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The European Power Plant Suppliers Association (EPPSA) is the voice, at 
European level, of companies supplying power plants, components and 
services. EPPSA members, located throughout Europe, represent a leading 
sector of technology with more than 100,000 employees.

EPPSA actively promotes awareness of the importance of flexible and 
efficient, state-of-the-art thermal power generation and its crucial 
contribution to ensuring a clean, secure, and affordable energy supply.

EPPSA believes increased investment in Research, Development and 
Demonstration (RD&D) is a key factor in driving EU competitiveness as 
well as ensuring an affordable, low-emission power supply.

Virtually all thermal power plants in the EU are built by members of 
EPPSA or equipped with their components, and provide around 50% of 
Europe’s electricity. EPPSA members provide the most advanced thermal 
power technologies in the world.

EPPSA 

Introductory 

Statement
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Emmanouil Kakaras,
EPPSA President
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Emmanouil Kakaras,  
EPPSA President

Message from  

the President

In 2015, the whole world closely followed the 21st United Nations 
Climate Change Conference in Paris. Beginning with the Rio Earth 
Summit in 1992, the Conference of the Parties (COP) conventions 
have sought to mobilise international political response to 
climate change and establish concrete goals to fight it. The 
COP21 agreement sets a new benchmark – limit the rise in global 
average temperature to well below 2°C. Climate change was 
acknowledged as an urgent threat that may lead to irreversible 
damage if we do not act immediately. 

This agreement vindicates the EU’s early efforts and associated 
legislation to reduce carbon emissions, and the thermal power 
industry is ready to tackle the associated challenges. 

How do we contribute? 

The thermal power generation sector has already taken a number 
of steps towards reducing its overall carbon footprint. For example, 
retrofitting existing plants with state-of-the-art technologies that 
enable  them to use multiple types of fuels – including CO2 neutral 
biomass. Co-combustion of primary fuels with biomass allows to 
cost-effectively minimise the overall CO2 intensity per kWh of 
electricity produced. This improves the efficiency and flexibility 
of power generation and reduces the dependence on fossil fuel 
imports, tapping into indigenous resources where available, 
while maintaining affordable energy supply. Improvements are 
also being made to flue gas cleaning systems to surpass the 
latest requirements in EU regulations on air quality. But more can 
be done by investing in these technologies and this momentum 
must not be lost, or we risk seeing the introduction in Europe of 
cheaper, but much less clean and less efficient technologies from 
countries that are not part of the Organisation for Economic Co-
operation and Development (OECD). This wouldn’t just threathen 
the environment, but also the technological leadership of the EU 
- with the associated employement of a highly skilled European 
workforce.

Way forward

More funding for RD&D must be secured to allow the thermal 
power industry to develop and introduce new and improved 

technologies. This will help raise efficiency levels while reducing 
both capital and operational expenditures, ensuring affordable 
electricity for both consumers and industry in Europe.

The COP21 has also led to a renewed interest in Carbon Capture, 
Storage and Usage (CCSU) technology. CCSU has been recognised 
by the European Commission as a strategic technology to be 
further developed, as confirmed in its Energy Union Package 
adopted in February 2015 and is indispensable to reach EU’s 
decarbonisation targets. In combination with efficient thermal 
power generation technology, it can pave the way for a clean 
and sustainable EU energy system. The upcoming debates on 
the Innovation Fund, whose predecessor NER300 supported CCS 
demonstration projects in the EU, must offer the opportunity to 
ensure adequate financial support to demonstrate this technology 
on large scale and unlock its potential for Europe. 

Despite – or perhaps because of – all these changes, thermal 
power is set to have a prominent role within the energy mix. EPPSA 
supports the deployment of renewable energy sources, but one 
cannot ignore the intermittent nature of some of them. Thermal 
power can provide the necessary flexibility and dispatchability 
when demand outstrips the supply or vice versa.

The COP21 target to maintain average global temperatures to 
well below 2°C will result in further national efforts to reduce 
CO2 emissions. This will impact the European energy production 
system, raising new challenges that will need to be tackled. 
EPPSA is looking forward to further working constructively with 
EU institutions and stakeholders to address these challenges 
and ensure the  added value of the European Thermal Power 
Technology is appropriately recognised in a fair and balanced 
legislative framework, supporting the move to a low-carbon 
Europe.

Emmanouil Kakaras
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Patrick Clerens, 
EPPSA Secretary General
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EPPSA believes
in a balanced energy mix

in Europe’s technological excellence

in affordable electricity for consumer and industry

To meet the tremendous growth in demand for electricity due to the electrification of society and ensure the 
security of supply, all available sources are needed. There is not one, ideal energy source.

Increased investment in Research, Development & Demonstration (RD&D) in more environmentally-friendly 
technologies, inter-alia, Carbon Capture, Storage and Usage (CCSU) technologies, is vital. 

Improved flexible, efficient and clean fossil fuel power plants need rapid implementation to preserve scarce 
natural resources and achieve CO2 reduction targets. Funding, a comprehensive legal framework and public 
support are needed to make demonstration plants happen and keep Europe a global leading knowledge-
based economy through centres of RD&D excellence creating skills and jobs. 

Electricity in the EU must be affordable for consumers and industries to remain at the forefront of competitiveness 
in a global dimension.

Key Messages
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	Background

In order to safeguard human health and the environment, 
legislations on both national and EU levels exist in order to prevent 
or as much as possible limit emissions of harmful substances into 
air, water, and soil from industry. At the EU level, the IED (Industrial 
Emissions Directive, 2010/75/EU) sets the frame for BREFs, BATAELs 
and ELVs. How to sort these different acronyms?

	How does the IED work?

According to the IED, industrial installations like power plants 
need to operate with a permit, in which plant-specific Emission 
Limit Values (ELVs) are defined. The permitting authorities in 
each Member State must ensure that permits are granted only 
to installations that are able to fulfil Europe’s strict emissions 
requirements, and this is guaranteed by requiring the application 
of Best Available Techniques (BAT), which can be found in the Best 
Available Techniques Reference Documents (BREFs). 

	What is a BREF?

BATs are those techniques which achieve a high level environmental 
of protection and are both economically and technically feasible; 
overall, they must be reasonably accessible to the operator. Finally, 
BATs refer not only to specific types of technology or to specific 
components, but also to the way that an entire installation is 
designed, maintained and operated.

Emissions into air, water and soil differ according to the type of 
industrial activity. For each type of industrial activity, there exists 
a document that represents an overview of the BATs – the Best 
Available Techniques Reference Document, or BREF. This document 
contains conclusions that list the emission levels (referred to as 
the BAT Associated Emission Levels (BATAELs)) associated with 
each technique, defining a range of emissions (e.g. from 2 mg to  
10 mg/Nm3) that correspond to each. When a technique meets these 
ranges, it is considered a BAT. Currently, 32 BREFs exist, covering all 
kinds of industrial activity ranging from cement manufacture to 
large combustion plants. 

 Thermal Power 

a Reality

Large Combustion Plants 

Large Combustion Plants Directive Industrial Emissions Directive

Annex V (1) ELVs

apply for plants where the permit was granted before 2013 or which enter operation by 2014

Annex V (2) ELVs

apply for plants where the permit is granted after 2013 or which enter into operation after 2014

Derogations

In case of supply shortages:

•	 low-sulphur fuels supply interruption --> derogation up to 6 months

•	 gaseous fuels supply interruption --> derogation up to 10 days (can be extended if necessary)

Art. 4 (4) Exceptions (for limited plant lifetimes) If operation continues, Annex V (2) ELVs applicable

Transitional National Plans

for plants where permit was granted by 2002 or 
which entered operation by 2003

if operation continues, Annex V (2) applicable

if < 1,500 operating hours per year, Annex V (1) 
applicable

2011 2015 20192012 20162013 20172014 2018 2022 2025

Limited Lifetime Derogation

for plants with maximum 17,500 operating hours during this period

must fulfil ELVs applicable in permit as of 31.12.2015

if operation 
continues, Annex 
V (2) applicable

ELVs and Exemptions in the IED
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	BREF review process

Technological progress necessitates a periodic review of the 
BREFs as new techniques that are able to further reduce harmful 
emissions are developed and refined. To ensure that the highest 
possible environmental protection is achieved throughout Europe 
given the Best [currently] Available Techniques, the IED contains 
provisions for a revision process.

Once a BREF has been updated and its BAT conclusions adopted, 
permitting authorities in Member States have a period of four 
years in which they must review and, if necessary, update existing 
installations’ permits to ensure that the ELVs of all installations do 
not exceed the range of the BATAELs of the new BAT conclusions.

Overall, emission limits drive technological Research and 
Development, which result in better available technologies, which 
then influence future legislation. This represents a cyclical process 
that improves technologies for an increasingly clean environment 
and, consequently, a healthier planet and society.

	What is the relevant framework for thermal power plants?

The IED considers thermal power plants as “large combustion 
plants” (above 50 MW thermal) and sets requirements that vary 
depending on the age, size, fuel, and lifetime of the plant.

There are special regimes, for example for older plants that can 
be included in so-called “Transitional National Plans” to allow 
enough time to refurbish them with BATs. Otherwise, they may be 
exempted from the IED’s requirements via the so-called “Limited 
Lifetime Derogation”, which is granted provided that they operate 
for a limited number of hours. In addition, temporary derogations 
are possible in the case of supply shortages.

Nevertheless, once the different temporary exemptions will have 
expired, the large combustion plants in operation in the EU will 
have to meet the ELVs as set out in Annex V (2) – until the updated 
LCP BREF arrives at newer, stricter values. 

Turbogenerator

	The new LCP BREF and its legally binding values

Since the launch of the LCP BREF review in 2011, EPPSA has been 
an active member of the LCP BREF Technical Working Group. EPPSA 
helped coordinate input on data to derive BATAELs from operational 
values, providing expert input on technologies and leading the Task 
Force on Energy Efficiency that yielded the agreed design energy 
efficiency values contained in the LCP BREF.

In 2015, the LCP BREF Technical Working Group finalised its work to 
define what should be the contents of the new BREF, including the 
new BATAELs and other BATAEPLs (BAT Associated Environmental 
Performance Levels).

In 2016, EPPSA will continue following the LCP BREF as it passes 
through the IED Article 13 Forum where other industries, NGOs and 
Member States will review and produce an opinion on the final 
draft BREF and its BAT Conclusions. This opinion will then be given 
to the IED Article 75 Committee, consisting only of Member States 
and the European Commission, who will adopt the BREF and turn it 
into a legally-binding instrument.

The BATAELs contained in the revised LCP BREF should then be 
published in 2017 and will form the basis for setting permit-specific 
ELVs. New plants will need to meet its requirements from the 
publication date and 4 years later for existing plants.

	State-of-the-art technology for clean coal

The new LCP BREF sets more ambitious requirements for substances 
already regulated and has added new pollutants (e.g. mercury) to 
be abated (for more information on Mercury Removal Techniques, 
please refer to the ‘Mercury Removal - Guideline for Assessment 
and Design Recommendations’ paper). It is understandable that 
implementing the LCP BREF may be a challenge for operators, but 
the technology is there to help make clean coal a reality.

Boiler with an even combustion temperature profile - 
optimal for handling a wide variety of fuel properties
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Below are the general legally-binding values, stemming from 
different binding EU legislation, e.g. the BREFs, the IED or the 
Medium Combustion Plant Directive. Many exceptions exist and are 
not listed here. For more information and for a full description of 
this table, please visit www.eppsa.eu.

Bear in mind that local permitting authorities may always ask 
stricter emission levels than those described here.

Fuel Type of 
Value

Legal  
Instrument MW Type NOX SO2

Indicative CO (Yearly) 
(existing = ≥1500 hpy) HCl HF Dust Hg

Biomass ELV MCP 1-5 500 200 50

Biomass ELV MCP 5-20 300 200 30

Biomass ELV MCP 20-50 300 200 20

Biomass ELV IED 50-100 250 200 20

Biomass ELV IED 100-300 200 200 20

Biomass ELV IED ≥300 150 150 20

Biomass Benchmark MCP 1-5 200 10

Biomass Benchmark MCP 5-50 145 5

Biomass BATAEL BREF 50-100 120-200 30-175 <30-250 1-12 <1 2-10 <1-5

Biomass BATAEL BREF 100-300 100-200 <20-85 <30-160 1-12 <1 2-10 <1-5

Biomass BATAEL BREF ≥300 65-150 <20-70 <30-80 1-12 <1 2-10 <1-5

Coal ELV MCP 1-5 500 400 50

Coal ELV MCP 5-20 300 400 30

Coal ELV MCP 20-50 300 400 20

Coal ELV IED 50-100 300  
(400 PL) 400 20

Coal ELV IED 100-300 200 200 20

Coal ELV IED ≥300 150  
(200 PL)

150  
(200 FB) 10

Coal Benchmark MCP 1-5 100 10

Coal Benchmark MCP 5-50 100 5

Coal BATAEL BREF 50-100 155-200 170-220 <30-140 1-6 <1-3 4-16 Coal: <1-3; 
Lignite: <1-5

Coal BATAEL BREF 100-300 80-130 135-200 <30-140 1-3 <1-2 3-15 Coal: <1-3; 
Lignite: <1-5

Coal BATAEL BREF ≥300 FBC 80-125 25-110 <30-100 1-3 <1-2 3-10 Coal: <1-2; 
Lignite: <1-4

Coal BATAEL BREF ≥300 PC 80-125 25-110 <5-100 1-3 <1-2 3-10 Coal: <1-2; 
Lignite: <1-4
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Upcoming technical work on the ICS BREF

	 Industrial Cooling Systems BREF

Another relevant BREF for thermal power plants concerns Industrial 
Cooling Systems – the ICS BREF. It contains specific provisions for 
cooling towers used in thermal power generation. Within EPPSA, 
the Cooling Division is active through the ICS BREF Working Group 
at analysing and commenting on the current contents of the ICS 
BREF, written in the 90s and published in 2001. 

Over the last 15 years, the landscape has changed for cooling. 
Horizontal thinking and resource efficiency now set the frame. This 
explains why the European Commission is interested in merging 
the ICS BREF with the Energy Efficiency BREF while encompassing 
the broader Circular Economy considerations as well as energy 
and water efficiency. This new document would be the “Resource 
Efficiency BREF”.

	Challenges and opportunities of 
a “Resource Efficiency BREF”

Without the ICS BREF’s specific 
provisions to ensure minimal 
environmental impacts, there will 
be uncertainty as to the utilities’ 
requirements and associated 
guarantees that the EPPSA 
members will need to provide. 
A modernised ICS BREF should 
mandate the implementation of 
the EPPSA members’ state-of-the-
art technologies and their proper 
functioning. This will help protecting 
waterways and air linked with cooling 
towers, an important aspect to protect 
human health.

At the same time, the EPPSA members 
already are specialists in assessing 
the energy and water balances of 
their power and cooling tandems. 
It is hence of little value to describe 

such considerations in a merged Resource Efficiency BREF, which 
risks enlarging the technological descriptions in a way that they are 
either too general to derive binding values, or too specific to derive 
values that are applicable everywhere (e.g. making Combined Heat 
and Power a general requirement, which is not always feasible). 

If the European Commission nevertheless moves to merge both 
BREFs and link them to the Circular Economy, as long as feasible 
environmental requirements for cooling towers remain, it could 
bring added value to EPPSA members by raising the profile of 
members’ technologies.

The EPPSA members active in the ICS BREF Working Group will 
continue their analysis of the existing BREF and of the Commission’s 
proposal in 2016 to determine a way forward, pending the start of 
the ICS BREF review during the current BREF review cycle.

Bringing

 Industrial Cooling 

into the 21st century
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CCS 

The COP21 agreement has set a new benchmark – limit the rise 
in global average temperature to well below 2°C. To achieve this, 
deep cuts in CO2 emissions over the coming decades are required. 
Although Carbon Capture and Storage represents a potentially 
important abatement option for achieving this, commercial scale 
CCS developments are lagging behind. Therefore, the EU needs 
an appealing approach for CCS that provides improved solutions 
with respect to cost, performance, operational flexibility and re-
use of CO2. 

CO2-Enhanced Oil Recovery (CO2–EOR) is a 
proven technology increasing oil recovery and 
simultaneously storing CO2 permanently in the 
subsurface. Commercial CCU propositions such as 
mineralisation and CO2-EOR can make a significant 
contribution to climate change abatement by 
providing long-term CO2 storage and also providing 
an economic drive for CO2 capture and network 
development. Other CCU propositions, although 
involving smaller quantities of CO2, and without 
long-term storage potential, can also provide 

economic drivers for CO2 carbon capture, especially in locations 
where access to storage sites is limited. Commercial CCU can also 
be part of resource efficiency and circular economy strategies that 
look at the valorisation and use of waste streams. The assessment 
of such future options for CO2 re-use requires a careful comparison 
against alternative scenarios involving similar clean processes 
that do not use CO2. 

With the exception of mineralisation and CO2-EOR, CO2 will be 
released back into the atmosphere for a substantial number of 
CCU options. 

Next to the CCU options shown in the image below, there is 
also the option of permanent storage. This is mainly focused on 
using CO2 as the solvent for EOR, and the emerging technologies 
of carbonation and mineralisation feedstock options, coming 
from industrial sources generating mineral residues sufficiently 
reactive with CO2. For athmospheric CO2 concentrations, these 
emerging options provide the long-term storage needed but their 
very limited scale limits their global mitigation potential. 

EOR is a mature technology, which can potentially fulfil a crucial 
role as an enabler for large uptake volumes of CO2 and thus CCS. 
The use of CO2 to boost urea or methanol production reached 
already commercial status whereas others are at the theoretical 
and research phase, or are at the pilot/demonstration phase, 
and need further development to reach commercial status. 
For example, the direct electrochemical reduction of CO2 from  

CCU Possibilities

Hurdles
Applications

Any form of combustion, such as the operation of a thermal 
power plant, generates Carbon Dioxide (CO2). There is a 

political will to limit these emissions.
The goal of Carbon Capture and Storage (CCS) is to prevent 

the CO2 generated from being released into the atmosphere. 
Instead, the CO2 is stored underground.

CCS has long been used by the Oil Industry (in a process 
known as Enhanced Oil Recovery). This involves injecting CO2 
deep underground into oil reservoirs – so that it increases the 

pressure, changes the viscosity and forces more oil out.
CO2 can be stored in deep saline aquifers, which hold the CO2 in 
the same way that a sponge holds water within its pores. Like 
the water in a sponge, liquefied CO2 can be locked indefinitely 

within aquifer layers, which are abundant on Earth.
CO2 storage has proven environmentally safe in all experiments 
conducted so far. 3 million tonnes of CO2 every year are stored 

in test sites located in North America and the North Sea.

CCU routes (source: US DoE)
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bio-based feedstocks is currently available only at low technlogy 
readiness levels. Therefore, significant research efforts are still 
required before these technologies will have an impact. 

For CCU as an enabler for CCS, system integration will be a crucial 
aspect to be considered, because:

•	 Multiple users might benefit from a common CO2 infrastructure 
for storage and utilisation; 

•	 Increase of CO2 demand;
•	 System flexibility will be increased, by demand response of 

CCU applications, facilitating base load off-take for EOR and 
storage;

•	 Emerging CCU technologies will benefit from a reliable 
supply chain of CO2, the emerging CCU technologies will have 
different flow rates and in most cases the uptake volume is 
lower than cost–effective capture technologies produce.

The reuse of CO2 properly integrated with permanent CO2 
storage options enables the opportunity to develop a common 
CO2 infrastructure, increase the demand of CO2, provide system 
flexibility by demand response of CCU applications and provide 
a reliable CO2 source for emerging CCU technologies with smaller 
CO2 off- take levels. 

This short introduction to CCS & CCU was based upon the expertise of the EPPSA 
members and on the 2015 CCU report by the European Technology Platform for 
Zero Emission Fossil Fuel Power Plants.

Power Station with CO2 Capture

Unmineable 
Coal Bots

Pipeline

Depleted Oil or 
Gas Reservoirs

Deep Saline Aquifer

Pipeline Ocean

Technology maturity curve of CCU options (status: 2015) (source: ZEP)

Electricity

Coal

CO2 Storage
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	Reducing CO2 intensity of fossil power plants 
Biomass co-combustion

The EU has set the political aim to reduce EU CO2 emissions by 40% 
compared to 1990 and to have 27% of final energy consumption 
in the EU as a whole coming from renewable energy sources by 
2030. The Paris Agreement is also committing parties to limit the 
temperature increase to well below 2°C. This will require more and 
more innovative ways to generate thermal power. Thermal power 
plants, which, amongst others, have an important grid stabilisation 
role, will therefore need to reduce their CO2 intensity per kWh of 
electricity produced. This can be done by efficiency increases and 
carbon capture, but also by the co-combustion of biomass.

To use biomass as a fuel, it must have been harvested sustainably 
to avoid increasing the greenhouse gas emissions in the overall 
process. Sustainably-harvested biomass is CO2 neutral, which 
means that any fossil fuel replaced by such biomass is reducing the 
specific CO2 emission/kWh in the power plant.

Biomass combustion has its merits both on a small and a large scale 
and both in biomass-only plants and in co-combustion plants. But, 

since the ultimate goal is the reduction of CO2 emissions, finding 
the most efficient ways to turn biomass into electricity should be 
the aim. When discussing co-combustion, one normally speaks of 
large scale (typically over 50 MW thermal) biomass co-combustion, 
which is the use of different fuels (which can include multi-fuel 
combustion capabilities) in the same power plant. Co-combustion 
can be done by mixing biomass with coal, and then using the 
blended fuel, as is often done in existing large scale power plants. 

Adding the biomass to the existing solid fuel is the easiest way to co-
combust: the biomass is ground and then combusted together with 
the primary fuel. This can occur regardless of whether the plant’s 
firing system is a fluidised bed or a pulverised fuel combustion, 
keeping in mind that fluidised bed combustion boilers may handle 
more diverse biomass streams given their longer residence time.

If the biomass is unsuitable for this direct blending, a separate 
mill and, if necessary, a separate burner, can be retrofitted with 
little investment. It is also possible to have a two-staged process, 
where the biomass is first gasified, after which the thus produced 
syngas is combusted in a second step, with or without cleaning, in 
a turbine or a boiler.

All of these options depend on the characteristics 
of the biomass as well as on the specificities of 
the plant, mainly its age. Technically speaking, 
modern power plants need little to no modification 
to enable co-combustion. The existing mills can 
often be used to grind the biomass to the same 
particle size as the primary fuel, thus allowing a fast 
switching between fuels and a continuous use of 
the existing boiler as well as the other components, 
while taking advantage of the highly-efficient 
steam-water cycle.

Protecting the environment does not only involve 
reducing greenhouse gas emissions however; 
preserving air quality is also crucial. Small scale 
biomass combustion is very often criticised for 
emitting high quantities of Particulate Matter (PM) 
as well as other pollutants (i.e. SOX, NOX). This is in 

Biomass

Fuel Flexibility

Eslöv Lund, Sweden - Biomass Plant
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contrast with the sophisticated flue gas cleaning 
systems of large combustion plants, which do 
capture them. 

EPPSA therefore welcomes the emission limit values 
defined in the newly-adopted Medium Combustion 
Plants Directive (EU 2015/2193). This directive sets 
the first EU-wide minimum requirements for plants 
having boilers with a rated thermal input of 1-50 
MW. These air protection requirements and their 
compliance deadlines vary according to plant size 
and fuel, but are a step in the right direction.

Large scale thermal power plants have a higher 
efficiency than small scale thermal plants thanks 
to a high-pressure and high-temperature steam-
water cycle. This means that using the highly-
efficient steam parameters of existing coal plants to generate 
electricity from renewable biomass will bring higher efficiencies. 
This higher efficiency, together with economies of scale, mean 
that less biomass needs to be burnt to obtain the same amount 
of renewable electricity if it is (co-)combusted in large plants 
compared to small ones. This reduces the stress on scarce biomass 
resources. For instance, in a large, electricity-only power plant, 
electrical efficiencies of over 45% can be achieved, while this figure 
can leap to above 90% if combined heat and power is used.

Large scale biomass combustion and biomass co-combustion 
often are the most efficient ways to use biomass for electricity 
production. They have the additional benefit that large scale power 
plants are existing infrastructures, lowering the cost of producing 
electricity from biomass. Additionally, such plants can often handle 
challenging and/or underused biomass streams such as certain 
sewage sludges. 

EPPSA members have successfully built and retrofitted biomass co-
combustion (or multi-fuel) plants in the past. The Avedøre 2 power 
plant in Denmark is a multi-fuel system, able to combust natural 
gas, oil, straw and wood pellets with efficiencies that can reach up 
to 94%. The purely electrical efficiency is 49%. By co-combusting 
biomass in large scale power plants, state-of-the-art technologies 

Multifuel

with higher energy efficiencies and sophisticated air protection 
units can ensure the best environmental performance for this 
renewable fuel. 

But this is not always recognised from a political point of view. 
For instance, in some EU Member States, financial support and 
preferred grid feed-in are granted to biomass combustion in smaller  
and/or biomass-only plants, but larger biomass co-combustion is 
not supported, let alone incentivised. It is not really understandable 
why there is such a discrepancy for the energy use of biomass. 
Sustainably harvested biomass is a carbon-neutral fuel, no matter 
where it is combusted.

The efficiency of biomass use should be the determining factor. 
Neither the size of the plant nor the question of whether it is a 
biomass-only or a biomass co-combustion plant should play a role 
in ranking such plants for policy-setting.

This is why EPPSA asks policy-makers to treat all sustainably 
harvested biomass as carbon-neutral and to support all biomass 
combustion the same way!

Avedøre, Denmark - Co-combustion
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CSP 

	Making Concentrated Solar Power part of the future energy 
mix

The EU has set the political objective to have 27% of its total final 
energy consumption coming from renewable energy sources by 
2030. This increasing share of partially intermittent renewable 
energy sources in a fully integrated European electricity market 
will surely be one of the biggest challenges of the Energy Union. 
Concentrated Solar Power (CSP), however, could very well bring 
tomorrow the operational stability that is currently lacking in the 
renewable energy sources that are the most common in the EU, i.e. 
Wind and Photovoltaic (PV).

CSP is produced by concentrating sun rays towards a solar receiver 
to generate superheated steam (based or not on heated fluid 
e.g. boiling water, thermal oil, molten salt). From this point, the 

mechanism is identical to the one of a classic thermal power plant, 
with the steam feeding a steam turbine to produce electricity.

New developments in thermal storage capacity have increased 
the dispatchability of solar-based thermal power generation by 
dissociating steam production from solar energy absorption (e.g. 
through energy storage). This dispatchability is a key advantage 
over cheaper photovoltaic plants, as electricity cannot efficiently 
be stored at an industrial scale based on the state of existing 
technologies and photovoltaic-based production necessarily 
follows sunshine fluctuation.

Despite these prospects, CSP has yet to achieve significant market 
penetration. One of the obstacles is the regional limitation of CSP; 
i.e. it cannot be implemented everywhere. Similar to traditional 
photovoltaic solar panels, to fully implement this technology, one 

Concentrated Solar Power
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requires favourable weather conditions, i.e. a high ratio of sun 
throughout the year. Typically, such “favourable” circumstances can 
usually only be found in desert climes, of which Europe has only 
a limited capacity. An exception in this is Spain, which is one of 
the leading European countries in this field with several CSP plants, 
e.g. the Solnova Solar Power Station (150 MW), the Andasol solar 
power station (150 MW), and Extresol Solar Power Station (100 MW). 
Examples of larger demonstration plants can be found outside 
Europe, e.g. The Ivanpah Solar Power Facility is the largest solar 
power plant in the world (377 MW), located in the Mojave Desert of 
California, or the SEGS installation (354 MW). Other solar thermal 
plants include the molten salt plant (110 MW) built in the remote 
Atacama desert in north Chile, which has one of the highest level of 
solar power radiation in the world.

	More Research and Innovation support

More needs to be done to preserve the Solar Thermal Electricity 
European industry global leadership. Enabling framework 
conditions in the European Union and the EU Member States to 
foster the mass deployment of this technology are currently missing 
at the moment. Specifically, market development programmes with 
associated learning and economies of scale as well as intensified 
R&D efforts to bring Technology Readiness Levels of innovative 
concepts closer to the market need to be supported by the 
European Commission and EU Member States in conjunction with 
the continued efforts by the private sector. This should lead to a 
substantial cost decrease for CPS in those regions where it can be 
applied, with a view to optimise the share of solar thermal power 
and CSP in the future European energy mix, complemented by state 
of the art classical thermal power generation, and guaranteeing 
a continuous energy supply in the future and contribute to a 
successful, clean and sustainable European Energy Union.
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Communication 

Activities

  Technology Evening 2015 & EPPSA Study “Thermal Power in 
2030 – Added Value for EU Energy Policy” 

On the 19th of January 2015, EPPSA organised its 9th Technology 
Evening, with the theme “Thermal Power: a Bridge to the Future”, 
attracting more than 100 attendants.

The evening saw a keynote of Dr Klaus Dieter Borchardt - Director 
of Directorate B - Internal Energy Market of DG Energy - and the 
official launch of the EPPSA study on “Thermal Power in 2030 
- Added Value for EU Energy Policy”, which was presented by Dr 
Kakaras, EPPSA President, and Dr Farley, its co-author.

The study analyses 24 scenarios, as set forth by 7 studies, with 
attention to their projections for 2030 for the Generation Mix, the 
Capacity Mix and the Thermal Capacity. These projections were 
prefaced by an in-depth analysis of the EU Energy Policies and 
juxtaposed with the findings of the EPPSA New Build Database to 
get a better idea of where we are coming from, where we could go 
and where we should go.

Main conclusions of the study:

•	 EU Energy Policies have set the market on course for a low-
carbon electricity system but the importance of Thermal 
Power and fossil fuel diversity has not been fully recognised.

•	 Though all studies foresee an important role for Thermal 
Power plants, this role is changing as a result of the increasing 
deployment of intermittent RES and Thermal Power plants 
are moving from mostly “baseload” operation to more flexible 
operation.

•	 Thermal Power plants (coal, lignite, gas and biomass), new 
and retrofits, are capable of balancing the variabilities 
of demand and intermittent generation whilst meeting 
environmental limits over their full load range. But there 
are important consequences for the economics of the whole 
power system and for current and future investments.

•	 EU and Member State policy makers must address the 
disconnection between, on the one hand, the importance of 
Thermal Power through to 2030 and beyond and, on the other,  
the lack of economic viability under current policies.
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An additional highlight of the event was the renewed cooperation 
of the thermal power representation on EU level, which will lead 
to an enhanced collaboration for thermal power generation. This 
collaboration is meant to highlight the crucial role of Thermal Power 
Generation in ensuring the affordability and security of supply in 
Europe.

	PowerGen Europe & EPPSA Study “Mercury Removal - 
Guideline for Assessment and Design Recommendations”

Once again, EPPSA was present at the PowerGen Europe / 
Renewable Energy World Europe (PGE/REWE), which took place in 
June in Amsterdam, the Netherlands. The EPPSA team manned the 
booth – answering questions about Thermal Power and EPPSA – and  
Dr Harald Reissner, chairman of the Flue Gas Cleaning Working 
Group, presented the latest EPPSA Study on ‘Mercury Removal – 
Guideline for Assessment and Design Recommendations’. 

Published in June 2015, this EPPSA technical report aims at 
identifying the state of play on mercury emissions from coal-fired 
power plants. The Minamata Convention is a strong push to abate 
mercury emissions from power generation worldwide. In the EU, the 
new LCP BREF contains BATAELs for mercury emissions to air, figures 
that will be translated into Emission Limit Values in individual 
plants’ permits.

EPPSA therefore wanted to provide insightful information on the 
chemistry and technologies behind mercury removal, explaining at 
the same time what combination of techniques and technologies 
exist and can be adapted for every local situation.

Abating mercury is important to preserve human health and the 
environment. Modern technology can help achieving this goal 
while complying with the tight new legislation. It is important that 
coal-fired power plant operators plan and successfully retrofit their 
plants to achieve this new requirement to enable clean coal to play 
its role as a reliable and dispatchable source of indigenous energy.

Oxidation

High Halogenic Content Fuel + SCR DeNOX Catalyst

Low Halogenic Content Fuel + Oxidation Catalyst

Low Halogenic Content Fuel + Bromine Addition to Fuel

Separation

Absorption into Wet Scrubber + Additives to Minimise 
Re-Emission

Adsorption on PAC in Fabric Filter/CDS/SDA Systems

Treatment Gypsum-, Wastewater- + Sludge Treatment

Main unit operation for mercury control 21

Wet Limestone FGD plant Lünen (Source Trianel)

Absorber Stairtower

Emergency Tank
Gypsum 

Dewatering

Limestone Silo Gypsum Silo

Pump Building
Wastewater 
Treatment



	Modelling Energy Scenarios for South Eastern 
Europe and EPPSA Study “Flue Gas Cleaning 
Retrofit - Guideline for Assessment and Design 
Recommendations” study

The Energy Scenarios for South Eastern Europe Workshop’ 
was organised by the European Commission Joint Research 
Centre (JRC) and the Energy Community Secretariat (ECS) 
in December in Vienna, Austria. The workshop aimed at 
exploring possible energy scenarios up to 2030-2050 for South 
Eastern Europe, and EPPSA was invited to present its vision. 

Mr Clerens gave a presentation which analysed the current 
situation in South Eastern Europe – which is still heavily 
reliant on thermal power but risks having an outdated fleet 
– and explained the need for state-of-the-art thermal power 
plants able to provide flexible backup to an increasingly large 
renewable energy fleet.

Specific points of emphasis were placed upon Mercury Removal 
Techniques and Flue Gas Cleaning Retrofits. On the latter, Mr Clerens 
was supported by the “Flue Gas Cleaning Retrofit - Guideline for 

Assessment and Design Recommendations” study, as prepared by 
the Flue Gas Cleaning Working Group in December 2015. 

Broader than the previous publications, this paper is primarily 
aimed at coal-fired power plant operators, particularly those in 
Europe beyond the EU, who may not have had experience with 
retrofitting their installation(s) with more efficient flue gas cleaning 
technologies.

EU Legislation is going in the direction of spreading the use of BATs 
and mandating their implementation, which is positive news for 
the environment. Cleaning up coal-fired power plants by bringing 
them among the top environmental performers in terms of air 
emissions also carries great public image benefits.

Nevertheless, retrofitting flue gas cleaning systems to meet 
requirements on SOX, NOX, Dust, and from now on also mercury, 
carries technical challenges and associated costs.

EPPSA Booth at PowerGen A lime stone quarry, providing lime stone for Flue Gas Cleaning
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Hydrated Lime

Flue Gas

Clean Gas
to Atmosphere
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Collector

Dry FGD / Fly ash
by-product to use or dispose

Recycle of 
Lime / FGD / Fly ash

Dry
Absorber

Stack

Flow diagram of semi-dry technique (CDS) 

Sorbent

Flue Gas

Clean Gas
to Atmosphere

Particulate 
Collector

Dry FGD / Fly ash
by-product to use or dispose

Stack

Flow diagram of dry technique (DSI)
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Flue Gas Cleaning at the Moorburg Plant

EPPSA therefore wanted to provide background information on 
chemistry and technology enabling the abatement of the various 
types of regulated pollutants. The paper then provides an insight 
into the trade-offs of different technologies (e.g. abating NOX 
through Selective Catalytic Reduction or Selective Non-Catalytic 
Reduction) and the “DOs and DON’Ts” when retrofitting an existing 
installation.

The resulting report provides an all-in-one document that is useful 
to technical experts tasked with devising and tendering the retrofit. 
It also can inform higher-level / management within the utility 
as well as civil servants on the necessity to retrofit. Equally, it can 
help underlining the limits and realities of bringing an installation 
into compliance with what is now one of the most advanced set of 
emissions requirements for power plants in the world.

	Other Events where EPPSA presented

2015.04.16	 EEF Working Group Assistants Briefing,  
Brussels, Belgium

2015.04.22	 VGB - Generation in Competition,  
Berlin, Germany

2015.05.06	 All-Energy 2015,  
Glasgow, UK

2015.06.25	 Member of the European Parliament Assistant 
Briefing,  
Brussels, Belgium

2015.07.08	 11th European Commission-Euracoal Coal Dialogue,  
Brussels, Belgium

2015.08.26	 NRW - Disponible Strombereitstelling der Zukunft,  
Düsseldorf, Germany

2015.09.09	 VGB - Opportunities for Power Generation,  
Vienna, Austria

All EPPSA publications, presentations and information are available 
on the website, www.eppsa.eu.

Investment Costs

New Systems and 
Upgrades, Small and 

Big Units

Operation  
Experience References

Energy Costs
•	 Heating
•	 Pressure Drop
•	 Compressed Air

Waste Disposal Costs
•	 Rock Filling
•	 Landfill

Operating Costs
•	 Costs for Additives

Maintenance Efforts, 
Costs for Spare and 

Wear Parts

Removal Efficiencies,
Capacity Reserves
•	 Fuel Changes

Key parameters to consider during technique selection
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The Secretariat

EPPSA’s Secretariat is the bridge between the member companies and the EU institutions. It consists of a Secretary-General 
backed up by a policy and communication team. Together, they monitor EU legislation concerning energy and funding 
opportunities. The secretariat promotes the awareness of the positive implications of technologies in conventional power 
generation.

After 4 years of dedication as the EPPSA Policy Officer, Mr Nicolas Kraus left the Association in September 2015. 
He was replaced by Mr François Paquet. 
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Utility boilers firing oil, gas and coal for sub- 
critical, super-critical and ultra-supercritical steam 
conditions; Heat Recovery Steam Generators; 
biomass & waste-to-energy boilers; low- NOX firing 
systems for oil, gas and coal-firing; boilers upgrade 
and rehabilitations.

AC Boilers 
Largo Buffoni 3 
21013 Gallarate – Italy 
Tel: +39 0331 738 111 
Fax: +39 0331 781 589 
E-mail: info@acboilers.com 
www.acboilers.com

Amec Foster Wheeler is the Center of Technology for 
Fluidised Bed Boilers and Gasifiers, WHBs and Flue 
Gas Cleaning technologies. The company provides 
steam generators, after-market services and 
environmental products to the power, industrial 
and waste-to-energy sectors.

Amec Foster Wheeler 
Metsänneidonkuja 8 
02130 Espoo – Finland 
Tel: +358 10 393 11 
Fax: +358 10 393 6162 
E-mail: firstname.surname@amec.fw.com 
www.amecfw.com

A globally leading supplier of plants and services for 
the hydropower, pulp and paper, metals, and other 
specialised industries (solid/liquid separation, feed 
and biofuel).

Bilfinger Power Systems 
Europaallee 1 
46047 Oberhausen – Germany 
Tel: +49 208 4575 7500 
Fax: +49 208 4575 4637 
E-mail: info.bbs@bilfinger.com 
www.bbs.bilfinger.com

Bilfinger Power Systems is a subgroup of the 
engineering and services company Bilfinger SE. 
The subgroup’s core business concentrates on the 
power generation sector.

Andritz Energy & Environment 
Waagner-Biro-Platz 1 
8074 Graz/Raaba – Austria 
Tel: +43 316 501-0 
Fax: +43 316 501-482 
E-mail: info-aee@andritz.com 
www.andritz.com
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ABB Power Generation provides integrated power 
and automation solutions for conventional and 
renewable-based power generation plants and 
water applications like pumping stations and 
distribution plants.

ABB Power Generation 
Affolternstrasse 44  
8050 Zürich – Switzerland 
Tel: +41 43 317 53 68 
Fax: +41 43 317 53 70 
E-mail: powergeneration@ch.abb.com 
www.abb.com/powergeneration



Products and systems for improved boiler 
efficiency, effective on-load boiler cleaning and 
ash handling, reliable combustion gas control 
and cleaning, sustainable energy recovery and 
customised burners – providing added-value along 
the boiler process chain of fossil fuels combustion 
and thermal processing.

Clyde Bergemann Power Group 
Schillweise 20 
46485 Wesel – Germany 
Tel: +49 281 815 101 
Fax: +49 281 815 184 
E-mail: info@clydebergemann 
powergroup.com 
www.cbpg.com

Engineering, supply, erection and commissioning 
of Heat Recovery Steam Generators for combined 
cycle power stations, cogeneration, integrated solar 
combined cycles, industrial applications. Design 
and supply of steam generators for concentrated 
solar power.

CMI Energy 
Avenue Greiner 1  
4100 Seraing – Belgium 
Tel: +32 4 330 22 02 
Fax: +32 4 330 22 00 
E-mail: hrs@cmigroupe.com 
www.cmigroupe.com/energy

Multifuel high efficiency Utility boilers for biomass, 
natural gas, oil and coal. Biomass boilers of water 
cooled vibration grate type and pulverised fuel 
fired. Boiler upgrades and biomass conversions. 
Low leakage rotary air and gas/gas heaters.

Burmeister & Wain Energy 
Lundtoftegårdsvej 93A 
2800 Kgs. Lyngby – Denmark 
Tel: +4539 45 20 00 
Fax: +45 39 45 20 05 
E-mail: info@bwe.dk 
www.bwe.dk

Doosan Babcock builds, maintains and extends 
the life of power plants across the world. From 
full Engineering-Procurement-Construction (EPC) 
contracts for major power projects we also offer a 
wide breadth of products and services to power and 
industrial customers.

Doosan Babcock 
Doosan House, Crawley Business Quarter 
Manor Royal, Crawley 
RH10 9AD West Sussex – United Kingdom 
Tel: +44 1293 61 2888  
Fax: +44 1293 58 4321  
E-mail: DPS.info@doosan.com  
www.doosanbabcock.com

Carmeuse is a global reference in reagent supply 
for flue gas treatment. With over 150 years of 
experience in lime and limestone supply we offer 
a full range of products and services customised to 
meet your requirements.

Carmeuse 
Parc Scientifique Athéna 
Boulevard de Lauzelle 65 
1348 Louvain-la-Neuve – Belgium 
Tel: +32 10 48 16 00 
Fax: +32 10 48 16 66 
E-mail: info@carmeuse.be 
www.carmeuse.com
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With a century of experience to provide the highest 
quality and safe equipment, HAMON continues 
to supply the appropriate custom design Cooling 
System solution required in the power generation 
and the industry. Thanks to its long experience, 
HAMON manages to integrate in its selection, 
technical options for various obligations and 
criteria of performance. Upon request HAMON’s 
equipment includes optional features to comply 
with the most  severe environmental regulations

Hamon Thermal Europe 
Rue Emile Francqui 2 
1435 Mont-Saint-Guibert - Belgium 
Tel: +32 10 39 04 00 
Fax: +32 10 39 04 01  
E-mail: info.hteb@hamon.com 
www.hamon.com

Hot bulk material handling and dry bottom ash 
extraction from coal fired boilers in power plants, 
cement, lime and gypsum, foundries, steel mills 
and other metallurgic industries.

Magaldi Power 
Via Irno 219 
84135 Salerno – Italy 
Tel: +39 089 489 111 
Fax: +39 089 274 431 
E-mail: mac@magaldi.com 
www.magaldi.com
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Heavy duty fans and rotary heat exchangers, 
compressors and gas cleaning equipment to 
power generation industry.

Howden Group
Old Govan Road
PA4 8XJ Renfrew – United Kingdom
Tel: +44 141 885 7300
Fax: +44 141 885 2892
E-mail: info@howden.com
www.howden.co.uk

Designs, builds and maintains power plants. 
Main scope: engineering, project management, 
procurement, construction, commissioning. 
Focus on: Solid Fuels (Coal & Biomass); Gas/IGCC; 
Environmental Control (CO2, SO2, NOX), Nuclear, 
Renewables.

Fluor 
Fluor Centre – Pinehurst Road 140 
GU 14 7BF Farnborough – United Kingdom 
Tel: +44 1252 29 2882 
Fax: +44 1252 29 3330 
E-mail: mervyn.sambles@fluor.com 
www.fluor.com

GE acquired Alstom Power and Grid effective 
November 2, 2015. Alstom had been member of 
EPPSA since 2005.

Boiler technologies; large-scale steam generators 
with sub- and super-critical steam parameters; 
circulating fluidised bed combustion systems; 
combustion systems for solid, liquid, and gaseous 
fuels; coal pulverising systems; upgrade and rebuild 
steam generation plants. 

GE Boiler Deutschland 
Augsburger Str. 712 
70329 Stuttgart – Germany 
Tel: +49 711 917-01 
Fax: +49 711 917-1483 
E-mail: info.stuttgart@power.alstom.com 
www.ge.com



Specialist in the field of boiler systems. It supplies 
products and services to the power, utilities and 
process industry.

Stork Thermeq 
Langelermaatweg 12 
7553 JD Hengelo – The Netherlands 
Tel: +31 74 240 1651 
Fax: +31 74 240 1659 
E-mail: info.technicalservices@stork.com 
www.storktechnicalservices.com

Heavy-duty fans for air and gas handling 
technology in thermal power generation industry 
as well as for industrial applications and for tunnel 
and mine ventilation systems.

Valmet is the leading global developer and supplier 
of technologies, automation and services for the 
pulp, paper and energy industries. Valmet’s vision 
is to become the global champion in serving its 
customers. Valmet’s services cover everything 
from maintenance outsourcing to mill and 
plant improvements and spare parts. The strong 
technology offering includes pulp mills, tissue, 
board and paper production lines, as well as power 
plants for bio-energy production.

TLT-Turbo 
Gleiwitzstrasse 7 
66482 Zweibrücken – Germany 
Tel: +49 6332 80 80 
Fax: +49 6332 80 82 67 
E-mail: tlt@tlt-turbo.com 
www.tlt-turbo.com

Valmet 
Keilasatama 5 
02150 Espoo - Finland 
Tel: +358 10 672 0000 
www.valmet.com

Mitsubishi Hitachi Power Systems Europe GmbH 
(MHPSE), a subsidiary of globally operating 
Mitsubishi Hitachi Power Systems Ltd., designs 
and constructs fossil-fired power plants. The 
plant constructor also supplies key components 
such as utility steam generators, environmental 
engineering equipment, turbines and pulverisers. 
MHPSE GmbH is the successor to Hitachi Power 
Europe GmbH.

Mitsubishi Hitachi Power Systems Europe 
Schifferstrasse 80 
47059 Duisburg – Germany 
Tel: +49 203 8038 0 
Fax: +49 203 8038 1809 
E-mail: infobox@eu.mhps.com 
www.eu.mhps.com

STF designs, supplies, installs, commissions: HRSGs, 
Industrial Boilers, Condensers, Feedwater Heaters, 
S&T Heat Exchangers.

STF 
Via Robecco 20 
20013 Magenta – Italy  
Tel: +39 02 972091 
Fax: +39 029 794 977 
E-mail: stf@stf.it 
www.stf.it
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EPPSA

European Power Plant Suppliers Association

Avenue Adolphe Lacomblé 59 

BE-1030 Brussels

phone +32 2 743 29 86

fax +32 2 743 29 90

www.eppsa.eu

www.eppsa.eu


