partner 

CRE Group 
VTT ENERGY ESPOO 

Associated Measure - DIS/1162/97 
Assistance in Retrofitting coal-fired Power Stations in the 
Buryatian Republic - Assessment and Training 

Existing coal-fired power plant in the former Soviet Union is, in many cases, highly 
inefficient and polluting. Numerous technologies are available which can be 
retrofitted onto these plant and greatly improving their operating efficiencies and 
reducing pollution. 
The main aim of this project is to help local institutions to undertake successful 
joint actions between EU companies and the Buryatian Utilities for energy 
efficiency and environmental control by implementing retrofitting measures in 
existing coal-fired power installations. The project should enable good links to be 
established between the Buryatian utilities and potential investors from the EU. It 
should also lead to significant energy efficiency and environmental conditions for 
coal-fired power stations. 

Principal Contractor 
Partners 

INNOTEC SYSTEMANLYSE GmbH 
ESBI International Ltd. 
ADEME 
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Despite the fact that the use of gas for power generation has increased during 
recent years, coal, as an abundant, reasonable cost, secure fossil fuel, will remain 
the major fuel for heat and power production for the foreseeable future, particularly 
in Central and Eastern Europe and in Asia. Despite the fact that coal use in the EU 
has declined in recent years due to the widespread availability of oil and gas, 
Europe's significant solid fuel reserves will be needed in the long term to secure 
low cost energy supplies when imported oil and gas prices rise as a result of 
increased energy demand. Demand for energy services is increasing world-wide at 
a rapid rate and the most cost-effective, efficient and environmentally sustainable 
method of producing the energy required to provide these services must be found. 
Clean coal technologies can help offer effective solutions. 

In the main, it Is the reduction of environmental impact that is the key to ensuring 
the acceptance of coal as a long-term power resource world-wide. EU-wide 
development and demonstration of cost-effective, clean coal technologies is 
therefore of primary Importance both for their application in the EU, and also for 
their capacity to generate export earnings and employment, by taking advantage of 
the enormous emerging markets abroad. 

To date, THERMIE has achieved a great deal in the solid fuels sector. It has brought 
a wide variety of energy technologies nearer to the market through demonstration 
and associated measures, offering considerable environmental and commercial 
benefits to the EU. With its long history of excellence in coal technologies, the 
development of innovative fossil fuelled generation plant offers Europe a major 
source of employment and export earnings if the market can be successfully 
exploited. This economic growth must, however, comply with the EU objectives of 
economic development and industrial competitiveness that respects the 
environment and quality of life. 

The strategy for solid fuel technology research and technological development 
(RTD) and demonstration under THERMIE has undergone a process of continual 
evolution, and the next steps for a future strategy will need to take due 
consideration of the priorities of the Fifth Framework Programme (1998-2002), the 
proposed Energy Framework Programme and RTD strategy in general. Europe is 
moving towards the realisation of a comprehensive, coherent and effective energy 
technology strategy with common principles, guidelines and priorities. Such a 
programme will draw together existing or proposed instruments, including 
THERMIE, to ensure the most effective delivery of energy technology activities. 
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Clean coal technologies can only see widespread introduction in the EU and 

international markets if they receive acceptance from both the utilities and 

consumers on environmental acceptability and cost grounds. Demonstration to 

prove and promote their economic and environmental advantages is therefore 

required and should continue to focus on three main priority areas: 

• Increasing plant efficiency (to reduce C02 emissions and conserve solid fuel 

resources). 

• Reducing investment, operation and maintenance and energy production costs, 

to ensure competitive power generation and strengthen the position of European 

manufacturers in the world market. 

• Reducing emissions (S02, NOx and particulates). 

In the solid fuels domain the majority of RTD in the EU to date has involved the 

improvement of pulverised coal technologies which currently form the backbone of 

solid fuel electricity generation. Now, however, a wider variety of clean coal 

technologies are under development. The ATLAS study - Energy Technology: The 

Next Steps 1 - considers the major potential solid fuel technologies expected to be 

available for industrial scale demonstration in the near future, or longer term basis: 

• Advanced Pulverised Combustion Fuel (PCF) 

• Fluidised Bed Combustion (FBC) 

• Combined Cycles, Integrated Gasification Combined Cycle systems (IGCC) 

• Pressurised Fluidised Bed Combustion (PFBC) 

• Pressurised Pulverised Combustion Cycle (PPCC) 

• Integrated Gasification Fuel Cell systems (IGFC) 

• Magnetohydrodynamic electricity generation (MHD). 
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A number of key components are also important in the development of advanced 
solid fuel power generation systems. They either have multi-purpose applications in 
various advanced systems or they are key components in achieving higher 
efficiency targets. Therefore RTD and demonstration activities should also focus 
upon these techniques: 

• Drying processes for low-rank coals, biomass and recovered fuels 
• Co-utilisation of coal, biomass and recovered fuels 
• Low cost combined heat and power generation 
• Hot gas clean up 
• Gas turbine development for coal derived fuel or flue gas 
• Advanced control systems. 

On a world-wide basis, the absolute contribution of solid fuels to electricity 
generation is expected to increase by 35% by 2010. In contrast, the relative share 
of solid fuels in power generation in the EU is likely to fall, at least in the short and 
medium term. As a result of efficiency improvements, solid fuel consumption per 
unit of electricity generated in the EU has already fallen from 0.55 tonnes of coal 
equivalent (tce)/MWh during the last two decades, to 0.29 tce/MWh and there is 
potential for this to be reduced further, to around 0.25 tce/MWh or less, with 
associated reductions in C02 emissions. In the light of the climate change debate, 
solid fuel based electricity generation will need to record higher efficiencies than 
are attainable today. Efficiencies of at least 50% need to be aimed at and are 
feasible in the medium term. Major investments in RTD and demonstration will, 
however, need to be made if this is to be realised. 

A further key issue in RTD strategy for the development of clean coal technologies 
concerns the fact that, for many years to come, existing solid fuel fired plants are 
expected to maintain a significant share in EU and world-wide electricity 
generation. It is important to make efficiency gains and technological 
improvements in these plant, as well as in new plant. The development of new 
components and processes for retrofit into existing plants (e.g. the retrofitting of 
PFBC processes) should therefore be supported. There is huge world-wide 
demand for such modernisation technologies, particularly in the coal-intensive 
markets of Eastern Europe, China and South East Asia, and European companies 
should be well placed to exploit this export potential. 



Currently a diverse range of energy technology development and implementation 
activities exist in Europe. It should be a key priority for the EU clean coal industry 
to find a focus for these activities if they are to maintain and expand their market 
share in the face of growing competition from the USA, Japan and other emerging 
economies in the export market, particularly in Asia. Growth forecasts for Asian 
coal fired generation capacity state that this is likely to triple between now and 
2010. This equates to an additional capacity requirement of 360,000 MWe during 
this time period and a total growth rate of 20,000 MWe per annum. This offers a 
huge opportunity to the manufacturers and suppliers of clean coal technologies. 

It is likely that solid fuel technology work under the Fifth Framework Programme 
will focus on large scale generation of electricity and/or heat with reduced C02 

emissions from coal. It will also focus on co-firing with biomass or other fuels, 
including their use in combined heat and power (CHP) generation. Small CHP 
systems utilising solid fuels mixed with biomass or wastes, are an attractive 
generating technology for use at a local or regional level - particularly in less 
developed regions of the EU and in third countries. 

THERMIE can demonstrate significant success in the solid fuels sector. It has 
helped the European solid fuels industry move forward with the strength, 
competence and confidence required for it to remain strong and improve its 
position in today's highly competitive international market. By working closely with 
all market actors to accommodate both technology-pull and market-push, 
THERMIE has played a vital role to date in accelerating the uptake of clean, energy 
efficient solid fuel technologies which are necessary to provide the energy services 
required by industry, commerce and society at large in an environmentally-friendly, 
efficient and cost-effective manner. 
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The OPETs 

ADEME 

27, rue Louis Vicat 

F­75737 Paris 

France 

Manager: Mr Yves Lambert 

Contact: Ms Florence Clement 

Telephone: +33 1 47 65 20 41 

Facsimile: +33 1 46 45 52 36 

E­mail: 

tlorence.clement@ademe.fr 

ASTER-CESEN 

Via Morgagni 4 

1­40122 Bologna 

Italy 

Manager: Ms Leda Bologni 

Contact: Ms Verdiana Bandini 

Telephone: +39 51 236242 

Facsimile: +39 51 227803 

E­mail: opet@aster.it 

BEO 

c/o Projekttrager Biologie, Energie, 

Ökologie 

Forschungszentrum Jülich GmbH 

D­52425 Jülich 

Germany 

Manager: Mr Norbert Schacht 

Contact: Mrs Gillian Glaze 

Telephone: +49 2461 615928 

Facsimile: +49 2461 61 2880 

E­mail: g.glaze@fz­juelich.de 

BRECSU 

Bucknalls Lane, Garston 

WD2 7JR Watford 

United Kingdom 

Manager: Mr Mike Trim 

Contact: Mr Mike Trim 

Telephone: +44 1923 664540 

Facsimile: +44 1923 664097 

E­mail: trimm@bre.co.uk 

CCE 

Estrada de Alfragide, Praceta 1 

P­2720 Alfragide 

Portugal 

Manager: Mr Luis Silva 

Contact: Mr Diogo Beirão 

Telephone: +351 1 4718210 

Facsimile: +351 1 4711316 

E­mail: dmre.cce@mail.telepac.pt 

CLER 

28 rue Basirai 

F­75011 Paris 

France 

Manager: Ms Liliane Battais 

Contact: Mr Richard Loyen 

Telephone: +33 1 46590444 

Facsimile: +33 1 46590392 

E­mail: cler@worldnet.fr 

CMPT 

Offshore Technology Park, 

Exploration Drive 

AB23 8GX Aberdeen 

United Kingdom 

Manager: Mr Jonathan Shackleton 

Contact: Ms Jane Kennedy 

Telephone: +44 1224 853440 

Facsimile: +44 1224 706601 

E­mail: j.kennedy@cmpt.co.uk 

CORA 

Altenkesselerstrasse 17 

D­66115 Saarbrücken 

Germany 

Manager: Mr Michael Brand 

Contact: Mr Nicola Sacca 

Telephone: +49 681 9762 174 

Facsimile: +49 681 9762 175 

E­mail: sacca@sea.sb.eunet.de 

CRES 

19 km Marathonos Ave 

GR­190 09 Pikermi 

Greece 

Manager: Ms Maria Kontoni 

Contact: Ms Maria Kontoni 

Telephone: +30 1 60 39 900 

Facsimile: +30 1 60 39 911 

E­mail: 

mkontoni@cresdb.cress.ariadne­t.gr 

Cross Border OPET- Bavaria-

Austria 

Wieshuberstr. 3 

D­93059 Regensburg 

Germany 

Manager: Mr Johann Fenzl 

Contact: Mr Toni Lautenschlaeger 

Telephone: +49 941 46419­0 

Facsimile: +49 94146419­10 

E­mail: fenzl.zreu@t­online.de 

ENEA 

CR Casaccia 

S Maria di Galeria 

I­00060 Roma 

Italy 

Manager: Mr Francesco Ciampa 

Contact: Ms Simona Fumagalli 

Telephone: +39 6 3048 4118 

Facsimile: +39 6 3048 4447 

E­mail: 

enea_opet@casaccia.enea.it 

Energy Centre Denmark 

DTI 

P.O. Box 141 

DK­2630 Taastrup 

Denmark 

Manager: Mr Poul Kristensen 

Contact: Mr Nils Daugaard 

Telephone: +45 43 50 70 80 

Facsimile: +45 43 50 70 88 

E­mail: nda@dti.dk 

ETSU 

Harwell 

Didcot 

ΟΧ11 ORA Oxfordshire 

United Kingdom 

Manager: Ms Cathy Durston 

Contact: Ms Lorraine Watling 

Telephone: +44 1235 432014 

Facsimile: +44 1235 432050 

E­mail: 

lorraine.watling@aeat.co.uk 

EVE 

Edificio Albia I planta 14, 

O San Vicente, 8 

E­48001 Bilbao 

Spain 

Manager: Mr Jesus Mari Giori 

Contact: Mr Juan Reig Giner 

Telephone: +34 94 423 50 50 

Facsimile: +34 94 424 97 33 

E­mail: jreig@eve.es 

FAST 

2, P. le R. Morandi 

1­20121 Milan 

Italy 

Manager: Ms Paola Gabaldi 

Contact: Ms Paola Gabaldi 

Telephone: +39 2 76 01 56 72 

Facsimile: +39 2 78 24 85 

E­mail: paola.gabaldi@fast.mi.it 

GEP 

45, rue Louis Blanc 

F­92038 Paris, La Defense Cedex 

France 

Manager: Mr Michel Ningler 

Contact: Ms Nadine Monpert 

Telephone: +33 1 47 17 68 65 

Facsimile: +33 1 47 17 67 47 

E­mail: gep@gep­france.com 

ICAEN 

Avinguda Diagonal, 453 bis, atic 

E­08036 Barcelona 

Spain 

Manager: Mr Joan Josep Escobar 

Contact: Mr Joan Josep Escobar 

Telephone: +34 93 4392800 

Facsimile: +34 93 4197253 

E­mail: edificis@icaen.es 

ICEU 

Auenstrasse 25 

D­04105 Leipzig 

Germany 

Manager: Mr Albrecht Krause 

Contact: Mr Alexander Schmidt 

Telephone: +49 341 9804969 

Facsimile: +49 341 9803486 

E­mail: krause@iceu.manner.de 

ICIE 

Via Velletri, 35 

1­00198 ROMA 

Italy 

Manager: Mrs Rosella Cicarelli 

Contact: Ms Mariella Melchiorri 

Telephone: +39 6 8549141­8543467 

Facsimile: +39 6 8550250 

E­mail: icie.rm@rm.icie.it 

IDAE 

Paseo de la Castellana 95, planta 21 

E­28046 Madrid 

Spain 

Manager: Mr José Donoso Alonso 

Contact: Ms Virginia Vivanco Cohn 

Telephone: +34 91 456 5024 

Facsimile: +34 91 555 1389 

E­mail: vvivanco@idae.es 

IMPIVA 

Plaza Ayuntamiento, 6 

E­46002 Valencia 

Spain 

Manager: Mr José­Carlos Garcia 

Contact: Mr Joaquin Ortola 

Telephone: +34 96 398 6336 

Facsimile: +34 96 398 6322 

E­mail: 

ximo.ortola@impiva.m400.gva.es 

Institut Wallon 

Boulevard Frère Orban 4 

B­5000 Namur 

Belgium 

Manager: Mr Francis Ghigny 

Contact: Mr Xavier Dubuisson 

Telephone: +32 81 25 04 80 

Facsimile: +32 81 25 04 90 

E­mail: iwallon@skypro.be 

Irish Energy Centre 

Glasnevin 

IE­Dublin 9 

Ireland 

Manager: Ms Rita Ward 

Contact: Ms Rita Ward 

Telephone: +353 1 8082073 

Facsimile: +353 1 8372848 

E­mail: opetiec@irish­energy.ie 

IRO 

P.O. Box 7261 

NL­2701 AGZoetermeer 

Netherlands 

Manager: Mr Rosen Jacobson 

Contact: Mr Rosen Jacobson 

Telephone: +31 79 3411981 

Facsimile: +3179 3419764 

E­mail: iro@xs4all.nl 

LDK 

7, Sp. Triantafyllou St. 

GR­113 61 Athens 

Greece 

Manager: Mr Leonidas Damianidis 

Contact: Ms Marianna Kondilidou 

Telephone: +30 1 8563181 

Facsimile: +30 18563180 

E­mail: ldkopet@mall.hol.gr 
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NIFES 

8 Woodside Terrace 

G3 7UY Glasgow 

United Kingdom 

Manager: Mr Andrew Hannah 

Contact: Mr Graham Howes 

Telephone: +44 141 332 4140 

Facsimile: +44 141 332 4255 

E­mail: glasgow@nifes.co.uk 

Novem 
Swentiboldstraat 21, P.O. Box 17 

NL­6163 AASittard 

Netherlands 

Manager: Mr Theo Haanen 

Contact: Mrs Antoinette Deckers 

Telephone: +31 46 42 02 326 

Facsimile: +31 46 45 28 260 

E­mail: A.Deckers@Novem.nl 

NVE 

P.O. Box 5091, Majorstua 

N­0301 Oslo 

Norway 

Manager: Mr Roar W Fjeld 

Contact: Mrs Marianne Kramer 

Telephone: +47 22 95 93 23 

Facsimile: +47 22 95 90 99 

E­mail: rwf@nve.no 

OPET Austria 

Linke Wienzeile 18 

A­1060 Vienna 

Austria 

Manager: Mr Guenter Simader 

Contact: Mr Guenter Simader 

Telephone: +43 1 586 15 24 ext 21 

Facsimile: +43 1 586 94 88 

E­mail: simader@eva.wsr.at 

OPET EM 

Swedish National Energy 

Administration 

S­117 86 Stockholm 

Sweden 

Manager: Ms Sonja Ewerstein 

Contact: Mr Anders Haaker 

Telephone: +46 8 681 6554/9514 

Facsimile: +46 8 681 9328 

E­mail: sonja.ewerstein@stem.se 

OPET Finland 

Technology Development Centre 

Tekes 

P.O. Box 69, 

Malminkatu 34 

FIN­0101 Helsinki 

Finland 

Manager: Ms Marjatta Aarniala 

Contact: Ms Marjatta Aarniala 

Telephone: +358 105215736 

Facsimile: +358 105215908 
E­mail: marjatta.aarniala@tekes.fi 

OPET Israel 

Tel­Aviv University 

IL­69978 Tel Aviv 

Israel 

Manager: Mr Yair Sharan 

Contact: Mr Yair Sharan 

Telephone: +972 3 6407573 

Facsimile: +972 3 6410193 

E­mail: sharany@post.tau.ac.ll 

OPET Luxembourg 

Avenue des Terres Rouges 1 

L­4004 Esch­sur­Alzette 

Luxembourg 

Manager: Mr Jean Offermann 

(Agence de l'Energie) 

Contact: Mr Ralf Goldmann 

(Luxcontrol) 

Telephone: +352 547 711 282 

Facsimile: +352 547 711266 

E­mail: goldmann@luxcontrol.com 

OPET Norrland 

Norrlandsgatan 13, Box 443 

S­901 09 Umea 

Sweden 

Manager: Ms France Goulet 

Contact: Mr Anders Lidholm 

Telephone: +46 90 77 69 06 

Facsimile: +46 90 16 37 19 

E­mail: opet.venet@swipnet.se 

Orkustofnun 

Grensasvegi 9 

IS­108 Reykjavik 

Iceland 

Manager: Mr Einar Tjörvi Eliasson 

Contact: Mr Einar Tjörvi Eliasson 

Telephone: +354 569 6105 

Facsimile: +354 568 8896 
E­mail: ete@os.is 

PARTEX-CEEETA 

Rua Gustavo de Matos 

Sequeira, 2 8 ­ 1 . Dt. 

P­1200 Lisboa 

Portugal 

Manager: Mr Aníbal Fernandes 

Contact: Mr Aníbal Fernandes 

Telephone: +351 1 395 6019 

Facsímile: +351 1 395 2490 

E­mail: ceeeta@mail.telepac.pt 

RARE 

50 rue Gustave Delory 

F­59800 Lille 

France 

Manager: Mr Pierre Sachse 

Contact: Mr Jean­Michel Poupart 

Telephone: +33 3 20 88 64 30 

Facsimile: +33 3 20 88 64 40 

E­mail: are@nordnet.fr 

SODEAN 

Isaac Newton s/n 

Pabellón de Portugal ­ Edifico 

SODEAN 

E­41012 Sevilla 

Spain 

Manager: Mr J.Antonio Barragán 

Rico 

Contact: Ms Maria Luisa Borra 

Marcos 

Telephone: +34 95 4460966 

Facsimile: +34 95 4460628 

E­mail: mborra.sodean@sadiel.es 

SOGES 

Corso Turati 49 

1­10128 Turin 

Italy 

Manager: Mr Antonio Maria Barbero 

Contact: Mr Fernando Garzello 

Telephone: +39 11 3190833/3186492 

Facsimile: +39 11 3190292 

E­mail: sogint@tin.lt 

VTC 
Boeretang 200 

B­2400 Mol 

Belgium 

Manager: Mr Hubert van den Bergh 

Contact: Ms Greet Vanuytsel 

Telephone:+32 14 335822 

Facsimile: +32 14 321185 

E­mail: opetvtc@vito.be 

Wales OPET Cymru 

Dyfi Eci Pare 

Machynlleth 

SY20 8ΑΧ Powys 

United Kingdom 

Manager: Ms Catherine Peasley 

Contact: Mr Rod Edwards 

Telephone: +44 1654 705000 

Facsimile: +44 1654 703000 

E­mail: opetdulas@gn.apc.org 

The FEMOPETs 

Black Sea Regional Energy 

Centre - BSREC 

8, Trladitza Str. 

BG­1040 Sofia 

Bulgaria 

Manager: Dr L. Radulov 

Contact: Dr L. Radulov 

Telephone: +359 2 980 6854 

Facsimile: +359 2 980 6855 

E­mail: ecsynkk@bsrec.bg 

EC BREC - LEI FEMOPET 

C/O EC BREC/IBMER 

Warsaw Office 

ul. Rakowiecka 32 

PL­02­532 Warsaw 

Poland 

Manager: Mr Krzysztof Gierulskl 

Contact: Mr Krzysztof Gierulski 

Telephone: +48 22 484832 

Facsimile: +48 22 484832 

E­mail: grewis@ibmer.waw.pl 

Energy Centre Bratislava 

c/o SEI­EA 

Bajkalská 27 

SK­82799 Bratislava 

Slovakia 

Manager: Mr Michael Wild 

Contact: Mr Michael Wild 

Telephone: +421 7 52 48 472 

Facsimile: +421 7 52 48 470 

E­mail: ececwild@mbox.bts.sk 

Energy Centre Hungary 

Könyves Kálmán Korút 76 

HU­1087 Budapest 

Hungary 

Manager: Mr Andras Szalóki 

Contact: Mr Doris Keszthelyi 

Telephone:+36 1 313 4824 

+36 1 313 7837 

Facsimile: +36 1 303 9065 

E­mail: 

doris.keszthelyi@energy.centre.hu 

Estonia FEMOPET 

Estonian Energy Research Institute 

Paldiski mnt.1 

EE­0001 Tallinn 

Estonia 

Manager: Mr Villu Vares 

Contact: Mr Rene Tonnisson 

Telephone: +372 2 45 0303 

Facsimile: +372 631 1570 

E­mail: femopet@femopet.ee 

FEMOPET Hungary OMIKK 

c/o National Technical Information 

Centre and Library OMIKK 

Muzeum Utca 17 

HU­1088 Budapest 

Hungary 

Manager: Mr Gyula Nyerges 

Contact: Mr Gyula Nyerges 

Telephone: +36 1 338 4803 

Facsimile: +36 1 3382232 

E­mail: nyerges@omk.omikk.hu 

FEMOPET Romania ENERO 

8, Energeticienilor Blvd. 

RO­79619 Bucharest 3 

Romania 

Manager: Mr Alexandru Florescu 

Contact: Mr Christian Tintareanu 

Telephone: +401 322 0917 

Facsimile: +401 321 2790 

E­mail: crit@mail.gsci.vsat.ro 

FEMOPET LEI - Lithuania 

c/o Lithuanian Energy Institute 

3 Breslaujos Str. 

LT­3035 Kaunas 

Lithuania 

Manager: Mr Romualdas 

Contact: Mr Sigitas Bartkus 

Telephone: +370 7 35 14 03 

Facsimile: +370 7 35 12 71 

E­mail: felix@isag.lei.it 

FEMOPET Poland KAPE-BAPE-

GRAPE 

c/o ΚΑΡΕ 

ul. Nowogrodzka 35/41 XII p. 

PL­00­950 Warsaw 

Poland 

Manager: Ms Marina Coey 

Contact: Ms Marina Coey 

Telephone: +48 22 62 22 794/ 

795/797 

Facsimile: +48 22 62 22 796 

E­mail: kape4@pol.pl 

FEMOPET Slovenia 

c/o Jozef Stefan Institute 

Energy Efficiency Centre 

Jamova 39 

SL­1000 Ljubljana 

Slovenia 

Manager: Mr Boris Selan 

Contact: Mr Tomaz Fatur 

Telephone: +386 61 1885 210 

Facsimile: +386 611612 335 

E­mail: tomaz.fatur@ijs.si 

Latvia FEMOPET 

c/o B.V. EKODOMA Ltd 

Zentenes Street 12­49 

LV­1069 Riga 

Latvia 

Manager: Ms Dagnija Blumberga 

Contact: Ms Dagnija Blumberga 

Telephone: +371 721 05 97/ 

+371 241 98 53 

Facsimile: +371 721 05 97/ 

+371 241 98 53 

E­mail: ekodoma@mail.bkc.lv 

Sofia Energy Centre Ltd 

51, James Boucher Blvd. 

BG­1407 Sofia 

Bulgaria 

Manager: Ms Violetta Groseva 

Contact: Ms Violetta Groseva 

Telephone: +359 2 96 25158 

Facsimile: +359 2 681 461 

E­mail: ecencentre@enpro.bg 

FEMOPET Czech Republic 

c/o Technology Centre AS CR 

Rozvojova 135 

CZ­165 02 Prague 6 

Czech Republic 

Manager: Mr Karel Klusacek 

Contact: Mr Radan Panacek 

Telephone: +420 2 203 90203 

Facsimile: +420 2 325 630 

E­mail: klusacek@tc.cas.cz 

For further details about the 

OPET Network please contact: 

OPET-CU 

13b Avenue de Tervuren 

B­1040 Brussels 

Belgium 

Manager: Mr John Butson 

Contact: Ms Jana Hainsworth 

Telephone: +32 2 7438930 

Facsimile: +32 2 7438931 

E­mail: OPET_CU@ecotec.com 

or visit the OPET Web site: 
http://www.cordis.lu/opet/home.html 

I 
I 

I 
I 

I 
I 
I 

European Commission 

Solid Fuels - Sectoral Report 1995-1997 

Luxembourg: Office for Official Publications of the European Communities 

1998 ­28 p p . ­ 2 1 χ 27.9 cm 

ISBM 92­828­3792­0 

I 



N O T I C E T O T H E R E A D E R 

A great deal of additional information on the European Union is available on the Internet. It can be accessed 
through the Europa server (http://europa.eu.int). 

The overall objective of the Community's Energy Policy is to help ensure the security of energy supplies for 
European citizens and businesses at competitive prices and in an environmental compatible way. DG XVII ini­
tiates, coordinates and manages energy policy actions at European level in the fields of solid fuels, oil and gas, 
electricity, nuclear energy, renewable energy sources and the rational use of energy. The most important actions 
concern the security of energy supply and international cooperation, the integrity of energy markets, the promo­
tion of sustainable development in the energy field and finally the promotion of energy research and technological 
development through demonstration projects. DG XVII manages several programmes such as SYNERGY, SAVE, 
ALTENER and THERMIE. More information is available on DG XVII's pages on EUROPE, the Commission's server 
on the World Wide Web. 

The European Commission 
Directorate-General for Energy DG XVII 
200 rue de la Loi 
B-1049 Brussels 
Belgium 

Fax: +32 2 2950577 
Internet: http://europa.eu.int/en/comm/dg17/dg17homepage.htm 

OFFICE FOR OFFICIAL PUBLICATIONS 
OF THE EUROPEAN COMMUNITIES 
L-2985 Luxembourg 
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