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Preface

The development and implementation of technologies for the energy generation from renewable sources is a
key priority in order to secure the energy supply of the future. There are various approaches. Significant budg-
ets are provided for research and development in the industry and in research organisations.

Initiated by the German Embassy in Warsaw and financed by the German Federal Ministry of Education and
Research (BMBF) the innovation forum was intended to instigate, support and attend to an exchange of ex-
periences between actors from both countries in order to stimulate joint activities in research and innovation.
The idea was to bring the strengths of both countries together in order to mobilise new and competitive solu-
tions for the generation and distribution of energy and for new approaches regarding energy efficiency. There
was a particular focus on the involvement of small and medium-size enterprises.

The workshop took place in the context of the international trade fair POLEKO in Poznan/Poland on November
25, 2009. It was attended by over 200 participants from industry, research organisations, and public admini-
stration. The majority of the participants were polish. This documentation contains a collection of the presenta-
tions.

On behalf of all organisers and participants VDI/VDE-IT would like to express it’s gratitude to the presenters
for their contributions and to the BMBF for providing the financial resources for the organisation of this suc-
cessful event.

Berlin, February 2nd 2010

Helmut Kergel

VDI/VDE Innovation + Technik GmbH
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1 Research, Development and Innovation in the Field
of Renewable Energy
Prospects of German-Polish Co-operation

Gerd Meier zu Kécker, Institute for Innovation and Technology, Berlin

Dr. Gerd Meier zu Kécker is working for VDI/VDE Innovation + Technik GmbH (VDI/VDE-
IT) since 1999. He is head of the section "International Technology Cooperation and Clus-
ter" as well as co-head of the Institute for Innovation and Technology, located within
VDI/VDE-IT. His technical background is materials science and production engineering. He
was involved in various activities in the context of scientific and technical evaluation of all
kinds project proposals, on the national as well as on the international level. Today he is
responsible for managing several projects in the domain of initiation, implementation, and
evaluation of policy, governance, and impact of regional innovation cluster and related pro-
grammes. Since 2007 he is head of the office of the German cluster initiative "Kompetenz -
netze Deutschland" and he is member of the High Level Advisory Group on Clusters on
behalf of the European Commission. In the recent years he was involved in the elaboration
of a number of studies and publications related to cluster and innovation policy.

mzk@iit-berlin.de

Stimulating research and innovation can be considered as one of the major tasks of a national
approach to increase the wealth of a domestic economy. It aims at different objectives, like eco-
nomic growth, full employment, stable prices or positive balance of payments from international
trade. Insufficient innovation was recently considered a major cause of Europe's disappointing
growth performance.

As a consequence European regions need more research and innovation to catch up with the
global challenges. In 2000 the European Council decided to make the European Union the most
competitive and dynamic knowledge-based economic area by 2010. A central element of the
strategy was to strengthen research and development in the Member States and to increase the
R&D expenditure in the Member States to 3 % of the GDP by 2010. Consequently, more and
more European nations set up new national initiatives for innovation and growth under which
additional funds have been invested for research and development. This is also valid for Ger-
many and Poland, who considerably increased their efforts in research and development by
launching new initiatives.

In parallel, transnational research and development is considered to be an important element in
a national research strategic agenda by the most European Member States. Coping the chal-
lenges of global heating, the domain of Renewable Energy is an excellent field for bundling
national competences. As a consequence, several bilateral and multilateral research an deve-
lopment initiatives in the field of Renewable Energy were successfully set up.

The German-Polish R&D co-operation can very much benefit from this trend. There are a num-
ber of benefits for German-Polish cross border networking and R&D co-operation, like

e Lower costs and risk of R&D and exploitation (sharing budgets / risks)

e Higher efficiency and synergies due to broader access to knowledge and interested partners
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e Facilitating exploitation and dissemination of results inside the networks for mutual benefits
of the network partners

e Higher added value of the funding

e Achieving technological coherence

e Opening and easier access to mutual markets

e Creation of partnerships as a basis for successful bilateral co-operation
e Easier management of co-ordination compared to EC projects

e Training and education for qualified specialists in technology needed in Poland and Germany
to increase their capacity to compete

e Complementarities of German and Polish strengths

German-Polish R&D co-operations have a long tradition. There are plenty of excellent examples
showing the mutual benefits of such bilateral co-operation, also in the field of Renewable En-
ergy. The Governments of the Federal Republic of Germany and the Republic of Poland have
successfully strengthened cross-border co-operations to intensify the neighbourly, amicable
relations between the two countries.

The strong interest in the Innovation Forum carried out during the POLEKO 2009 trade fair in
November 2009 in Poznan shows the growing demands of German and Polish companies and
R&D institutions to intensify mutual co-operations in the field of Renewable Energy. This work-
shop documentation shall give some insights in the topics presented and discussed, shall out-
line opportunities for bilateral activities in research and innovation as well as commercial busi-
ness, and finally shall show good practice examples of successful German-Polish co-operation.

Poznan, November 25, 2009 4
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2 Renewable Energy in Germany and Saxonia -
Prospects of Support for German-Polish R&D Pro-
jects

Nadine May, EESA Saxon Industrial Network for Renewable Energy, Dresden

born in 1978; from 2001 to 2005 studies of geoecology at the Technical University

of Braunschweig. From 2004 to 2005 diploma thesis at the German Aerospace Centre
about solarthermal power plants and electricity networks. From 2006 to 2007 engaged as
project manager for the registration of pesticides at GAB Consulting GmbH. Since April
2007 employee at VDI/VDE-IT in the division Information and Energy Technology.
Responsible for renewable energy projects (bioenergy and geothermal energy) in the
scope of the Saxon industrial network EESA. Working for the evaluation of the Export Initia-
tive for Renewable Energies of the Federal Ministry of Economics and Technology

and supervision of research projects within the electromobility funding programme of the
Federal Ministry of Environmental Protection.

may@eesa-sachsen.de

To strengthen competitiveness and innovation, to create steady employment and therefore sup-
port sustainable growth are aims that have been pursued for many years by the Free State of
Saxony. This policy correlates to the Lisbon Strategy on European level, which contains a struc-
tural change and further development towards a knowledge-based economy. As Saxony has a
traditionally strong machine and plant engineering sector, energy supply based on renewables
will be an important growth sector for the future. Especially, the decentralised energy supply
offers considerable growth opportunities for small and medium-sized companies.

With the establishment of the Industrial Network for Renewable Energies in Saxony (EESA,
www.eesa-sachsen.de ) at the beginning of 2008, the Free State of Saxony has established an
initiative in order to enhance the competitiveness of Saxon companies in the field of renewable
energies. A closer co-operation between companies, research institutions and educational facili-
ties plays a major role in the EESA networking activities. Moreover, the renewable energy topic
shall be developed strategically by EESA through the identification of new domains of activities
and the development of complete value chains. As a result, more innovation, productivity and
export strength of Saxon companies can be achieved and ensured for the future.

Around 380 industrial and service companies in Saxony develop, plan, produce or build facilities
for the use of renewable energies. The 4.700 employees generated a turnover of more than 1.3
billion Euros in 2007 - with a clear upward trend. These facts make Saxony one of the interna-
tional leading hot spots for renewable energy engineering, ranging from basic through applied
research to industrial production and services.

Photovoltaics:

Saxony is one of the most important locations for photovoltaics worldwide. One essential reason
is the great technological variety of solar module manufacturers in this region. In addition to
established producers of crystalline silicon solar and thin layer modules, there also are compa-
nies for the development of organic based solar cell concepts. Further important pillars of
photovoltaics in Saxony are local manufacturers of equipment and research institutions.
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Solar thermal energy:

In Saxony the whole value chain is covered by the field of solar thermal energy. This comprises
manufacturers of flat-plate and evacuated tube collectors as well as planners, manufacturers of
key components such as storages, heat exchangers and control technologies. Last but not least
this spectrum also includes companies responsible for the correct installation of complete sys-
tems.

Geothermal energy:

Near-surface geothermal energy is of high economical importance for Saxony. More than 70

Saxon companies cover the whole value chain from building services, drilling and geothermal
technology to planning services. In Technical University Bergakademie Freiberg and the Uni-
versity of Applied Sciences Zittau / Gorlitz represent centres of excellence with long-term ex-
perience in this research field.

Bioenergy:

Saxony has a remarkable biomass potential, whose exploitation and utilisation may especially
increase the regional value chain. The Saxon bioenergy branch covers all fields of energetic
use of biomass. Moreover, the German Biomass Research Centre and many other research
institutions prove the excellent infrastructure of Saxony.

Wind energy:

The all-around rapid growth of the wind energy branch can be tangible among all Saxony. This
is especially the case for suppliers and manufacturers of production systems for wind energy
equipment. Significant strengths lie in the very outstanding research infrastructure, the compre-
hensive corporate landscape for the production of components as well as Saxony‘s proximity of
eastern Europe as a new, important business market.

Hydropower:

Many of Saxony‘s mechanical engineering companies deal with the planning, construction and
production of components as well as complete hydropower systems. This mainly concerns small
hydropower systems. The technical, economical and ecological potentials of Saxony are con-
sidered to be largely exhausted. Main markets for hydropower therefore are located abroad.

Poznan, November 25, 2009 6
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3  Status of the Implementation of a Legal Framework
for Feed-in Tariffs for Renewable Energy in Poland

Pawel Ptachecki, Polish Energy Regulatory Office (ERO), Warszawa

Main duties and work area:

- conducting administrative investigations of licenses renewable source;
Co-operation with regional branches of the staff of The Energy Regulatory Office

- in case relating to licenses for cogeneration and co-fired technology and grid
connection;

- review of applications and issuing certificates of origin from cogeneration;

- carrying out data transmission and exchange of information between The Energy
Regulatory Office and The Power Exchange;

- redemption certificates of origin and certificates of origin from cogeneration;

- preparing the draft interpretation of current legislation and respond to questions
within the scope of jurisdiction of the Department in subjects RES and CHP;

- cooperation involving RES and CHP in the organization: The Council of European
Energy Regulators (CEER), European Regulators Group for Electricity and Gas
(ERGEG);

- representing the President of the Energy Regulatory Office in conferences,
meetings.

The President of the Energy Regulatory Office’ is the central body of state administration nomi-
nated on the basis of an act of 10 April 1997 Energy Law, for the realization of tasks in the
scope of fuel and energy management control as well as promotion of competition.

The duties and competence of the ERO President are strictly connected with the state policy in
terms of energy, i.e. economic conditions of energy enterprises operations, ideas of market
operations, as well as requirements coming from the obligation of adjusting Polish law to the
European Union law. The activities undertaken by independent regulatory body are addressed
at fulfilling the aim given by the legislator, and heading towards the creation of balanced eco-
nomic growth of the country, ensuring energy security, economical and rational use of fuels and
energy, development of competition, fighting with negative effects of natural monopoles, taking
into consideration environmental protection, obligations resulting from international agreements
as well as balancing the interests of energy enterprises and consumers of fuels and energy.

In the space of several years of activities of the ERO President, the Energy law has been
amended many times. As a consequence of the amendments, the scope of activities of the ERO
President has been extended from year to year.

Currently the competence of the ERO President resulting from art 23 point 2 of the Energy Law
cover the following activities in renewable sources area inter alia:

1. granting and withdrawing licenses,

1
http://www.ure.gov.pl/portal/en/4/22/Presidents_duties.html
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2. controlling the fulfilment of duties in the scope of electricity purchase from renewable sources
of energy and co-generation,

3. approving transmission network codes in the scope of balancing the system and congestions
system management,

4. resolving disputes concerning the refusal of concluding an agreement to access the grid,
selling agreement, agreement for transmission services or distribution of fuels and energy,
agreement for natural gas transport services, agreement for gaseous fuels storing services,
agreement for accessibility to partial installation for storing gaseous fuels, agreement for liquefy-
ing natural gas services, as well as license agreement, and in cases of unjustified shortage of
gaseous fuels or energy supply,

5. collecting and processing information relating to energy enterprises, including calculating and
publishing in the period up to 31 March every year:

a. average price of sales for electricity produced in highly-efficient cogeneration;

b. average price of sales for electricity on the competitive market in previous calendar
year

6. issuing certificates of origin for electricity, which comes from renewable sources of energy
and certificates of origin from co-generation as well as their discontinuation.

Poznan, November 25, 2009 8
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4 Status and R&D Priorities of Renewable Energy in
Poland -Prospects of German-Polish Cooperation

Grzegorz Wisniewski, managing director of Institute for Renewable Energy (EC
BREC IEO), Warsaw

Mr. Wisniewski graduated from Warsaw University of Technology (mechanics and process
engineering) in 1987 and Warsaw University (organisation and management) in 1989. He
specialised in research and development of solar, wind and bioenergy technologies, socio-
economic studies. He has considerable experience in management of research establish-
ments (a state own renewable energy agency EC BREC/IBMER, NGO- Social Ecological
Institute and non-public research centre (EC BREC IEO), and project management. He was
a project leader and co-ordinator of several EU funded research projects. In 2002 he was
nominated by the Polish Minister of Science as an expert of the FP6 EU RTD Programme
in area of Sustainable Energy Systems. Since 2003 he is also representative of Poland and
member of the ManagEnergy Reflection Group (MERG Chairman ‘2007) — advisory group
of the Directorate General of Transport and Energy at the European commission (DG
TREN) in the area of local and sustainable energy. He was a chairman of the renewable
energy advisory group for the Polish Minister of Environment and is a chairman of renew-
able energy advisory group of Association of Polish Counties as well as a member of advi-
sory group of the Polish Economic Chamber of Renewable Energy (PIGE). He published 5
books on solar and sustainable energy and more than 100 research papers and he was
awarded by 3 patents related to solar energy. He is a chairman of a conference “Polish
Solar Energy Industry Forum” organised by EC BREC IEO on a yearly basis and chairman
of Solar Energy Section at PIGEO.

gwisniewski@ieo.pl

The Institute for Renewable Energy (EC BREC IEO) Ltd. was founded in 2001 by a team of
experts of the former EC Renewable Energy Center (EC BREC/IBMER). The core of the team
consists of people who at the turn of the XXI century elaborated key legislative and strategic
documents for the renewable energy sector in Poland i.e.: the Strategy for RES Development,
the Implementation Programme for Green Electricity, and the Draft of the Renewable Energy
Act. Today, the above mentioned documents are foundation pillars for the RES energy policy
and legislation in Poland.

The idea of creation of an independent institute was to merge R&D with investments and con-
sultancy services without public support. The income generated by commercial activities and
services has been spent on further research activities as well as strengthening of the think-tank
capacities. The above strategy enables to realize our long-term societal goals as well as our
public mission in the area of sustainable local development, dispersed generation, as well as
the development and nurturing RES technologies on the energy market.

The institute’s mission is to generate and use the up-to-date scientific and technical knowledge
in the area of RES utilisation in order to:

e Support the economically viable wind, solar, biogas and biofuels investments

e Develop theoretical solutions and practical application as well as promote local dispersed
RES generation

Poznan, November 25, 2009 9
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¢ Introduce to the market innovative products (technical solutions, software, statistical and
market development reports) as well as services in the area of renewable energy sources

The main task of the institute is to bring to the market players modern technologies, which have
been elaborated either by own staff or other R&D domestic and foreign institutions. The key
clients for the institute’s products and services are small and medium size enterprises, local
authorities, corporative clients (e.g. due-diligence) and independent RES energy producers (e.g.
feasibility studies). The institute also performs think-tank services for public administration in the
area of evaluation of RES impact on the economy or the environment. Numerous market study
reports have been performed: for the Polish Government (Ministry of Industry, Ministry of Envi-
ronment), Polish Parliament, European Commission (6/7 FP, IEE, INTERREG) as well as for-
eign institutions and foundations (Word Future Council, Heinrich Boll Foundation, embassies
etc.).

Poznan, November 25, 2009 10
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5 Education as Driving Force for the International

Dissemination of Renewable Energy Technologies

Tina Vélker, Renewables Academy (RENAC) AG, Berlin

Tina Volker is a lawyer and completed her studies at Westfalische-Wilhelms-Universitat in
Minster/Germany and University of Liverpool/England. In her Postgraduate Judicial Train-
eeship she worked in German Bundestag for the Committee on the Affairs of the European
Union and at German Technical Agency in Lima/Peru in the Criminal-Law-Reform-Project.
Ms. Volker started her career at the law firm Schiitz in 2003, specializing in insolvency law,
before changing over to the International Department of German Solar Industry Association
(BSW) in 2004, focusing on monitoring and evaluation of international solar markets and
policies as well as developing export strategies for the German solar industry. From 2006
Ms. Vélker worked at German Energy-Agency (dena) in the Renewable Energy Depart-
ment. At dena she was advising German renewable energy companies on international
market entry strategies as well as analysing foreign renewable energy markets. Since 2008
Ms. Volker is a project director at Renewables Academy AG. She is responsible for course
design and implementation as well as development of online courses and course materials,
amongst other issues. Her general focus within the renewables sector are policies and
legal frameworks.

voelker@renac.de

Qualified staff and suitable conditions are the major prerequisites for continued successful
growth of companies and markets in the renewable energy industry as well as for energy effi-

ciency improvements. The Renewables Academy AG - RENAC - in Berlin provides training and
further education for engineers, investors, sales staff, lawyers, management, project developers
and decision makers in the areas of renewable energy and energy efficiency. RENAC's goal is

to disseminate the excellent expertise available in Germany for the use of renewable energy

and energy efficiency technology, domestically and internationally. RENAC wants their educa-

tion program to contribute to the plan for a sustainable worldwide energy supply system.

Poznan, November 25, 2009
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6 Decentralized Energy Supply — Strategy and Best
Practice

Jan Kallok, Kompetenznetzwerk Dezentrale Energietechnologien e. V., Kassel

After obtaining his Master of Arts in Economics and Slavonic Studies in 2008, Jan Kallok
did an internship at the East-West-Science-Center of the University of Kassel. Since 2009
he is working on cluster management and internationalization at deENet, a network for
distributed energy technologies at Kassel.

j.kallok@deenet.org

Over the past 25 years, the North Hesse region has built up extensive know-how in the field of
distributed power generation and energy efficiency. Successful companies, the University of
Kassel, and research institutions are addressing a range of issues such as distributed power
generators and their integration into existing supply systems, environment-friendly construction,
rational energy utilisation, and climate-efficient production methods. deENet e.V., comprising
over 90 companies, research institutions, and service providers, was founded against this back-
drop in 2003.

Based on the extensive experience of deENet member companies in the field of distributed and
renewable energy systems and energy efficiency, combined with up-to-date research and de-
velopment findings, deENet is able to develop technical solutions for complex supply tasks. The
work has undertaken ranges from concept and feasibility studies to specific planning.

deENet works with its members to develop the North Hesse region into a model for distributed
energy and energy efficiency. Systems solutions that primarily leverage know-how from the
region are intended to demonstrate what is currently feasible and what will be possible in the
future. deENet plans to turn the topic of distributed energy generation and energy efficiency into
one of the economic and social pillars of the region.

To carry out publicly funded R&D projects, the network has founded "deENet GmbH", a non-
profit society for the promotion of distributed power generation technologies. The company was
founded to intensify applied research on distributed energy supply technologies and measures
to increase energy efficiency. In cooperation with companies and research institutions, the soci-
ety is coordinating applied projects in research, development, and demonstration.

Poznan, November 25, 2009 12
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7  Grid-Integration of Off-Shore Wind Parks

Bogdan Gutkowski, Polish Wind Energy Society, Gdansk

- Graduate of Chemical Faculty of Gdansk University of Technology and its long-
term scientific worker.

- Since 1989 involved in consulting and engineering sector; consultant for many na-
tional and foreign companies in the field of environment protection, law and eco-
nomical principles of investment in Poland and since 2000 occupying with renew-
able energy, particularly on- & off-shore wind energy.

- Expert providing professional consulting in Environmental Impact Assessment re-
ports and procedures for over 400 investments in different scale.

- Member of Polish RES Coordination Council. Managing Director of AOS Ltd. with
offices in Koszalin and Gdansk.

- President of Polish Wind Energy Society (PWES) in Gdansk, being a non-
governmental organization active since 1997, which the main activity is focused on
promotion and lobby in aid of wind energy development, especially the Baltic off-
shore wind energy. PWES is a member of World Wind Energy Association
(WWEA) and European Wind Energy Association (EWEA).

- Author of idea to create Polish Offshore Grid (PSM®) system on the Polish part of
Baltic Sea. Founder, under the same name, of the consortium - Polish Offshore
Grid (PSM®) Consortium. Consortium was established in May 2009 by 3 experi-
enced companies from the renewable energy sector as well as companies dealing
with designing and constructing HV grid - AOS Ltd. Gdansk Branch, ENERGO
PROJEKT Krakow S.A. and ELTEL Grid S.A. from Olsztyn. The Consortium is
supported by 3 an experienced research and development institutions; Maritime
Institute in Gdansk, the Foundation for Sustainable Power Engineering Develop-
ment in Warsaw and the Renewable Energy Institute in Warsaw. The main aim of
this Consortium is designing, building, starting up and exploitation the system of
undersea HV power cables in the Polish maritime areas with the necessary ac-
companying facilities. The system will be used for transmission of electric power
produced by offshore wind farms to the Polish National Grid System on the
mainland, or to the other European countries.

tew@ptew.pl

The Polish Wind Energy Society (PWES) has been involved in activities supporting wind power
in Poland since 1997, i.e. since it was established.

Since 2007 we have paid special attention to the promotion and development of offshore wind
power in the Polish section of the Baltic Sea. We are convinced that without offshore wind
power (OWP) Poland will not be capable of achieving the required 15% of electric power gener-
ated by renewable energy sources by the year 2020.

And if we also consider the fact that offshore wind power is one of the fastest developing fields
of electric power in Europe it will become clear that the program which is currently being imple-
mented by our Society is modern, pro-economic and pro-ecological.

The Society’s activity consists in e.g. organizing conferences and seminars, disseminating
knowledge on OWP, collecting and publishing information on operational experience of offshore
wind turbines and cooperation with national and foreign research centres and institutions pro-
moting OWP.

Poznan, November 25, 2009 13
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Also, the fact that our Society’s office is located in Gdansk — a city with a strong scientific and
technical base focusing on maritime research and predestined to become the centre of devel-
opment of this new field of the Polish economy - is very significant.

PWES highly values the cooperation with the Maritime Institute in Gdansk, with which it partici-
pated in the international POWER project (determining the possibility of locating wind farms on
the Baltic Sea). PWES is a co-founder of the Baltic Offshore Energy Cluster (BOSEC), together
with befriended institutions from Lithuania, Latvia and Estonia. PWES organized an international
conference “Offshore wind energy development on the Baltic Sea - chances & opportunities” in
Gdansk in 2008 with an active participation of Prof. Jerzy Buzek who is currently the President
of the European Parliament.

We are fully aware that basic political and legal decisions are taken in Warsaw. That is why we
cooperate with central governmental and non-governmental institutions and we engage in or-
ganizational and lobbying actions aimed at removing the existing legal barriers inhibiting the
establishment of this field of electric power which is new in Poland.

Building an appropriate electric power infrastructure connecting wind farms to the inland power
grid is an indispensable component for the development of offshore wind power. Therefore,
establishing the "PSM ®” Consortium with the participation of the following companies: AOS
(Gdansk branch), ENERGOPROJEKT Krakéw and ELTEL Networks Olsztyn in May 2009 is an
example of initiatives supported and promoted by PWES. The aim of the Consortium is to de-
sign and construct a maritime electric power system for offshore wind farms in the Polish sec-
tion of the Baltic Sea.

Poznan, November 25, 2009 14
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8 Solar Thermal Power Engineering in Poland

Aneta Wiecka, Head of Solar Energy Team, Institute for Renewable Energy (EC BREC
IEO), Warsaw

She is a Master of Science Engineer in Agricultural and Forest Technology and a Master of
Science Engineer in Management and Production Engineering. Since 2006, she is involved
in research and promotion projects concerning solar energy and transfer of innovative
technologies. During her years in IEO she was developing many (also international funded)
projects connected with renewable energy, mainly making analysis and elaboration con-
cerning the state of the market of solar energy development in Poland, in particular the
possibilities of investments in range of starting production of solar collectors and their sale,
preparing forms for financing of solar investments for finance institutions, also help for pro-
ducers of solar collectors to elaborate the forms for financing the innovative production of
solar collectors, maintaining statistical data of solar market and technology in Poland. She
worked as a Spokesman for Innovations at the INNOWATOR Mazovian Centre for Man-
agement of Knowledge of Innovative Technologies and was involved in promoting innova-
tive technological solutions and their implementation and as expert in an area “Energy” -
Monitoring and foresight of priority modern technologies for balanced development of Ma-
zovia Voivodship “Foresight Mazovia”. She is responsible for annual organization of the
Solar Energy Industry Forum, a meeting addressed to prominent solar collector’s produc-
ers, distributors, sales representatives, installers and all interested in solar thermal energy
sector. She has experience in provide European promotion campaign, she was responsible
for direct a European project to provide Solar Energy for Camping sites (SOLCAMP). Other
European projects where she was involved as a person responsible are: Rescue - assis-
tance to SME in participation in research framework programmes of the EU, FIRE - Facili-
tating Innovation in Renewable Energies, EurObserv'ER (IEE) - collection of the renew-
able energy statistical data.

awiecka@ieo.pl

Poznan, November 25, 2009
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9 German-Polish Cooperation in the Field of Solar
Thermal Technology

Sebastian Hesse, NARVA GmbH + Co. KG, Brand-Erbisdorf

Dipl.-Engineer at the R&D department of NARVA GmbH + Co. KG. His main responsibility
is the further development of the solar thermal branch of NARVA by initiating and supervis-
ing innovative projects. He joined NARVA contributing to projects in the fluorescent lamp
branch.

s.hesse@narva-bel.de

NARVA carried out the step in solar technology in mid 2007. The explicit aim of the NARVA
process developments was to transfer knowledge acquired from the latest glass processing
techniques and production of fluorescent lamps to the manufacture of vacuum tubes. This re-
lates in particular to pipe production in the company’s own glassworks, the coating technologies,
production of vacuum tubes, evacuation processes and logistics and operational technologies.

About a million vacuum tubes can be manufactured here per shift and year with a new plant.
Due to NARVA'’s 40-years of experience in the field of glass manufacture and processing, their
extensive knowledge about coating and vacuum processes, as well as experience in the field of
glass-metal-compounds, they have been able to realize the production and process very
quickly.

Especially the patent-protected glass-metal-compound between sheathing and absorber makes
the product robust and durable. Through the coating with nano-particles, the transparency of the
glass is once again considerably improved and with that, the effectiveness of the tubes.

The certified production in Brand-Erbisdorf includes all the essential production stages. The
tube is made at the company’s own glass factory; the prefabrication manufactures the copper
absorber units. The assembly of both parts for the finished product takes place at the new plant
which was put into operation in 2007.

The German company NARVA and the Polish company Hewalex work together in the field of
solar thermal applications.

NARVA is a manufacturer of fluorescent lamps as well as vacuum tubes. The production of
fluorescent lamps made by NARVA started in 1966 and has been the main business of the
company until today. Vacuum tubes for solar thermal applications have been an important prod-
uct line since 2005. The vacuum tubes are designed for both direct flow and heat pipe ex-
changers.

Hewalex is a producer of solar collectors. Hewalex also provides the complete product portfolio
required for installation of solar thermal systems. They are specialists for solar collectors and
fixtures, water heaters and fixtures, installation materials, solar systems accessories and solar
kits.
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Form Follows Function (Sullivan 1896, US-American Architect): This basic principle should be
self-evident for technology on each level, described in the following paragraphs:.

The Vacuum Tube - The Anti Reflex Coating of the Cladding Tube:

The highly transparent special glass of the cladding tube produced at NARVA’s own glassworks
is made from raw materials which are low in iron to make it particularly transparent for light. In
addition, the cladding tube is coated with nano-particles of silicon dioxide, both inside and out-
side. The layers are sintered into the surfaces, making them smudge proof. This coating in-
creases the transparency of the glass further, reaching a maximum glass transmission of 96 %.
It prevents weathering of the glass surface and also stabilizes the glass by sealing any micro-
cracks. The comparatively high wall thickness of the NARVA vacuum tubes and their coating
gives the tubes a high level of hail resistance, tested by TUV Rheinland in accordance with the
EN 12975-2 hail resistance requirements using an ice ball test. The special glass of the vacuum
tube also has a significantly lower permeability level for hydrogen and helium compared to the
frequently used borosilicate glass. As a result, the vacuum properties of the tubes last for 20
years.

The Vaccum Tube - The Coating of the Absorber:

The copper absorber plates with titanium oxide nitride coating used in NARVA vacuum tubes
are the latest on the market. The absorber sheeting is applied to the absorber pipe using ultra-
sound welding technologies. A high final vacuum in the collector tubes is achieved by the use of
efficient evacuation technologies and a getter. The vacuum is protecting the absorber and
avoids its degradation. The absorber layer shows no degradation in the quality of its properties
even with a lifespan of around 20 years (see SPF report, 2004). The absorber plates are avail-
able with one (Standard) and double-sided (Power) coating. Double-sided coating is used in
collectors which are fitted with reflector systems. An increase in performance of up to 30 % can
therefore be achieved for each pipe.

The Vaccum Tube - Direct Flow Vacuum Tubes:

Measurements of the efficiency factor vs. temperature difference graph of a customer module
by TUV Rheinland give the following values:

- eta 0: 0,781

- k1:1,12

- k2: 0,004

Given the very even efficiency factor graph for the NARVA vacuum tube, which falls only slightly
as temperature difference increases, the manufactured collectors are particularly suitable for
providing heat support and for applications which require high water temperatures (air condition-
ing, process heat, drying processes, laundries etc).

The Vacuum Tubes - Heat Pipe Vacuum Tubes:

The heat pipe developed at NARVA is constructed in such a way, that no vent in the condenser
is required. The temperature of the NARVA heat pipe vacuum tube condenser does not exceed
160 °C even when stagnant. As such, the device incorporates intrinsic safety features. The va-
porizer fluid has been specially selected to ensure that no frost damage or fluid decomposition
can occur over the 20 year product lifespan. Inside the heat pipe the pressure is max. 13 bar in
stagnation. The condenser has been optimized in size and geometry for achieving a high effi-
ciency factor and to enable a large working area in terms of the gradient of the collector. The
collector functions at its maximum performance when positioned upright or up to an angle of

20 °C.
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The Collector - Solar Collector KSR10

Length: 2130 mm
Width: 860 mm
Height: 116 mm
Weight: 30 kg
Cross surface: 1.823 m2
Aperture area: 1.014 m2

System Integration - Open Air Pool Wodny Raj tODZ / Poland:
Horizontal installation on the wall and roof installation
- of 174 collectors with direct flow tubes (Hewalex company),
- 1.740 vacuum tubes NARVA 2m standard direct flow,
- 316 m? collector cross surface area in total.
Hot water / shower water for swimming pool
- Energy not required for hot water is used for heating the swimming pool.

Architecture

To make a technology acceptable to users and the public, it is important to take care of aes-
thetic aspects. It is necessary to incorporate the solar thermal installation into the proportions of
the architecture, in particular if the solar thermal collectors are shown on the face of a building.
When creating a new building, there is the challenge to design the facade with the functional
structure given by the solar thermal equipment itself. The Open air pool Wodny Raj t ODZ /
Poland is an example of a successful functional redesign of an existing building with a functional
solar thermal facade.
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10 Using Geothermal Energy for Heating and Cooling
- Example Warsaw

Ridiger Grimm, geoENERGIE Konzept GmbH, Freiberg

grimm@geoenergie-konzept.de

geoENERGIE Konzept is a specialist planning company active in the area of shallow geother-
mal energy. This includes the core areas of consulting, planning, developing and monitoring of
geothermal plants for heating and cooling as well as combining geothermal energy with other
renewable energy sources such as solar heat.

Key areas of activity include computer-aided simulations of subsurface conditions, designing
probe fields for geothermal energy probes, construction planning/supervision, as well as carry-
ing out geothermal tests (e.g. thermal response tests and temperature logs for determining geo-
thermal subsurface parameters).

Poznan, November 25, 2009 19



Workshop Documentation: German-Polish Innovation Forum Renewable Energy

11 The Organizers

11.1 VDI/VDE Innovation + Technik GmbH, Berlin

VDI/VDE-IT is a private company owned by the VDI (Association of German Engineers) and the
VDE (Association for Electrical, Electronic & Information Technologies), two of the biggest sci-
ence and technology associations in Europe. Since more than 20 years an interdisciplinary
team is carrying out various types of innovation related projects and services, in particular at the
interface of innovative high-technologies. Contractors are governmental and private authorities
from Germany (federal level, federal state level, regional level), Europe and selected non-
European countries.

www.vdivde-it.de

11.2 Komfort Consulting s.c., Warsaw

Komfort Consulting, a consulting company based in Warsaw, offers a broad spectrum of ser-
vices to European companies planning to invest or search for business partners in Poland - in
particular in the domains construction, engineering, and renewable energy. The company is
focusing on the specific needs of SMEs.

www.komfortconsulting.eu Komfort Consulting
Wirtschaftsberatung und Projektieitung in Polen

11.3 Internationales Biiro des BMBF, Bonn

The International Bureau (IB) at the German Aerospace Center (DLR) is the central manage-
ment agency of the German Federal Ministry of Education and Research (BMBF) for interna-
tional relations in research. The IB administers BMBF support, granted to German higher edu-
cation and public research institutions as well as to industries and SMEs, for developing interna-
tional contacts and preparing joint research activities.

www.internationales-buero.de

The workshop was initiated by the German Embassy in Warsaw, Poland
(www.warschau.diplo.de/Vertretung/warschau) and funded by the German Federal Ministry of
Education and Research (www.bmbf.de) under the umbrella of the initiative "Research in Ger-
many" (www.research-in-germany.de).
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12 Annex: Copies of the Presentations

Dr. Gerd Meier zu Kocker, Director Institute for Innovation and

Technology, Berlin/Germany

“Research, Development and Innovation in the Field of Renewable Energies — Perspectives for
German-Polish Co-operations”

Nadine May, EESA Saxon Industrial Network for Renewable Energy,

Dresden/Germany

“Renewable Energies in Germany and Saxony — Supporting possibilities for German-Polish
R&D projects”

Pawel Ptachecki, Department of Energy Enterprises RES and CHP Unit, Energy Regulatory
Office
“Renewable Energy Sources and Combined Heat and Power”

Grzegorz Wisniewski, CEO of IEO Institute for Renewable Energy, Warsaw/Poland
“Status and perspectives of development of renewable power engineering in Poland, research
priorities and possibilities of financing”

Tina Volker, Renewables Academy AG, Berlin/Germany
~Capacity Building — driver for the international implementation of RET”

Jan Kallok, deENet Kompetenznetzwerk Dezentrale Energietechnologien, Kassel/Germany
,Decentralized Energy supply — Strategy and best practise”

Bogdan Gutkowski, Head of consortium ,Polskie Sieci Morskie”
“Offshore networks integration”

Aneta Wiecka, CEO of IEO Institute for Renewable Energy, Warsaw/Poland, “Platforma Stonec-
zna”

“Solar thermal power engineering in Poland: market and concept of development from the per-
spectives of industry and fitters”

Sebastian Hesse, NARVA Lichtquellen GmbH + Co. KG, Brand-Erbisdorf/
Germany
~,German-Polish-Co-operation — In the field of Solar Heat”

Ridiger Grimm, geoENERGIE Konzept GmbH, Freiberg/Germany
,Using geothermal energy for heating and cooling — example Warsaw*

Dr. Monika Schidorowitz, German Embassy in Poland, Unit for Science and Research
"Final statement and forecast"
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