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Preface
ENERGY CONSERVATION THROUGH
ENERGY STORAGE
IMPLEMENTING AGREEMENT
The Implementing Agreement (IA) started in 1978. Its present term ends by the
end of 2010. At present Contracting Parties from the following countries have
signed the Implementing Agreement: Belgium, Canada, Finland, France, Germany, Japan, Korea, Norway, Sweden, Turkey, USA and IF Technologies from
The Netherlands and the Institute of Heat Engineering (ITC) of the University of
Technology, Warsaw, Poland as sponsors. The Executive Committee is working
intensively to attract more countries to not only join the activities but also sign
the Implementing Agreement. This goes for China in particular. New Zealand,
Slovenia, Australia, Brazil, Bulgaria, India, Israel, Malaysia, South Africa and
Switzerland are also interested. Experts from several countries do already
participate in the Annex work as observers.
According to the new Strategy Plan (2006 – 2010) approved 2005 the strategic
objectives for the IA are as follows:
Technology: Maintain and develop international technical R&D collaborations
that further the environmental and market objectives.
Environment: Quantify and publicise the environmental and energy efficiency
benefits of integrated energy storage systems.
Market and Deployment: Develop and deliver information to support appropriate market deployment and provide effective collaboration and information to
stakeholders.
The Executive Committee coordinates and leads the collaborative work in the
Annexes and the Committee also takes an active part in various information activities such as workshops, seminars and conferences.
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Introduction
We need energy – electrical or thermal – but in most
cases not where or when it is available. Enjoying the
sound of music while you are jogging, you can not stand
beside the socket: electrical energy storages – batteries
– make you mobile. The energy you need is stored for a
short while and over the distance you like to run. Having
a cold beer on a summers evening was possible even
before cooling machines were invented. At that time
people were cutting ice from the lakes in winter, transported the ice to the brewery and stored it in deep cellars. The cold was stored form the winter to the summer:
An example for long
term thermal energy
storage and the utilization of renewable energies. In cold climates surplus solar heat from
summer can be used in winter for heating of
buildings by seasonal storage.
Waste heat from industrial processes, steam from solar
thermal power plants or electricity from photovoltaic panels
are examples for energy sources, which can not be used
more extensively without energy storages. A huge potential
of energy sources substituting fossil fuels can only be exploited by energy storage systems, utilizing renewables like
solar thermal, PV and wind energy. Thermal and electrical
energy storage systems enable greater and more efficient
use of these fluctuating energy sources by
matching the energy supply with the demand.
This can finally lead to a substantial energy conservation and reduction of CO2 emissions. The
growing peak demand of today’s energy consumption, essentially caused by electrical air
conditioning, leads more often to black-outs all
over the world. Such a problem – the shifting of a
peak demand for only a few hours or minutes –
can be solved by cold storage technologies. In
this context energy storages can be the best solution not only from the technical point of view,
but also for economical reasons.
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The energy to be stored can be either electrical or
thermal. Both energies require completely different storage technologies. However, in the actual
application both technologies can meet: The peak
demand of electricity for example is in most cases
caused by air conditioning, which is a thermal
task. The cooling demand can be covered by a
cold store (ice or chilled water) which is charged
at off-peak hours by electric chillers. Energy storages can be described by their
storage capacity (stored energy per mass or volume), power (energy output per
time), storage period (how long the energy should be stored) and size. All these
parameters can vary over a huge scale: From latent heat
storage to prevent laptops from getting too hot (stored energy in the range of a few Wh) to the heat and cold thermal
underground storage system underneath the German
Reichstag in Berlin (stored energy in the range of some 2
GWh).
Many governments have committed themselves to reduce CO2 emissions into
the atmosphere. They have decided to strengthen their national efforts and the
international cooperation for research and development (R&D) in the International Energy Agency (IEA) and to increase the deployment of energy conservation technologies and utilization of renewable energy sources. So far in most industrialized countries, renewable energy sources contribute only marginally to
satisfy energy demand. Energy storage technologies can help to solve problems caused by the intermittent energy supply of these sources. There is a
huge potential for the application of energy storage systems. The fact that energy storage systems are not as widely used as they could is due to several
reasons. In particular because most new storage systems are not yet economically competitive with fossil fuels and their long term reliability and performance
is not yet proven. There are still some regulatory and market barriers which
have to be overcome. Therefore further attempts are being made to resolve
these issues.
The IEA Implementing Agreement on Energy Conservation through Energy
Storage provides the platform for international cooperation (www.iea.org) in
R&D. After almost three decades of R&D the emphasis of the cooperative R&D
efforts has shifted towards the implementation and optimal integration of new
storage technologies for an efficient use of energy and renewable energy
sources. In the future more application oriented topics like thermal energy storage for cooling and industrial processes or mobile thermal storage systems for
the utilization of waste heat will be investigated. The issue of implementation
and deployment of new energy storage technologies has become a higher priority as the R&D phase is concluding.
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Chairman Report
Despite many ambitious approaches from scientists,
policy makers and industry global CO2 emissions and
oil demand continue to increase significantly. Developing countries aim for the same living standards of that
in developed countries. Their economies are growing
rapidly. Energy Technology Perspectives 2008 (ETP
2008) projects a four-fold growth worldwide and tenfold for developing countries of the GDP between now
and 2050.
The global financial crisis has not stopped this development at all. Maybe the growth has slowed down. In
fact the crisis is intensifying this situation: Short-term
economic benefit is taking priority over sustainability.
This underlines once more that economic aspects should be treated in a parallel
with energy questions. It is not enough to optimize energy systems energetically. The economic benefit respectively the payback time has to be taken into
consideration as well. Both, the “green image” and the monetary benefit are the
arguments for any kind of climate protection to convince policy makers, industrial players and customers.
Concerning the technical level energy efficiency measures become most important as the increasing use of Renewables alone will not be able to solve the energy problem of the future.
Energy storage technologies are a central component in every energy efficient
system and they are therefore also necessary for the increasing use of Renewables.
It is the challenge for the ECES Implementing Agreement to accentuate this
central message, namely to make the energy systems of the future as efficient
as possible and to convince the above mentioned target groups of the energy
and economic benefits of this solution.
We have the opportunity to prove that sustainability is not a step backwards.
Our Implementing Agreement has to play an important role within this process.
Achievements in 2009
Within 2009 three very important Annexes finished their work: Annex 18, dealing with the Transportation of Thermal Energy, Annex 19 on Thermal Energy
Storages in Industrial Processes and Annex 20 on Sustainable Cooling with
Thermal Energy Storages. All three Annexes have been very successful and
their results are influencing future activities. Therefore Annex 25 is in preparation combining both: the transport as well as the use of waste heat in industrial
processes. After a detailed analysis of the results the R&D activities on cooling
applications with storages will probably be continued in future, too.
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Following our decision from 2008 also taking electrical storages into account we
are currently preparing Annex 26 dealing with storage demand analysis. The increasing use of Renewables requires balancing the grid. The planned Annex
carries out basic R&D activities to derive the energy storage demand beyond
technical barriers as part of the total balancing demand, taking into account that
the most successful economic solution will be chosen and put into practice.
Over all 2009 was a very successful year for ECES.
At the Spring ExCo Meeting in Paris, ECES had very interesting discussions at
the IEA office about the meaning of energy storages - thermal and electrical
systems - in different end use sectors.
In June the 11th International Conference on thermal energy storages took
place in Stockholm – the Effstock 2009. 170 scientific papers from 31 countries
were presented covering both theoretical investigations as well as experimental
research on latent, sensible and thermo-chemical Thermal Energy Storage
(TES).
“The Role of Energy Storage in Future Energy Systems” – this was the title and
the program of a two-day discussion at the workshop in September in Bad Tölz,
Germany, which was organized by ECES. All storage related Implementing
Agreements were invited to improve the use of synergies in future and to enhance the exchange on experts’ level. One very important result from this workshop was the decision to organize a Storage Coordination Group. The successful start of this group is an important goal for ECES in 2010.
The Fall ExCo Meeting took place in Mie, Japan where we enjoyed the hospitality of the Japanese Heat Pump Centre, who organized this meeting.
Finally, 2009 was a very successful year for our Implementing Agreement. We
undertook very important steps to increase the visibility of Energy Storages as a
linchpin for energy efficiency and the increasing use of Renewables.
Support by the IEA-Secretariat
I would like to take the opportunity to thank all colleagues for their continuous
efforts and engagement in particular our new IEA desk officer Steven Lee and
Dr. Andreas Hauer (ECES scientific secretary).

Astrid Wille, Chairman ECES
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Ongoing Activities
In 2009 six Annexes were performed by the “Energy Conservation through
Energy Storage” Implementing Agreement.
Annex-No.
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Title

Time Schedule

Operating Agent

18

Transportation of
Thermal Energy
Utilizing Thermal
Energy Storage
Technology

2006 – 2009

KTH/Sweden

19

Optimized Industrial Process Heat
and Power Generation with
Thermal Energy
Storage

2006 – 2009

DLR/Germany

20

Sustainable Cooling with Thermal
Energy Storage

2006 – 2009

Nagoya University/Japan

21

Thermal Response Test

2007 – 2010

ZAE Bayern/ Germany

23

Applying Energy
Storage in Buildings of the Future

2009 - 2012

Concordia University/Canada

24

Compact Thermal
Energy Storage:
Material Development for System Integration

2009 – 2012

ZAE Bayern/ Germany

Annex 18: Transportation of Thermal Energy
Utilizing Thermal Energy Storage Technology
A key component in a sustainable energy system is to be able to use thermal
energy from various sources at a consumer located at a distance from these
sources. For this purpose the thermal energy has to be transported from one
place to another. This could be achieved by using thermal energy storage technology (TES). Depending on the distance the storage medium could either be
pumped through pipelines or for longer distances the TES itself could be transported on a truck or a train. The crucial properties of the TES for the technical
and economical feasibility are the storage capacity per volume and weight and
the possible charging and discharging power, which affects the possible number
of storage cycles per time.
Annex 18 was approved by the Executive Committee at the meeting in June
2006 and will proceed until December 2009. Operating Agent is Royal Institute
of Technology KTH / Sweden.
Participating Countries
Germany, Japan, Sweden
Activities 2009
The work in the annex is split into three subtasks:
•

Pumpable thermal energy storage technologies (slurries, emulsions,
etc.).
• Thermal energy storage transportation using truck, train or boat.
• Thermal energy storage in vehicles – vehicle waste heat recovery and
transportation of temperature sensitive goods.
th
The 6 Expert Meeting was held in Stockholm, Sweden in June 2009, in conjunction with the Effstock 2009 Conference. The topic of this Expert Meeting
was Final Reporting of the Annex 18 since many of the funded projects were
planned for wrap-up during 2009.

Annex 18 Experts enjoying a fruitful Meeting in the Stockholm Archipelago, 2009.

For dissemination Annex 18 was also presented at the Effstock 2009 targeting
the audience not so familiar with the IEA/ECES activities.
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Energy transportation using
advanced TES

PCM technology, 70
kWh/ton

Sorption technology,
200 kWh/ton

… by truck, train or boat to the built environment.

Chemical Reactions,
> 350 kWh/ton
(hydration of
metaloxides)
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Annex 18 -- Mastering Challenges in Thermal Energy Transportation with Advanced
Thermal Energy Storage Technology for Sustainable Energy Systems

R&D activities within the annex during the period of 2009 included:
•

State of the art developments in the area of multifunctional fluids such
as phase change slurries based on micro-encapsulation or emulsion
technology.
• Techno-economical case studies on the transportation of industrial
waste heat to heating demands using truck, train or boat.
• Demonstration projects on the external utilization of industrial waste
heat by means of advanced energy transportation was under way
within the annex 18 partners.
The Annex 18 experts and participants look forward to presenting a very interesting Final Report at the beginning of 2010.
Contact
Viktoria MARTIN - KTH - Royal Institute of Technology - viktoria@ket.kth.se
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Effstock, Stockholm 2009; Thermal Energy Storages in Vehicles for Fuel Efficiency Improvement; Yukitaka Kato
System Integration of Latent Heat Thermal Energy Storage for Comfort Cooling
Integrated in District Cooling Network; J. Chiu, V. Martin, F. Setterwall
Phase Change Slurries as Heat Transfer and Storage Fluids for Cooling Applications; S. Gschwander, P. Schossig
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Analysis of PCM Slurries and PCM Emulsions as Heat Transfer Fluids; M.
Delgado, A. Lázaro, J. Marín, B. Zalba
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Annex 19: Optimised Industrial Process Heat
and Power Generation with Thermal Energy
Storage
The potential for thermal energy storage and regenerative heat transfer for the
industrial process heat sector for efficient energy utilisation, heat recovery and
storage of high temperature waste heat as well as the need for energy storage
for power generation based on new conversion techniques and renewable energy resources (RES) is a concern of several national and international research strategies. Both areas are directed to applications and processes at high
temperature, which is - in this context - defined to be higher than 120 °C as required for comfort heating and domestic applications and where water cannot
be applied as heat transfer fluid and storage material.
Annex 19 was approved by the Executive Committee at the meeting in November 2006 and will continue until December 2009. Operating Agent is German
Space Agency DLR /Germany.
Participating Countries
Germany, France, University of Lleida (acting on behalf of Energesis Ingeniería,
S.L), Spain
The work in the annex was focussed on three major subjects:
•
•
•

to provide an overview and assessment of the available high temperature thermal energy storage (HTTES) technology
to compile previous and current activities and research projects in the
HTTES field
to exchange information of current R&D activities, which are directed
to material development as well as to the designing and testing of storage components in technical scale.

Activities 2009
•

Expert Meeting and presentations at the Effstock 2009 conference in
Stockholm
• Expert Meetings and presentation of Annex 19 activities at the Clean
Tech Day” conference in October 2009 in Bordeaux, France
• Analysis and assessment of the potential for implementation of
HTTES technology in different countries
• Development of subsequent projects in Germany, France and Spain
While the focus in France is directed towards the development of improved
composite phase change storage materials, the contribution from Germany covers the development and testing of PCM storage for industrial process steam
applications. Activities in Spain are mainly directed towards storing heat for
concentrated solar thermal power (CSP) generation.
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The 6th Expert Meeting with participants from France, Germany and Spain was
held in connection with the “Clean Tech Day” conference at the 8th of October
in Bordeaux, France. The conference was devoted to a broad range of thermal
energy storage technologies and applications covering low temperature storage
(for buildings, transports, etc.) as well as high temperature storage (for industry,
solar thermal power generation, etc.). Presentations from ECES representatives
from France, Germany, Spain, Sweden, and The Netherlands covered all major
activities, which are part of Annex 19 and even Annex 18 and 24. More than
200 participants – the majority from industry – demonstrated the increasing interest in France to use thermal energy storage in the area of rational use of energy and solar thermal applications.
Activities in France
Ongoing R&D activities for high temperature TES in France are funded by the
CNRS National Program Energy, the Ministry of Research and by the ANR
(Agence Nationale de la Recherche). The Stock-E program (funded by the
Energy National program) covers new materials for energy storage beyond
200°C. Main focus is directed at PCM and thermo-chemical storage.
Relevant current projects with an involvement of CNRS are focussed on PCM
(phase change material) and sensible materials. Composites of PCM or SST
(solid-solid transition) materials and graphite are developed to protect power
electronics (H2TTECH project, 100-180 °C) and to be applied for concentrating
solar power applications with steam technologies (Project funded by Industry,
temperature range 300-500 °C). Main achievements of the last project are new
PCM materials with thermal conductivity greater than 40 W/m/K and energy
density close to 0.9 GJ/m3. They will be able to provide ultra-compact energy
storage systems for applications using steam as working fluid and,
consequently, it is expected they allow reaching a significant reduction of the investment cost related to HT latent heat storage technology. Thermal storage in
the range of 450 to 1000 °C for a high temperature solar tower (gas turbine with
air as HTF) is covered by the SOLSTOCK and SESCO projects (funding from
the ANR). Those projects are focused on the use of ceramics obtained by
vitrification treatments of industrial wastes as storage materials. This approach
would lead to low cost materials to be used in a wide range of temperature.
The SETHER project, leaded by industry is targeted to power generation in general.
Activities in Germany
In Germany, TES projects in the industrial process heat sector and power generation (conventional fossil plants and decentralised CHP plants) are funded by
the Federal Ministry of Economics and Technology (BMWi). For TES activities
connected with RES the Federal Ministry of Environment, Nature Conservation
and Nuclear Safety (BMU) is responsible.
The project to integrate a PCM steam into the gas concrete manufacturing
process was started at the end of 2008 (ProsperPLUS). In 2009 a prototype
PCM storage module was constructed and will be tested by the end of 2010.
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Objectives are to test the long-term behaviour of the PCM storage and to develop design improvements in order to achieve further cost reduction. The targeted investment costs are < 100 €/kWh, which is expected to be the marginal
cost for future commercialization.
As a long-term TES concept thermo-chemical reactions are under development.
In the framework of the CWS research project funded by the German Ministry
for Economics and Technology (BMWi), DLR activities are focused on the temperature range from 300 to 1000°C, while its partner in the University of Stuttgart (Institute for Thermodynamics and Thermal Engineering) will investigate
low-temperature reactions for long-term heat storage in domestic solar thermal
applications. First results were presented at the Effstock conference.
Activities in Spain
Thermal energy storage for CSP applications has become an important issue
for the national R&D program in Spain. A large national CSP project (> 20 Mio
€) was started in 2008 to increase the collaboration between private Spanish
companies and research institutions and to create a national consortium to put
Spain as European leader in solar technologies. Storage activities are supported with about 2.5 Mio € and are coordinated by University of Lleida. The
storage program includes material research as well as the construction and operation of a pilot storage system. The required test facility operated with synthetic oil up to 400 °C has been designed and is currently under construction.
Operation and testing of first storage modules – preferably sensible molten salt
storage - started in January 2010. In addition to power generation thermal energy storage for solar refrigeration systems is of high importance. The pilot plant
allows testing of sensible molten salt storage, sensible solid storage and PCM
storage. Main contribution of these two projects will be the testing of developed
materials within the Spanish network.
Achievements 2009
The state of the art report on HTTES was completed. The report comprises a
review on high temperature TES for industrial waste heat storage and solar
thermal power applications. The focus is laid on commercially available technologies - steam accumulator, liquid salt storage and regenerators - as well as
on pre-commercial approaches - concrete storage and latent heat storage. In
addition, a HTTES patent research is included considering the main evolution
trends within patented latent heat thermal energy storage system concepts. All
relevant concepts found are categorised according to “Bulk storage systems,
macro-encapsulation and micro-encapsulation storage”. The state of the art report is a sound basis for further development of existing as well as developing
new advanced storage systems and indicates that there is still a strong demand
for further improvements to reduce investment cost, performance and reliability
of storage systems.
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Storage module under concentrated solar flux
for high temperature (up to 1400°C) dynamic
tests of ceramics made by vitrification of asbestos-containing-wastes (source CNRS)
700 kWh (13000 kg) sodium nitrate
PCM storage for 300 °C applications
(source DLR)

Microscopic images of some of the new
PCM materials developed for HT-TES
(source CNRS)

New synthetic oil storage test facility
(source University of Lleida)

Final activities in 2009 and early 2010
The final Annex 19 Experts meeting will be held in February 2010 at CNRS office in Perpignan, France. Main topics will be:
•
•

to complete the final Annex 19 report,
to define the work programme for the new Annex 25, which will be the
follow up of Annex 18 and 19.

Contact
Rainer TAMME – DLR, Germany - rainer.tamme@dlr.de
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R. Tamme, Improving thermal storage for DSG plants, CSP Summit, Seville,
Spain November 12-13, 2009.
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Annex 20: Sustainable Cooling with Thermal
Energy Storage
Motivation and challenges
Many advantages can be achieved by the employment of Cool TES, for
example the reduction of peak load in the electric power supply, the reduction of
energy consumption, the substitution of environmental harmful refrigerants, the
improvement of system operation etc. This problem concerns not only the
countries with a warm climate. World-wide measures must be taken for the
improvement of the cooling supply and air conditioning. It is to be noted that the
energy consumption for cooling rises in the world. The challenge in Annex 20
consists of the fact that in individual member countries different boundary
conditions apply at present, which affect the respective technical solution and/or
the procedure significantly. The different boundary conditions (a partial result of
Annex 20) at present are the following:
•
•
•

Climate with different load curves and consumption,
Basic approach relating to the energy industry (e.g. employment of
waste heat),
Standards, guidelines, planning tools, systems, modes of operation.

Organisation
Due to these challenges the work areas were divided into the following subtasks:
•
•
•

Subtask A: Demonstration projects/System performance evaluation
for an actual project (Turkey, Prof. Paksoy, USA, Prof. Styles)
Subtask B: Design Procedure and System Performance Evaluation
Tools (Germany, Dr. Urbaneck, Japan, Dr. Tanaka)
Subtask C: Information Dissemination and Technology Transfer (Japan, Prof. Okumiya)

Operating Agent
Japan
Participating Countries
Japan, Canada, Germany, Turkey, The Netherlands, Spain, Sweden, USA and
since 2008 Korea and China.
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Procedure
Annex 20 was approved by the Executive Committee at the meeting in May
2005 and will end in December 2009. Annex 20 “Sustainable Cooling with
Thermal Energy Storage” has been operated from January 2006 to December
2007. An extension of Annex 20 through December 2009 was approved at the
63rd meeting of the Executive Committee of the Implementing Agreement on
Energy Conservation through Energy Storage.
Activities 2009
The 8th Expert Meeting was held in Stockholm, Sweden in June 2009. The state
of Subtask A and Subtask B were presented and the further procedure was discussed. Many contributions from the Annex 20 were presented to the Effstock
Conference.
The 9th Expert Meeting took place in Nagoya, Japan in November 2009. All results were summarized and the reports for Subtask A and Subtask B were prepared.
Members of Subtask A and B exchanged their findings and passed on valuable
information regarding their individual projects.
Results
Subtask A delivers following information/analysis:
•

Data collection, performance evaluation, sustainability, reduction of
heating/cooling load, improvement of the performance of the system,
CO2 emission reduction,
• 26 demonstration projects (ATES, BTES, Ice, Water, Energy piles,
PCM in buildings),
• Tables with general information, data for efficiency and sustainability,
• Recommendations and conclusions.
Subtask B provides information/evaluation concerning design tools (calculation,
simulation, design):
•
•
•
•
•
•
•
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overview concerning software, software modules, guidelines and manuals
outline for several software, software modules, guidelines and manuals
detailed analysis of measurement of boundary conditions, monitoring
and norms
further analysis of weather and load data
application of design tools, examples
compensation of design and operation
recommendations and conclusions

Future Activities
•
•
•
•

presentation of all reports in spring 2010
dissemination of results (internally)
publication of reports
discussion of further activities

Contact
Masaya OKUMiYA, Nagoya University, okumiya@cirse.nagoya-u.ac.jp
References
Urbaneck, T.; Barthel, U.; Uhlig, U.; Göschel, T.: Only cold water?! - The success with the first large-scale cold water store in Germany. Effstock, 11th International Conference on Thermal Energy Storage, Stockholm (Schweden), 2009.
– ISBN 978-91-976271-3-9
Urbaneck, T.; Gehrmann, J.; Lottner, V.: First large-scale Chilled Water Stores
in Germany. Effstock, 11th International Conference on Thermal Energy Storage, Stockholm (Schweden), 2009. – ISBN 978-91-976271-3-9
Fritzsch, S.; Urbaneck, T.; Platzer, B.: TRNSYS-Model for Overground Cold
Water Storages. Effstock, 11th International Conference on Thermal Energy
Storage, Stockholm (Schweden), 2009. – ISBN 978-91-976271-3-9
Urbaneck, T.; Gehrmann, J.; Lottner, V.: Large-scale Cold Storage Water Tank
in Chemnitz/Germany. EuroHeat&Power, English Edition VWEW Energieverlag
Vol. 6 (2009) Heft 3 S. 26-31 – ISSN 1613-0200
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Annex 21: Thermal Response Test
Thermal Response Test (TRT) is a measurement method to determine in situ
ground thermal properties i.e. effective thermal conductivity of ground thermal
resistance in boreholes. This is important for the design of Underground Thermal Energy Storages (UTES). The TRT equipment is usually set up on a trailer
for easy transportation between test sites. This method has been very important
in the rapid spreading of BTES systems. It has been a door opener for introducing this technology in “new” countries.
The overall objectives of Annex 21 are to compile TRT experiences worldwide
in order to identify problems, carry out further development, disseminate gained
knowledge and promote the technology. Based on the overview a TRT state-ofthe-art, new developments and further work are studied.
Annex 21 was approved by the Executive Committee in April 2007 and will run
until April 2011. Operating Agent is the Bavarian Center for Applied Energy Research, ZAE Bayern, Germany. Participating Countries: Germany, Sweden,
Canada, Finland, Japan, Korea, Norway, Spain, Italy, Turkey and The Netherlands. China will join in 2009 after signing the ECES Implementing Agreement.
Several other countries like Austria and Bulgaria have shown interest to join.
Activities 2009
Two meetings were held in 2009. One in Stockholm (Sweden) hosted by Lulea
Technical University in June along with the Effstock 2009 and one in Calgary,
Canada hosted by Stantec Inc.. At these meetings the current status and further
steps of the five subtasks were discussed in detail.
Annex 21 was presented at the Effstock 2009 Conference in a session on
Thermal Response Test and at the GtV-Workshop ’10 Years Thermal Response Test in Germany’ in Goettingen, Germany (16.09.2009) by a paper of
M. Reuss.
For the state of the art study a market survey was carried out in Germany,
which seems to be the country with the highest number of running TRT equipment. More than 20 companies have one or more own TRT equipment in operation and several more have cooperation partners. The work of subtask 2 ‘New
Developments’ was summarized in a report and handed over to Japan, which
took over the leadership for this subtask. In subtask 3 ‘Evaluation Methods and
Developments’ it was identified that ground water has a significant influence on
the result of a TRT and requires more and deeper investigation. So far the convergence of the measured thermal conductivity was defined as criterion to distinguish between pure conduction and convection. Thermal conductivity related
to geological layers can be derived from temperature measurement at different
depths e.g. with fibre optical temperature measurement a method used in Japan
and Germany (example shown in Fig. 1). The common TRT procedure is valid
for conduction only. Regarding subtask 4 ‘Standard TRT Procedures’ CEN
started separate standardization activities in 2009. This has to be coordinated
with the Annex activity. The TRT website compiled was revised by the members
and will be online in early 2010.
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Future Activities
Two Expert Meetings are planned in 2010. One in March in Bologna (Italy) and
one in the autumn in Finland.
It is planned to work out and edit a course book for TRT, which can be used in
training courses.
The Annex 21 website will be online in early 2010.
Each subtask will provide a subtask report before the end of the year, from
which a final report will be compiled.
Contact
Manfred REUSS – ZAE Bayern, Germany – reuss@muc.zae-bayern.de
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gravel, sand
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clay, sand
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Fig.1: Thermal conductivity related to geological layers derived from fibre optical temperature measurement
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Fig.2: Annex 21 Team
Publications
D. Bauer 1, W. Heidemann 1, H. Müller-Steinhagen 1, H.-J. G. Diersch 2. Modelling and Simulation of Groundwater Influence on Borehole Thermal Energy
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Annex 23: Applying Energy Storage in Buildings
of the Future
Sustainable buildings will need to be energy efficient well beyond current levels
of energy use. They will need to take advantage of renewable and waste energy
to approach ultra-low energy buildings. Such buildings will need to apply thermal and electrical energy storage techniques customized for smaller loads, more distributed electrical sources and community based thermal sources. Lower
exergy heating and cooling sources will be more common. This will require that
energy storage be intimately integrated into sustainable building design. Many
past applications simply responded to conventional heating and cooling loads.
Recent results from low energy demonstrations, distributed generation trials and
results from other Annexes and IEAs such as Annex 37 of the ECBCS IEA, Low
Exergy Systems for Heating and Cooling need to be evaluated. Although the
ECES IEA has treated energy storage in the earth, in groundwater, with and
without heat pumps and storing waste and naturally occurring energy sources, it
is still not clear how these can best be integrated into ultra-low energy buildings
capable of being replicated generally in a variety of climates and technical
capabilities.
Energy storage has often been applied in standard buildings that happened to
be available. The objective was to demonstrate that the energy storage
techniques could be successfully applied rather than to optimize the building
performance. Indeed the design of the building and the design of the energy
storage were often not coordinated and energy storage simply supplied the
building demand whatever it might be.
Specific objectives of Annex 23 include:
•

assess the potential of harnessing natural energy sources to supply
building heating and cooling through energy storage;
• assess the use of energy storage (electrical and thermal) to optimize
the efficiency of distributed generation;
• develop and evaluate energy storage conceptual designs suitable for
specific applications; and
• develop guidelines and procedures to estimate the environmental performance of energy storages when applied in ultra-low energy buildings and communities
Annex 23 was approved by the Executive Committee in November 2008 in Korea. The runtime of this Annex is from October 2009 until October 2013.
The 1st Expert Meeting was held on 27-28 October, 2009 in Montreal, Canada.
In order to reach the above mentioned objectives the Annex is structured in five
subtasks.
•
•
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Subtask A: Coordinated national reviews of energy storage use in
energy efficient buildings
Subtask B: Evaluate energy storage usage and proposed efficient
systems based on Subtask A and other Annex results

•
•
•

Subtask C: Develop sustainable energy storage designs for a variety
of ultra-low energy buildings using thermal, phase change materials
and electrical storage options
Subtask D: Apply, monitor and evaluate demonstrations of these designs in a number of countries and climates
Subtask E: Identify technologies and applications needed in the longterm to achieve 2030 building objectives and develop typical sustainable energy storage designs

Operating Agent
Canada
Participating Countries
Belgium (not yet confirmed), Canada, France, Germany (not yet confirmed),
Spain, Sweden (not yet confirmed), Turkey, USA.
Future Activities
2nd Expert Meeting 8-10 March 2010 in Lyon, France
3rd Expert Meeting 2-3 October 2010 in Graz, Austria
Contact
Fariborz HAGHIGHAT - Concordia University - Montreal, Quebec Canada haghi@bcee.concordia.ca
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Annex 24: Compact Thermal Energy Storage:
Material Development for System Integration
Annex 24 focuses on improving already known and determining new materials
for thermal energy storage systems (TES) in order to enhance the performance
of TES systems.
Particularly for solar thermal systems but also for energy systems in general,
thermal energy storage is essential. In order to reach for example high solar
fractions or generally speaking a high coefficient of performance it is necessary
to store heat (or cold) efficiently for longer periods of time. Until now no costeffective compact storage technologies are available to do this. For high solar
fraction systems hot water stores are expensive and require very large volumes
of space. Alternative storage technologies such as phase change materials
(PCM) and thermo chemical materials (TCM) are available on a laboratory
scale, in a small number of applications respectively. However, more research
and development is needed before these technologies can be developed into
commercial solutions.
In several IEA Annexes it was concluded that materials are the main bottleneck
for finding effective solutions for compact thermal energy storage and that there
is a need for new storage materials with a higher specific energy storage density and lower material cost.
In order to bring these systems closer to the market more cost effective materials have to be determined. Thus a profile of requirements for the material properties needs to be generated, because in a lot of cases these conditions vary
largely from originally made assumptions. For example: stability of all materials
used within the system is of paramount importance due to the high number of
charging and discharging cycles within TES systems.
Therefore, the overall objective of Annex 24 is to develop materials and systems for the compact storage of thermal energy. Furthermore it is the aim to establish an active and effective research network between researchers and industry enabling purposeful cooperation in this field.
Annex 24 was approved by the Executive Committee in November 2008 in Korea. The starting date for the task was 1 January 2009 and the closing date is
31 December 2012.
Annex 24 is a joint activity with the Solar Heating and Cooling Implementing
Agreement (Task 42 within the SHC-programme). The kick-off meeting took
place in February 2009 in Germany. More than 60 experts from 16 countries attended and decided upon the structure and action plan for this joint effort. In order to achieve an optimal level of knowledge transfer between these two tasks
working groups for materials (4 WG plus 3 subgroups), applications (3 WG) and
cross cutting (2 WG) were appointed and targets as well as delivery schedules
set/agreed upon.
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WGA1

Materials:

WG Leader

Material Engineering and Processing

Elena Palomo (Univ.Bordeaux,
FR) and
Viktoria Martin (KTH, SE)

WGA2

Test and Characterization

Stefan Gschwander (ISE, DE)

WGA3

Numerical Modelling

Camilo Rindt (TUE, NL)

WGA4

Apparatus and Components

Wim van Helden (a.i.) (ECN, NL)

Sub Groups WGA1
SEN

Materials for sensible-based TES

Ana Inés Fernandez (University
of Barcelona, Spain)

PCM

Materials for PCM-based TES

Jan Kosny (Oak Ridge National
Laboratory, USE)

TCM

Materials for thermo chemical–
based TES

Alenk Ristic (National Institute of
Chemistry, Slovenia)

Applications:
WGB1

Cooling (0 °C – 20 °C)

Halime Paksoy (Cukurova Univ,
TR)

WGB2

Heating / DHW (20 °C – 100°C)

Jane Davidson (Univ.Minnesota,
US)

WGB3

High Temp. Appl. (> 100 °C)

Luisa Cabeza (Univ.Lleida, ES)

Cross Cutting:
WGC1

Theoretical Limits

Eberhard Lävemann (ZAE, DE)

WGC2

System Integration

Wolfgang Streicher (TUGraz,
AT)
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Fig.1: Kick-off Meeting 11 – 13 February, 2009 in Bad Tölz, Germany
Operating Agent
Germany
Participating Countries
Austria, Australia, Belgium, Canada, Denmark, Japan, New Zealand, Switzerland, Germany, Spain, France, The Netherlands, Sweden, Turkey, UK, USA.
Contact
Andreas HAUER – ZAE Bayern – hauer@muc.zae-bayern.de
Future Activities
21.-23.04.2010 in Bordeaux, France
September 2010 in Graz, Austria, in connection with Eurosun 2010
Presentations
Effstock conference, Stockholm, Sweden, June 2009
ASME conference, San Francisco, USA, July 2009
SolarPACES conference, Berlin, Germany, September 2009

30

Publications
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Steenhoven, Hydration and dehydration of sorption materials: experiments in a
small-scale reactor, in Int. Symp. on Convective Heat and Mass Transfer in
Sustainable Energy; Editors: Mourad Rebay, Hammamet, Tunisia, paper 130,
(2009)
V.M. van Essen, H.A. Zondag, J. Cot Gores, L.P.J. Bleijendaal, M. Bakker, R.
Schuitema, W.G.J. van Helden, Z. He, C.C.M. Rindt, Characterization of
MgSO4 Hydrate for thermochemical Seasonal Heat Storage, J. Sol. Energy Engineering, 131(4), 041014, (2009)
E. Palomo, V. Morisson, M. Rady, Up-scaling local information for macroscopic
heat transfer modelling in PCM-infiltrated porous media, Int. J. Heat and Mass
Transfer (submitted)
J. L. Dauverge, E. Palomo, Toward a simulation-free P.O.D. approach for lowdimensional description of phase change problems, Int. J. of Thermal Sciences
(accepted)
F. Kuznik and J. Virgone, Experimental investigation of wallboard containing
phase change material: Data for validation of numerical modeling. Energy and
Buildings 41, p. 561-570 (2009).
Dubovsky V., Barzilay G., Granot G., Ziskind G., Letan R., Study of PCM-based
pin-fin heat sinks, Proceedings of the 2009 ASME Summer Heat Transfer Conference, San Francisco, CA, USA, 19-23 July 2009.
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Planned Activities
Annex 22: Thermal Energy Storage in Horticultural Greenhouses
The industries which provide us with food and plants (i.e. potted plants, flowers,
sod, trees) strive to maximize the outputs of their greenhouse system while simultaneously minimizing their inputs. This leads to the conclusion that thermal
energy storage (TES) has an important contribution to make to the viability and
sustainability of horticultural greenhouse systems because it allows for a renewable, continuous and adaptable supply of heating, cooling, and dehumidification. The nature of this contribution is cardinal in light of concerns of increasing fossil fuel expenses and climate change.
Hence, the ambition of the Annex is not to develop new storage systems independent of a system application. The focus is on the integration of next generation storage concepts in a thermal system for low energy greenhouses. This
provides both a framework and a goal to develop new technologies.
The objectives of Annex 22 are:
•

to define the challenges of energy efficient greenhouse systems requiring thermal energy storage techniques and determine methods for
overcoming the challenges.
• to determine the most effective storage technologies for greenhouse
applications, including seasonal storage, and short-term storage.
• to develop deployment strategies for these prospective technologies
as integrated components of greenhouse systems.
Annex 22 was approved by the Executive Committee in November 2008 in Korea. The starting date for the task was 1 October 2009 and the closing date is
31 March 2012.
The 1st Expert Meeting including a workshop for Annex 22 was held on 22-24
October, 2009, in Halifax, Canada hosted by Environment Canada. A total of 17
participants from 6 countries took part. During the workshop the organisation of
future activities was outlined. Four working groups were established to achieve
the following objectives:
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Objective:

WG Leader

WG1

State of the art

Belgium

WG2

Modelling

The Netherlands

WG3

Systems

Norway, The Netherlands

WG4

Optimisation

Sweden, Turkey

In order to make all currently existing information available in a timely fashion it
is planned to set up a webpage for Annex 22. Furthermore, an information exchange platform for TRYNSYS Greenhouse Modellers (TGM) will be installed.
Operating Agent
not yet appointed
Participating Countries
Belgium, Bulgaria (not yet confirmed), France, The Netherlands, Norway, Spain
(not yet confirmed), Sweden, Turkey
Future Activities
26-28 April 2010, Expert Meeting, The Netherlands
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Annex 25: Surplus Heat Management using
Advanced Thermal Energy Storage Technology
The world’s total energy supply is 136500 TWh/year whereas the energy use is
approximately 94000 TWh/year (IEA Key Statistics, 2008). By inspecting these
figures, one can see that close to 1/3 of the world’s energy supply is “wasted” in
energy conversion. In reality, the number is even larger, perhaps as much as
50%, since for example the tank-to-wheel efficiency of engine driven transportation is only 20% and boiler efficiencies seldom are above 90%. From a sustainability perspective increasing the efficiency in many energy conversion
processes is crucial. As the demand for energy increases in all sectors and all
over the world waste heat management will be a cost-effective way of securing
the supply of energy and power while mitigating the emissions of CO2. Such
management is most effectively done in cases where the waste heat flow is
large, as in industrial processes or in cases where the value of increased waste
heat utilization is large, as in the vehicles and transporting goods sector. Recent
advances in compact thermal energy storage has encouraged this initiative to
explore solutions where waste heat management can be enhanced, facilitated
and even enabled by integrating thermal energy storage technology.
The general objective of this Annex is to identify and demonstrate costeffective strategies for waste heat management using advanced TES. New
knowledge will be generated with regards to:
•

The potential for advanced TES to minimize process waste heat
through better process integration, enabling the use of waste heat for
internal heating demands or cooling demands (via heat driven cooling).
• The potential for advanced TES to cost-effectively increase waste
heat driven power generation in industrial applications.
• The potential for advanced TES to enable external use of heat from
industrial-scale processes through effective thermal energy distribution.
• The potential for advanced TES to increase the utilization of waste
heat in vehicles like on-board cooling and minimization of cold-start.
• The potential for advanced TES to increase the use of waste cooling
(e.g., the large cooling potential associated with LNG regasification)
and free cooling for comfort cooling applications.
Thus, a sub-goal of this proposed annex is to really dig into the waste heat utilization issue from a very broad perspective and show the great potential for using advanced TES towards reaching a resource efficient energy system where
waste heat (and cold) is minimized. This has a good potential for attracting a
large number of participants from a variety of disciplines and levels of R&D (basic research to commercial systems).
Contact
Luisa CABEZA - University of Lleida.- lcabeza@diei.udl.cat
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Annex 26: Electric Energy Storage:
Future Energy Storage Demand
The future of electricity network involves a massive penetration of unpredictable
renewable energies. For insuring network stability as well as for maximizing the
energy efficiency of such networks, storage is a key issue. Up to now, the integration of renewable energies did not take into account the demand side and
was performed in a “fit and forget” way. The optimum evolution in an economic
perspective is in the future to have an integration that is respecting these needs.
One solution – beneath demand side management and grid extension – is the
use of energy storages. The main purpose of adding energy storage systems to
the electricity grid is to collect and store overproduced unused energy and to be
able to reuse it during times when it is actually needed. The system will basically balance the disparity between energy supply and energy demand. Worldwide between 2% and 7% of the installed power plants are backed up by energy storage systems (99% pumped hydro systems). The future demand of energy storage devices is currently unknown. Solely the main influence factors on
this demand are known.
The overall objective of this task is to develop a method or approach to calculate the regional energy balancing demand and to derive regional storage demand rasterizing the area and taking into account that there are competitive
technical solutions. This objective can be subdivided into ten specific objectives:
•
•
•
•
•
•
•
•
•
•
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Rasterize the whole area into typical small self-similar elements.
Identify and characterize typical fluctuating energy demand for different elements which stands for different regions and grid situations
(e.g. intermeshing).
Identify and characterize typical fluctuating energy production (wind,
PV) for different elements which stand for different regions and renewable energy potential (e.g. wind velocity).
Identify and characterize typical conventional energy production (gas
turbine, nuclear power plant) for different elements which stand for
different regions and conventional energy production.
Reduce different grid structures to a fistful of typical systems and simulate their inner intermeshing and their exterior connectivity (transport, import, export).
Derive balancing demand for each typical region.
Derive energy storage demand as a share of the total balancing demand, taking into account that the most successful economic solution
will be put into practise.
Develop a method or model to transfer these results to other countries and regions.
Assess the technical and economical impact of energy storages on
the performance of the energy system.
Disseminate the knowledge and experience acquired in this task.

A secondary objective of this task is to create an active and effective research
network in which researchers and industry working in the field of electric energy
storage can collaborate.
Contact
Christian DOETSCH - Fraunhofer Umsicht, Germany – christian.doetsch@umsicht.fraunhofer.de
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Further Activities
Executive Committee Meetings
The Executive Committee had two regular meetings during the year 2009. The
67th Executive Committee Meeting in Paris at the IEA office on May 14 – 15 and
the 68th XC Meeting in Mie, Japan on November 19 – 20 2009.
The most important items and decisions of the XC Meetings in 2009 are outlined below.
The Paris Meeting, May 14 – 15, 2009
•
•
•
•

•

•
•

•

•
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Approval of the minutes of the 66th XC Meeting.
Astrid Wille (Germany) was unanimously elected as Chairman, Halime Paksoy (Turkey) and Lynn Stiles (USA) were elected as Vice
Chairs.
XC decided to invite Energesis Ingeniería, S.L. (Spain) as a sponsor
and China to become a contracting party.
XC decided to write a letter to “dormant” participating countries and to
take them from the list of active members in case they will not reply
before the next ExCo Meeting. The legal office requires to state only
active participants.
XC decided unanimously to apply for an extension, the new chair Astrid Wille will be responsible to prepare and finalize the end of term
report and the new strategy plan. A first proposal will be distributed
before the autumn XC Meeting.
Approval of the progress reports of the ongoing Annexes 18, 19, 20
and 21.
Discussion on the planned workshop “The Role of Energy Storage in
Future Energy Systems”. The idea behind this workshop to start a
better coordination of storage related activities between the relevant
Implementing Agreements.
Discussion on topics for potential Annexes on electrical storages: Batteries and Fuel Cells, Electric Vehicles and Standardization, Grids of
the Future and State of the art report concerning all types of storages.
Each country will try to identify special items and experts for an IEA
collaboration.
The progress of the organization of the Effstock conference 2009 in
Stockholm was presented, the program and contribution of ECES was
discussed in detail.

The Mie, Japan, Meeting, November 19 – 20, 2009
•
•
•
•

•
•
•

•

•
•

Minutes of the 67th XC Meeting were accepted.
Progress report about the very promising contracting process of China; the process for the new sponsor from Spain is nearly finished, only the CERT approval is missing.
Approval of progress reports of the ongoing Annexes 18, 19, 20, 21,
22 and 23.
Discussion about two new Annex proposals: Annex 25 is about “Surplus Heat Management using Advanced TES for CO2 Mitigation”, Annex 26 deals with the “Electric Energy Storage: Future Energy Storage Demand”.
The progress of the organization of the planned “Innostock” conference 2012 in Lleida (Spain) was presented in combination with a discussion about the related rules.
Summary of the variety of conferences and workshop ECES attended
in 2009, one highlight was the Effstock Conference in June.
Discussion about the results from the workshop “The Role of Energy
Storage in Future Energy Systems”: There was a strong reaction in
favor of a “Storage Coordination Group”. ECES will prepare the next
steps in close contact with the IEA office and CERT. The workshop
was very successful and very well received by all participants.
Discussion about the Energy Saving Potential of Thermal Energy Storages. Spain is in progress to calculate the relevant data for the EU
and for Spain specifically. The shown table was very helpful to increase the visibility of energy storage potential in general and will lead
to a better understanding of policy makers and industry for the benefit
of energy storages.
ECES will assist in the organization of expert workshops on the application of thermal energy storages in buildings. A contribution to the
ETP 2010 and a book on energy efficient buildings is planned.
The XC decided to have a joint meeting with the SHC-IA in 2011 in
Europe.
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The 68th ExCo Meeting took place in Mie, Japan.
Other Activities
BCG Meeting in Paris
Andreas Hauer attended the latest BCG Building Coordination Group meeting
January 28-29 in Paris. Most of the Building Related Implementing Agreements
BRIAS were present (DHC, SHC, HPP, PV, DSM, ECBCS and Efficient Electrical End-use Equipment), as well as representatives from the End-Use Working Party EUWP and the CERT. Points on the agenda were presentations by
the IEA secretariat on “Energy Technologies Perspectives 2008”, an activity
called “Sustainable Building Network”, SBN, under the International Partnership
on Energy Efficiency Collaboration”, IPEEC. All Implementing Agreements presented their current activities and possibilities for collaboration. ECES presented the idea of a “Forum on Energy Storage” and invited the IAs to a first
workshop.
The Effstock-Conference 2009 in Stockholm
This year, the 11th International Conference on thermal energy storages took
place in Stockholm – the Effstock 2009 - Thermal Energy Storage for Energy
Efficiency and Sustainability.
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The Opening Session (photo: Ingar Lindholm)

The Effstock 2009 was held under the patronage of H.M. King Carl XVI Gustaf,
the official host organisation was Swedvac, the Swedish Society of HVAC Engineers, celebrating its centenary in 2009 with a Gala Dinner in the magnificent
Blue Hall of the Stockholm City Hall as an incredible highlight.

The Gala Dinner in the magnificent Blue Hall (photo: Alexander Farnsworth)

The main financial supporter was the Swedish Energy Agency. As usual, the
conference had been organized in collaboration with the Storage-Program from
the International Energy Agency (IEA), Energy Conservation through Energy
Storage Implementing Agreement (ECES).
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The Executive Committee of ECES (photo: Ingar Lindholm)

170 scientific papers from 31 countries were presented, covering both, theoretical investigations and experimental research on latent, sensible and thermochemical Thermal Energy Storage (TES).

Scientists from all over the world presented their results (photo: Ingar Lindholm)

More than 350 participants attended the conference, which also offered a business exhibition with 29 exhibitors.
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The business exhibition (photo: Ingar Lindholm)

Thereby the success story of the Stock-Conferences could be continued once
more. Results from theoretical investigations as well as best-practice-examples
were presented and discussed within the community of scientists and users. As
has already become apparent from previous conferences, the importance of latent storages like PCM or thermochemical storages, has increased dramatically:
High storage densities have a promising future, even if prices have to be reduced in order to become comparable to conventional water-based systems.
Further success stories were also told regarding sensible underground systems
and other large water tanks. Furthermore impressive results were achieved with
solar-assisted and geothermal systems. Thus it is hardly surprising that their
markets are rising all over the world.
The different examples demonstrated that energy storages are the key component for energy-efficient systems of the future in the building, industrial and
transport sectors. However, the research on energy storage is a cross-cutting
issue: Scientists from different disciplines have to cooperate with the practicing
experts. Basic research and development on storage material and concepts will
still be necessary in future, but not without having a strong focus on the economical boundary conditions. Beyond this, research and development on energy storage cut across national borders. Within the frame of ECES experts from
all over the world are working together very successfully – as the presentations
from the actual seven ongoing Annexes demonstrated impressively.
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The Annexes presented their results (photo: private)

To make the energy systems of the future as efficient and sustainable as possible, ECES decided to deal in future with both thermal and electrical energy storage.

The Closing Session (photo: private)

Consequently the next Stock-Conference will be about energy storage in general. Spain is going to host the next Stock-Conference InnoStock 2012 in Lleida.
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SolarPACES Conference
ECES attended the conference with about 800 participants. Thermal Energy
Storage (TES) is becoming a big issue in the field of Concentrated Solar Power
(CSP). Storage might be the big advantage of this technology in comparison to
Photovoltaics. This invitation was a great opportunity to learn about the potential
of energy storage in this application.
DHC-Conference
ECES was invited to give an overview about the potential of energy storage for
district heating and cooling applications.
EUWP-Workshop on “Future Transport Systems”
The End Use Working Party organized a workshop on “Future Transport Systems” in September in Stockholm. The workshop was intended to foster the discussion on:
•
•
•

future energy-efficient transport solutions
consequences for future R&D strategies
the role of international cooperation in the IEA´s End Use Working
Party.
On the invitation of the EUWP, ECES gave an overview of the potential of energy storage in this context.
The workshop enabled very fruitful discussions among different Implementing
Agreements like AFC, DSM, HEV and ENARD together with the experts from
the EUWP.
ENARD-Workshop on “Balancing the Variability in Renewable Electricity
Supplies: - new challenges and opportunities”
On the invitation of ENARD, ECES made a presentation about the important
role energy storage will play in the future, whe aiming to balance the grid. Within
the presentation it was shown, that even thermal energy storage may be an optimal solution having both aspects of economic and energetic reasons in mind.
The workshop offered the great possibility for an exchange between different
Implementing Agreements as well as important representatives from industry.
Workshop “The Role of Energy Storage in Future Energy Systems”
ECES organized this workshop. All storage related Implementing Agreements
were invited, as well as representatives from the End Use Working Party, the
Renewable Energy Party, the IEA Office and CERT.
The scope of the workshop can be described as follows:
Energy storages are central components of many energy systems. Looking at
the “Energy Technology Perspective 2008”, the reduction of CO2 emissions until 2050 can only be achieved by introducing a lot more renewable energies and
substantially increasing the overall energy efficiency. Both measures are closely
connected to the development of innovative storage technologies. Energy storage is explicitly mentioned in several of the “Energy Technology Roadmaps”
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(e.g. Wind Energy, Solar Heating and Domestic Hot water, Electric and Plug-in
Vehicles and Solar Concentrated Power). In addition to that, at the last workshop of the Experts Group on Science for Energy (EGSE) energy storage was
defined as one of the key energy technology challenges.
Activities on energy storage are ongoing in a number of Implementing Agreements. The fields of applications are covering a wide range. However some of
the basic problems in the development of efficient storage systems are similar.
This large variety of technologies and applications of energy storage creates a
need for better coordination of the different activities. Like other “Coordination
Groups” for buildings (BCG) or electricity grids, a group on energy storage could
help to identify possible synergies for the future and to initiate coordinated actions in the future.
The organization of the workshop was supported by the Committee for Energy
Research & Technologies CERT, the End Use Working Party EUWP and the
Renewable Energy Working Party REWP. Peter Cunz, Chair of CERT, Hermann Halozan, Chair of EUWP and Andreas Indinger, Vice Chair of REWP
were participating the meeting.
The following Implementing Agreements sent their representative to the workshop:
• Solar Heating and Cooling (SHC)
• Buildings and Community Systems (ECBCS)
• Energy Conservation through Energy Storage (ECES)
• Electricity Networks Analysis, R&D (ENARD)
• Heat Pump Program
• High Temperature Superconductors (HTS)
• Hydrogen (HIA)
• Solar Power and Chemical Energy Systems (SolarPACES)
• Advanced Fuel Cells (AFC)
• ETSAP
The IA on District Heating and cooling (DHC) sent a presentation on their current activities on energy storage. One representative of a German energy utility
(e.on) also participated.
All participants agreed on the need of substantial innovations for storage technologies and that future cooperation and coordination in the field of energy storages might be very fruitful. It was pointed out that many Implementing Agreements may involve storage technologies, but probably not as efficiently as possible. Furthermore, cooperation among the IAs would increase the visibility of
energy storage and therefore its importance. It is common sense that beyond
technical aspects the storage “solutions need to fulfill ecological and economical
demands as well as social acceptance and sustainability” as Hermann Halozan
pointed out. Questions of limitation and availability of resources for storage materials were identified as important issues.
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In order to reach this a coordinated output from the related Implementing
Agreements is necessary.
The fact that representatives from eleven Implementing Agreements as well as
from the CERT, the EUWP, the REWP, EGSE and the IEA Secretariat joined
this workshop was regarded as a successful kick-off for future activities.
To emphasize the meaning of energy storage as a central component in energy
efficient systems ECES will contribute to the road map on energy efficient buildings in the ETP 2010.
Beyond this it was suggested to organize a bi-annual “Future Energy Storage
Forum”, similar to the “Future Building Forum”.
Furthermore, a state of the art report and joined summer schools from different
Implementing Agreements were also judged as very helpful in increasing the visibility of energy storage and initiating collaborations on experts’ level.
The following steps are planned:
•
•

•
•
•

•

On the annex level a joint annex between ENARD and ECES is in
preparation. The proposal and the structure will be further discussed
on experts’ level at the ENARD workshops in October.
ECES offered to the IEA Secretariat to coordinate the input to the
roadmap on energy efficient buildings in the ETP 2010. The IEA Secretariat asked for assistance in organizing two workshops on energy
storages in the building sector. The first workshop will take place in
December. ECES will assist in inviting experts on the different (thermal) storage systems. Furthermore ECES will prepare a draft paper
as first basis for the workshop.
In February 2010 the results from the ETP 2010 workshop in December 2009 will be discussed with the other building related experts (e.g.
heat pumps, solar heating and cooling) at the BCG meeting.
Discussion with IEA Secretariat on planned and possible publications
addressing storage issues (ECES, EUWP, REWP)
Beyond this contribution to the ETP, ECES will start cooperation with
ETSAP. ECES will review the technology briefs and will ask the storage experts to contribute to technology briefs on different energy storage technologies.
The future structure of a “Forum on Energy Storage” will be discussed
with EUWP, REWP and CERT.
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Energy Storage Experts ready for a Japanese High Temperature Brainstorming
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