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ENERGY

Unlocking the power potential

Energy Commissioner Andris Piebalgs explains how the challenge of making the energy
system more sustainable and secure is being met...
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p to the late 1990s, low oil and energy prices
u without carbon constrains created the conditions

for a European economy highly dependent on
fossil fuels. At the same time, these conditions acted as a
brake to innovation and investments in new energy
technologies. Since the end of the 1990s, the environ-
mental concerns and increased European energy depend-
ence on oil shifted the trend.

The share of renewable energy in final energy
consumption increased from 7.6% to 8.5% during the
period 2000-2005. The use of renewable energy has
progressed rapidly in electricity, where the EU introduced
a system of national indicative targets and a requirement
to take appropriate steps to achieve them. Progress has
clearly begun in renewable energy in transport, following
the introduction of a European system of national
indicative targets. By contrast, in heating and cooling,
which is not covered by European legislation, little
progress has been made.

Making the energy system more sustainable and secure
is thus one of the greatest challenges for Europe. The
EU Energy and Climate Package proposed in January
2008 seeks to effectively address these challenges. It
sets ambitious targets for Europe to achieve by 2020.
These include cutting EU greenhouse gas emissions by
20%, reducing energy use by 20% and boosting

renewable energy to 20% of the EU’s overall final
energy consumption.

In 2005, the gross electricity generation from renewable
energy was 464TWh/year, representing almost 14% of
gross electricity generation. Most of the renewable
electricity produced originated from hydropower plants
(64%), wind accounted for 16%, biomass for 18%.
Geothermal and solar energy accounted for almost 1.5%
and 0.5%1.

By 2020, the estimated potential for RES electricity should
reach up to 1,200TWh/year, resulting in a more than 2.5
times increase of the electricity generated from RES
sources. The growth, especially in wind and solar energy
in the last few years, makes such forecasts definitively
ambitious, but within reach, if we get the framework
conditions right for these energies.

The RES heat energy output is approximately 50Mtoe/year
and will reach approximately 120Mtoe/year by 2020.

The Strategic Energy Technology (SET) Plan, proposed by
the European Commission in November 2007, offers a
blueprint for Europe to develop a world class portfolio of
affordable, clean, efficient and low emission energy
technologies. The SET Plan reinforces coherence between
national, European and international efforts. Member
states will be able to plan joint actions, and co-ordinate
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policies and programmes. The process will
benefit from a comprehensive information
system, called SETIS. To ensure
implementation, the European Energy
Research Alliance is bringing together
national research institutes. The European
industry, under the umbrella of European
Industrial Initiatives, will move towards
more rapid deployment of technologies.
Priority areas are off-shore wind, solar, bio-
energy, CO, capture, transport and storage,
smart electricity grids and nuclear fission.

In 2007, the installed capacity of wind
energy was 50GW, enjoying a growth rate of
25% per year over the last few years. Under
the SET Plan implementation action, the
sector has agreed to deliver 12-14% of EU
electricity consumption by 2020, which
represents, in terms of installed capacity,
180GW by that time. This would reduce
costs for both off-shore and on-shore,
increase competitiveness, and achieve
progress, especially as regards large-scale
grid integration for off-shore wind.

The total installed capacity of solar
photovoltaic (PV) in 2006 was 3.4GWp, with
high growth rates in the order of 40%. The
industry has recently unveiled an estimated
maximum potential for the PV systems of almost 400GW
by 2020, which corresponds to 12% of the EU electricity
consumption. Costs will continue to drop with increased
deployment and continuing R&D up to reaching cost
competitiveness with other electricity generation.

The electricity grid will have to adapt and accommodate
new and large amounts of electricity delivered by
renewable energy sources. The developments will
encompass a system approach, not just technologies, the
main objective being to develop an efficient, reliable,
flexible, accessible and cost-effective European electricity
grid that will allow, inter alia, the large uptake of
renewable energies.

CO, capture and storage technologies (CCS) can
significantly reduce CO, emissions from power
generation, industry and the production of synthetic
transport fuels. CCS could reduce CO, emissions from coal
and natural gas use in these sectors to near zero. All
the individual elements needed for CCS have been
demonstrated, but there is an urgent need for an
integrated full-scale demonstration plant. The energy
strategy for Europe foresees up to 12 large-scale
demonstration projects to be launched for coal and gas
fired power plants by 2015.

The bio-energy sector is a complex sector addressing a
multitude of sources and delivering products for electricity,
heating and transport markets. Research in the domain of
the ‘second generation biofuels’ is currently one of the

Priority areas for more rapid deployment of technologies include off-shore wind, solar

and bio-energy

cutting edge areas of energy technology, together with
biorefineries that can help decrease the price of biofuel by
offering the possibility of making several additional
products simultaneously from the same feedstock.

Technology is vital to achieve the EU Energy and
Climate Change Policy objectives. The impact of the
SET Plan is mainly related to the development
mechanisms and instruments to achieve the 2020
targets, and the need to anticipate the development of
the technologies, by accelerating their deployment. The
potential is definitively there. It is now essential to
unlock it and find the appropriate ways for industry,
research and government to work together to achieve
our common targets.

1 Source Eurostat

Andris Piebalgs
Energy Commissioner

Tel: +32 2 29 80507

cab-piebalgs-archives@cec.eu.int
ec.europa.eu/commission_barroso/piebalgs
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Project structure

HYVOLUTION starts with the conversion of
biomass to make a suitable feedstock for
the bioprocess (WP 1). The fermentation of
this feedstock is tested in WP 2 and 3 with
high hydrogen yield and productivity through
integrating fundamental and technological
approaches. Dedicated gas upgrading is
developed for high efficiency at small-scale
production units dealing with fluctuating gas
streams (WP 4). Production costs will be
reduced by system integration combining

mass and energy balances (WP 5). The
impact of small-scale hydrogen production
plants is addressed in socio-economic
analyses performed in WP 6. The training
in WP 7 will pave the way for rapid societal
implementation.

HYVOLUTION is an EU-funded project aimed to develop a blue-print
for an industrial bioprocess for hydrogen production from biomass.
HYVOLUTION has started in January 2006 and will end in December
2010. HYVOLUTION'’s non thermal bioprocess enables the small scale
conversion of a broad range of locally produced biomass. This biomass
can be crops or primary and secondary agro-industrial by-products.
“Hydrogen from renewable sources, rather than fossil fuels, will be the
biofuel for an environmentally and economically sustainable future” says
Pieternel Claassen, project coordinator of HYVOLUTION.
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HYVOLUTIONes activities More information

HYVOLUTION will progress beyond business as usual by testing various

feedstocks and strains of bacteria. The biggest challenge for the HYVOLUTION Visit the HYVOLUTION website
team is reducing the cost of the process. The aim is to make the hydrogen for more information:
production costs in 2020 competitive with corresponding costs for biofuels in www.hyvolution.nl

terms of Euro per GJ. After the prototypes for each stage have been developed,

expected in 2011, an integrated pilot plant will be built in collaboration with Or contact the project coordinator at:
industry partners. pieternel.claassen@wur.nl
+31 317 480221
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and technical objectives. These issues are fundamental to develop this new
bioprocess and to make it viable in terms of process-economics and socio-
economics, including environmental impact. Both disciplines are integrated
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way, futile routes which will have no economic future or do not adhere to
sustainability, are avoided.

Currently, the focus is on hydrogen production from four feedstocks: sugar beet,
SRWDWR VWHDP SHHOV ZKHDW EUDQ MD® FROGH
and envisaged impacts are addressed in two case studies. In Thessaly, Greece,
characteristics of the European rural southZ will be elaborated. The other study
will be devoted to the European urban northZ represented by Rotterdam,

The Netherlands. In these case studies, the impacts of a stand-alone hydrogen
plant or an add-on plant, associated with a local agro-industrial facility,

will be considered.

HYVOLUTION partners Rosearn
A&F Agrotechnology & Food Innovations (project coordinator) NL LS
ADAS ADAS Holdings Ltd UK Russia
ALDTA Air Liquide ... Division des Techniques Avancées FR \
AWITE Awite Bioenergie GE

BIOTEST Bioreactors and Membrane Systems RU

ENVIROS Enviros Consulting Ltd. UK

METU Middle East Technical University TR

MSU Moscow Lomonosov State University RU

NTUA National Technical University of Athens GR

PROFACTOR Profactor Produktionsforschungs GmbH AT o @\
PROVALOR Provalor bv NL Greece

RWTH Rheinisch-Westfélische Technische Hochschule Aachen (€15

STUSAR Studio Sardo IT

TECHNOGROW Technogrow bv NL South Africa

TIPS A.V. Topchiev Institute of Petrochemical Synthesis RU

TUW Vienna University of Technology AT

ULUND University of Lund SE

U-SZEGED University of Szeged HU

WIED Wiedemann Polska PL

WITS University of the Witwatersrand SA

wu Wageningen University NL

WUT Warsaw University of Technology PL




