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Introduction

This report provides an overview of the main dissemination activities of the stoRE project. The
awareness raising and information dissemination has overall been very successful due to the
communication strategy implemented and the dedication of all partners involved. All consortium
members have made full use of their networks and every opportunity they had to communicate to
the main target groups and the general public about the project and its results.

During the lifetime of the project, detailed records have been kept of every dissemination activity
including online and newspaper articles, mentions in newsletters and websites, radio interviews,
leaflet distribution and project presentation in relevant conferences and workshops. The primary
measure of the effectiveness of the dissemination activities is the number of visits to the project
website that has exceeded our target. Overall, the project has managed to improve understanding
among key stakeholders and the general public of the benefits that additional energy storage
capacity can bring to the energy systems of Europe and the way that this can be achieved.

The present document provides a comprehensive summary of the communication activities
throughout the lifetime of the project; these have been grouped under four main categories: Online
Presence & Mass Media, Participation to Events and of course Project Website.

Co-funded by the Intelligent Energy Eurcpe
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1. Project Website

The project’s website has received a total of 16,360 visits from its launch on 7 September 2011 till
the end of the project on 30 April 2014, from which 10,907 were unique visitors. Therefore the goal
set at the beginning of the project has been surpassed by 6,360 visits. The average time a visitor

spent on the website is 2:47 minutes, which given the structure of the webpage and the fact that
most material in it is downloadable is very positive.

Home Reporting Customization Admin stoRE project web site - hﬂr:_if-\'nws st o (
stoRE project web site
Audience Overview Sep 5, 2011 - Apr 30, 2014
Email Export~ AddtoDashboard  Shortcut -
o All Sessions + Add Segment
100.00% &
Overview
Sessions v VS. Select a metric Hourly ' Day Week Month
@ Sessions
140
70
January 2012 July 2012 January 2013 Juty 2013 January 2014
B New Visitor M Returning Visitor
Sessions Users Pageviews
16,360 10,907 46,129
Pages / Session Avg. Session Duration Bounce Rate
2.82 00:02:47 55.54%
[ R T mion P -~ L bt e e e

The sources of traffic also indicate the good results  Top Sources/Mediums

of the dissemination work. While the number of

people who landed on the project website through

search engines is high (6,159 — 37,6%) most of the W google / organic
project visitors (10,201 — 62,4%) either directly :(:;:f:b}: ;(T:fr;en}m
typed the stoRE website address or clicked on a S i

link in a relevant article, partner website or social | —
media. In other words these 10,201 people were
reached directly through the project dissemination

linkedin.com / referral
M energias-renovables.cor

neis-konferenz._de / refe

cener.com { referral

activities, either from the links provided on partners’ eeg.tuwien.ac.at / refen
websites, the direct e-mailing, the leaflets hsu-hh de / referral
distributed and the articles published. Coilr:g_mm I referral

ar
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2.0nline Presence & Mass Media

The stoRE project was effectively promoted via on-line tools. The information provided in our
partner’s newsletters, press releases and in our website was further distributed to several on-line
publications, news agencies and on the websites of other projects and organisations. Moreover the
visibility of the project gained significantly from the use of social media tools, in fact a LinkedIn
account was created and news were posted on twitter. Finally it is important to mention that since
there is no actual way to monitor all possible mentions of the project throughout the web, the
figures presented in this section of the report could be much higher.

Radio Interview:

A one-hour radio interview with Karl Anton Zach from the Energy Economics Group of Vienna
University of Technology took place on 18/12/2013 on the Wissenschaft session of the ORF
Osterreich 1 Campus Radio. The discussion focussed on the Austrian mix of power plant types,
the distribution of base and peak load, development and modelling, energy storage in pumping
power plants, alternative methods of energy storage, the policy framework and experience
exchange with the rest of Europe. The interview can be found under this link:

http://www.physikalischesoiree.at/archives/2869

E-Newsletters:

A total of four e-newsletters mentioning and promoting the project were created and distributed to
6500 recipients of ESHA’s network which serves as a platform for stakeholders in the hydropower
field by providing its members with key information and briefings on EU policies and legislation, by
promoting networking among hydropower stakeholders and by creating synergies within the
renewable energy and other relevant sectors. The newsletters can be accessed under the
following links and are also provided in the annexes section of this report.

DATE TOPIC OF THE NR. OF REFERENCE WEBSITE

MAILSHOT RECIPIENTS

ESHA Newsletter www.esha.be/fileadmin/esha files/documents/publications/newsletters/Newsletter M
2/5/2013 6500
May 2013 ay 2013.pdf
21/12/2012 ESHA Newsletter 6500 http://www.esha.be/fileadmin/esha_files/documents/publications/newsletters/ESHA
December 2012 Newsletter December 2012.pdf
21/5/2012 ESHA Newsletter 6500 http://www.esha.be/fileadmin/esha files/documents/publications/newsletters/ESHA
May 2012 Newsletter hidroenergia2012.pdf
6/1/2012 ESHA Newsletter 6500 http://www.esha.be/fileadmin/esha_files/documents/publications/newsletters/ESHA
December 2011 Newsletter 2011 December.pdf
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Online Articles & Press releases:

The stoRE project was widely publicised in a variety of web pages, e-zines and online news sites.
A total of 30 online appearances were recorded. Below a table listing all project appearances in
affiliated websites is provided. Links to the articles are provided in the following table whereas the
full articles can be found in the annexes section of this report.

DATE NAME OF MEDIA PARTNER REFERENCE WEBSITE
Energiespeicher ermoglichen eine
. . . . " sichere und nachhaltige
15/11/2011 | Ingenieurspiegel HSU http://www.publicverlag.com/produkte/index.html Energieversorgung mit hohen Anteilen
fluktuierender Energie
Comment: The print run for the report
1/2012 Esloﬁnggﬂ uccC is 150 copies and electronic copies are
P sent to about 200 additional people.
12/2012 New Energy ESHA http:/www.newenergy.info/ BulkienergystoragersiRalicysmakers,
* * * we need you! Length: 465 words
Die Energiewende braucht geeignete
. . . . " politische und marktregulatorische
12/2011 Ingenieurspiegel HSU http://www.publicverlag.com/produkte/index.html Rahmenbedingungen far
Energiespeicher
g ) http://energiasalv.ee/ilmus-ulevaade-energia- limus Glevaade energia
[Bleats Bl salvestusvoimalustest salvestusvoimalustest
21/7/2013 S 2L NTUA http://www.enet.gr/?i=news.el.article&id=375458 | A6 Tnv TTapaywyr oTnV KatavaAwaon
EAeuBepoTtuTria * * = =
Www.innovaticias http://www.innovaticias.com/tecnologias/17662/n| Energias renovables: Las tecnologias
30/8/2013 : com | CENER | oficia-innovacion--tecnologias-almacenamiento- | de almacenamiento de las energias
energias-renovables-debate-cener renovables a debate en CENER
http://www.ecoticias.com/energias- Eneraias renovables: Las tecnologias
www.ecoticias.co renovables/82629/noticia-medio-ambiente- 9 A ’ 9
30/8/2013 CENER - : : de almacenamiento de las energias
m tecnologias-almacenamiento-energias- renovables a debate en CENER
renovables-debate-CENER
Eneraias http://www.energias- Pamplona se convertira en octubre en
4/9/2013 Renov?ables CENER renovables.com/articulo/pamplona-se- la capital europea del almacenamiento
convertira-en-octubre-en-la-20130904 de energia
http://www.gba.es/cener/20130904/20130904- | Las tecnologias de almacenamiento a
HHED Y S CENIER 1222.pdf gran escala a debate en CENER
. _ | Energias renovables: Almacenamiento
4/9/2013 REVE CENER T www.qba.es/i%régrmgj el de la edlica y la energia solar
1290.p01 fotovoltaica
Energias renovables: Cuaderno de
http://es.paperblog.com/industria-tampoco- Bitacora de la Crisis: Industria
5/9/2013 | es.paperblog.com | CENER |quiere-que-los-autoconsumidores-almacenen-la- tampoco quiere que los
energia-que-generen-2071764/ autoconsumidores almacenen la
energia que generen
Energias http://www.energias- . .
5/9/2013 Renovables CENER renovables.com/articulo/industria-tampoco- :ﬂgﬁgfsharmggfgsq;ﬁ;g#:;?:
guiere-que-los-autoconsumidores-almacenen-
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20130905 energia que generen
Las tecnologias de almacenamiento a
http://www.eseficiencia.es/noticiasDetalle.aspx?i| gran escala seran debat idas en una
SRR EREA R CENIER d=5019&c=1&idm=5 jornada organizada por CENER el
proximo mes de octubre en Pamplona
. . . . | Energias renovables: Las tecnologias
?
12/9/2013 | CONSTRUIBLE | CENER | DitR</www.constiuible.es/noticiasDetalle.aspx? | "¢ aimacenamiento de las energias
d=14256&c=1&idm=5
renovables a debate en CENER
Eneraetvka Debata na temat energetyki wodnej
29/9/2013 gety ESHA http://www.energetykawodna.info/ostatni.html podczas Europejskiego Tygodnia
Wodna . . . -
Zréwnowazonej Energii 2013
- CENER. Jornada sobre tecnologias de
11/10/2013 www.ec&tmms.co CENER www.ecoticias.com almacenamiento para energias
renovables
http://www.energynews.es/cener-organizo-una- %Ell;laEtS gg%fg'é(; ltjgfn‘é?;g;ia die
14/10/2013 Energy News CENER jornada-de-debate-sobre-las-tecnologias-de- "
almacenamiento-a-gran-escala-en-espana/ almacenamleEto agran EEEEE N
spafna
. . . _. s Energy Storage: Does Ireland need
12/2013 | Built Environment ucc http://www.be-ireland.info/index.html more storage?
s ) " Utatwienia w magazynowaniu energii
Energetyka https://drive.google.com/file/d/0B3aAByX0wj2 S . . .
2l Wodna WL GVuSXN3S21ZcGs/edit?usp=sharing Bl el e rozwoju energtl
odnawialnej
Ein héherer Anteil an Alternativenergie
erhoht auch den Bedarf an
Website of . " . | Speicherkraftwerken. An der TU Wien
4/12/2013 | Technische EEG  |Uedwwiuwienacalcsakluelesinews detal wurden Szenarien bis 2050
Universitat Wien - durchgerechnet: Osterreich ist in einer
deutlich besseren Situation als
Deutschland.
http://www.windkraft- . . .
4/12/2013 | Windkraft-Journal EEG journal.de/2013/12/04/herausforderung- Herausforderung. Alternativenergie
- - - braucht Speicherkraftwerke
alternativenergie-braucht-speicherkraftwerke/
http://www.econews.gr/2013/12/16/antlisiotamie | AvtAnaiotapicuon 1GW yia eTiteugn
U NS econews Nt usi-ape-109480/ Tou aTéxou Twv AlE wg 10 2025
http://www.energypress.gr/news/Monades- Movadeg aviAnoiotapieuong 1 GW
16/12/2013 energypress NTUA antlhsiotamieyshs-1-GW-apaitoyntai-gia-thn- aTTaITOUVTaI VI TNV UTTOOTHPIEN TwV
yposthrixh-twn-APE-ews-t0-2025 ATIE éwg 10 2025
ORF Osterreich 1 http://www.physikalischesoiree.at/archives/2869 . .
18/12/2013 Campus Radio EEG # Energiespeicher
1/3/2014 >0yxpovn Texvikn NTUA http://www.technicalreview.gr/index.php?option= | AToBrikeuan evépyeiag GTO NAEKTPIKO
EmBewpnon com_content&task=view&id=2030&ltemid=1 ouoTnua TG EAAGdag
http://www.juraforum.de/wissenschaft/intelligent . A (87
3/3/2014 JuraForum HSU e T e Intelligente Energie fir Europa
Internationales
Wirtschaftsforum . . T Studie: Druckluft-Speicher besser als
4/3/2014 Regenerative HSU http://www.iwr.de/news.php?id=25755 Pump-Speicher
Energien (IWR)
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http://www.solarserver.de/solar-
magazin/nachrichten/aktuelles/2014/kw10/wisse Wissenschaftler haben ideale
4/3/2014 SolarServer HSU nschaftler-haben-ideale-energiespeicher- Energiespeicher-Infrastruktur fir die
infrastruktur-fuer-die-energiewende-in-europa- Energiewende in Europa untersucht
untersucht.html

HSU http://www.sonnenseite.com/Aktuelle+News, Inte

5/8/2014 SR ligente+Energie+fuer+Europa,6,a27968.html

Intelligente Energie fir Europa

ATT00rKeUGN NAEKTPIKAG EVEPYEIOG VIO
9/2014 AvepoAoyia NTUA utrooTPIgN peYaAng dicioduang AlE
otnv EAAGSa

Social Media:

The use of social media is nowadays a must for all successful communications strategies, for this
reason the project made use of tools such as LinkedIn, Youtube, Vimeo and Twitter. The project’s
“Energy Storage & Grid Technologies” LinkedIn group was created on the 4" of December 2011
aiming at raising discussion on the issue of accommodating higher percentages of intermittent
renewable energy with an integrated approach that includes energy storage, grid reinforcement
and demand management. The group can be visited under this link:

https://www.linkedin.com/groups ?home=&qid=4202957&trk=anet ug hm&goback=%2Eanb 4202957 *2 *1 *1 *1 *1 *1

‘ ’ Energy Storage & Grid Technologies 833members | A

Discussions Promotions Members Search Manage

Members of this Group

2 onsa

Paola Mazzucchelli
Secretary General
Unfollow Paola

The group brings together 833 relevant stakeholders including experts in the critical knowledge
sectors, the renewable energy industry, the energy storage & grid technology industry,
transmission and distribution system operators (TSOs and DSOs), utilities, policy makers, decision
makers and regulators as well as environmental groups and end-users.

Summary Demographics Activity r

L w833

Like any community, a LinkedIn group might be close-knit or vast, brand
new or already thriving. Explore this group to see if it's right for you.

e

i = Co-funded by the Intelligent Energy Eurcpe
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As for YouTube, where the project’s promotional video has been posted, up to the 30™ of April
2014 it gathered a total of about 1500 views. The video has been embedded on the homepage of
the project and can be viewed under the following link:

https://www.youtube.com/watch?v=k60Cz9M0JYO

stoRE

www.store-project.eu

TIME WATCHED SUBSCRIPTIONS DRIVEN SHARES

2 days 3 ?

Cumulative  Daily

(=]

The video was also uploaded on Vimeo in order to make use of relevant channels through this
channel, too. Until 8 May 2014 the video has been viewed 567 times. The video can be viewed
under this link: http://vimeo.com/81123675

Co-funded by the Intelligent Energy Eurcpe
Programme of the European Union
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ﬁ stoRE Project

General

Embed

&0

b

A .
"~ o i —
WEEK OF DEC 2, 2013

T — S 0

WEEK OF

Geographic

past Week | Month | Year | All-Tims

JAN 6, M4

E stoRE Project

Custom

PRg—,

=g = i ¢ —

WEEK OF FEB 10, 2014

76 567

The project also made use of Twitter for promoting the Irish dissemination activities and
participation in the IWEA conference 2014.

NR. OF
TOPIC OF THE MAILSHOT TARGET GROUP RECIPIENTS REFERENCE WEBSITE
27/03/2014 Visit stoRE at IWEA annual UCC's + IWEA's followers (re- 77 + 2250 = | https://twitter.com/uccwindenerg
meeting twitted) 2327 y/status/449214237488201728

EU energy store project 8 " https:/twitter.com/mediahgnews/
27/03/2014 | 1 ceting tomorrow in Dublin el il s 1662 status/449258882645639168

EU energy store project , https://twitter.com/Galzacs/status
27/03/2014 | ceting tomorrow in Dublin CRPEED 182 Sl /449258882456879104

Co-funded by the Intelligent Energy Eurcpe
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3. International Events

The stoRE project was represented in 69 relevant European and international events. The list provided here gives an overview of these
events, their dates and the name of the partner present there. In all possible occasions leaflets of the project were distributed while in
many of them the project was also presented.

NR. PARTNE
stoRE LEA R NR.
LOCATION TITLE OF EVENT WEBSITE INVOLVEME PARTICIPA TARGET GROUP OTHER COMMENTS
FLE PRESEN
NT NTS
TS T
1st Meeting of the
Brussels, Pumped Hydro Working Participation,
2R Belgium Group of the Hydro Presentation A oL
Equipment Assosiation
http://world-water-
. forum-2012- Participation
Brussels, Hydro in Europe: T .7 WIP and . .
26/9/2011 > ’ europa.eu/IMG/pdf | Networking, Organised by Eurelectric
Belgium Powering Renewables Ercarammelron Leaflets MWP
o_conference.pdf
It was a meeting of the task force Energy storage of the
German association of electrical engineers. The aim was
Frankfurt, VDE ETG Task Force Participation, ) . L to develop strategies for energy storage and to exchange
S Germany Energy Storage Presentation HSU A 2 drmverEites 2wl information about ongoing projects in the field. The
project stoRE was presented at the meeting and the task
“calculating energy storage needs” was discussed.
. Global hydropower sector, o . ’
- Prague, HYDRO 2011 http://www.hydro| Particioat ranging from NGOs. bDlsrt]rlbutlon cr)]f I(?Sﬂl(-eit: mcluget()j not onI)I/Ihavn;]g (tjhe
- Czech Conference and ower: gieipalon 250 ESHA 1300 governmental bodies MOEILIRES &t D slafdjblinasive o WIS likEd [P
19/10/2011 Republic Exhibition dams.com/pdfs/FB Leaflets RIS, (76 ducérs them on the seats before the start of Sessions and on
P 2011.pdf etc’ P ’ tables in all conference rooms.
http://www.aiaa.or
g/uploadedFiles/E
. S0th AIAA Aerospace | yents/Conferences There was a significant presence from the US wind
Nashville, Sciences Meeting /2012-50th- Participati h icularly NREL. The f
9-12/1/2012 | Tennessee including the New AerospaceSciel AEREe, | g ucc CISIE}y (CSEENEN ST, PN} 3 WSRO
’ : LGl Leaflets mainly on wind turbine control and aerodynamics rather
USA Horizons Forum and | sConference/Prom than grid integration.
Aerospace Exposition | otional Materials/1
1-
0059 final%20AS

i = Co-funded by the Intelligent Energy Eurcpe
* o Programme of the European Union
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M%202012%20CF
P-w.pdf
http://vi1.vuturevx.
com/exchange- senior executives from
Luxembourg | Evaluating the Techno- | sites/Whitmore%2 | Participation, power generation, TSOs, http://v11.vuturevx.com/exchange-
29/2/2012 City, Economic Feasibility of | 0Group/59/events- | Presentation, CENER DNOs, utility companies as sites/W hitmore%20Group/59/missing-presentations-
Luxembourg ES systems pdfs-eu/ees2- Leaflets well as technology eu/pres-raquel-garde-aranguren-%28updated%29.pdf
agenda- providers and academia
marketing.pdf
15 heads of State, of
governments and European
http://world-water- Commissioners; 173
. 6th World Water Forum - forum—201?— o rep'relsented gount(igs; 103 Sglecteq dilstrilI)ution during high level hydropowgr
14/3/2012 Marseille, Sustainable hydropower europa.eu/spip.ph | Participation, 150 ESHA 35000 Ministers, Vice-Ministers session (distribution of leaflets on seats of the session)
France q p?article207&lang Leaflets and Secretaries of State; and round table discussion (distribution of leaflets and
session f ) ; . )
=en&var_mode=ca 170 national delegations short introduction of project)
leul and international
organisations taking part in
the Ministerial Declaration
Petten, the Participati_on, ) .
2-3/4/2012 N y JRC PHES workshop Presentation, [ 19 ucc 33 PHES developers WP3 RT discussion
etherlands L
eaflets
http://events.ewea. Participation
18/4/2012 Copenhagen, EWEA 2012 Annual org/annual2012/co Presentation’ EMD Policy-makers and key Presentation on “Proactive participation of wind turbines
Denmark Event nference/program Leaflets ’ industry figures in the balancing markets”
me/
This half-day workshop was dedicated is to discuss
electricity storage from a policy-making, industrial and
research point of view.
A first session focused on the role of small-scale energy
storage and the services and applications it brings to the
electrical system to meet future needs.
EURELECTRIC's http://www.eurelec o ' A second session was dedicated to hydro and pumped
25/4/2012 Brusgels, Workshop on Electricity trlq.org/Dev/Eure_Ie Participation, ESHA 100 . Varlous_ stakeholdgrs storage. It as;essec_i the flexibility capa_blllltles of pumped
Belgium Storage ctric2011/upcomin Leaflets interested in storage issues | storage, reviewed its untapped potential in Europe and
g_events.html# looked at the main regulatory challenges which are
currently hampering an optimal operation of pumped
storage.
Many issues on storage were raised but no real
conclusions were reached.
The stoRE project was mentioned during the public
discussion and leaflets were made distributed.
Participation, About 20 members of the | Presentation within the concurrent session “Storage 1” of
11/5/2012 | Florence, ltaly Eug)pean SNl http:/eem12.org/ | Presentation, | 15 EEG scientific community / policy | - the European Energy Market conference with the title:
onference EEM12 Leaflets makers / utilities / “Bulk Energy Storage versus Transmission Grid

developers etc.

Investments: Bringing Flexibility into Future Electricity

* %

: *., Co-funded by the Intelligent Energy Eurcpe
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Systems with high Penetration of Variable RES-
Electricity”. After a brief description of the stoRE project,
Karl Zach (EEG) presented the methodology and some
outcomes of the analysis made in task 2.3 (work package
2) of the stoRE project. The presentation was well
accepted and some aspects of the project and the
analysis were briefly discussed afterwards.
There was some interest in the poster from US and
Australian delegates, but not much from EU delegates.
The poster session was poorly attended due to its being
scheduled at lunchtime.
At the oral presentation, one of the other presenters
http://iwa- (Macarena Urena Mayenco of CENTA, Seville, Spain)
wcedublin.org/wp- Particioation commented on the El Hierro (Canary Islands)
Dublin World Congress on content/uploads/20 Posterp& Ora’l wind/energy storage project, currently under construction.
13/5/2012 Ireland Water, Climate and 12/02/IWA- Bresetien 10 ucc There was a workshop on “Linking research to policy and
Energy MONDAY-14TH- Lertisie ’ climate change adaptation strategies in the EU”. This was
MAY-as-of-1st- relevant to the stoRE dissemination efforts. Experience
Feb-2012.pdf from the WaterDiss project (www.waterdiss.eu),
presented by Darla Nickel of Ecologic, looks useful. One
recommendation was to make sure that the dissemination
timetable fits in with the timetables of the relevant EU
working groups. The target groups at EU level are all
small and focussed and therefore easily targeted.
http://www.store-
project.eu/news/en
W Participation,
Brussels Round Table Event e Presentation, MWP,
23/5/2012 o alongside the Green = WP3 UCC, 11
Belgilin] Week 2012 assessment-of- Consultation, WIP
the-environmental- Leaflets
impacts-of-
pumped-hydro-
energy-storage-1
Wroctaw http://2012. hidroen grae?;mttl'g?‘ CEVI\E’R
24/5/2012 Hidroenergia 2012 n WP4
Poland ergia.eu . HSU,
Consultation, ESHA
Leaflets
http://www.energy Parzg;;:glon,
g d ) .
13/6/2012 Rome, ltaly Energy Storage Forum Lo mentioned in CENER
europe/programm a panel
€ discussion
Karlsruhe, VDI Conference on bulk Participation, : . - It was a conference of the German association of
16/6/2012 Germany energy storage Preser?tation HSU 120 Universities and utilities | engineers about bulk energy storage. New concepts and
ideas have been presented. In this context the stoRE

: ‘; Co-funded by the Intelligent Energy Eurcpe
Programme of the European Union
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project was presented and first approaches on the
calculation of the energy storage needs were highlighted.
http://www.store-
project.eu/news/en
GB/2012/06/29/re
adabout/sustainabl | Participation,
B Roqnd Table Evgnt e-energy-week- Presentation, CENER,
19/6/2012 Belgium! alongside the Sustainable | round-table-on- WP4 ESHA, 11
Energy Week energy-storage- | Consultation, WIP
the-european- Leaflets
regulatory-market-
framework-
conditions
The objectives of this event were to take stock of what is
” 5 I Participation N o ot being achieved inda serilttas othEE %rojetct:s, by ex(;h;gging
- russels, , . . ominated representatives experience and results achieved in the area o
29/6/2012 Belgium IEE Contractors’ meeting Prisentanon, ie L 10 of IEE projects Electricity (RES-E) and to collect views on future needs in
eaflets s
order to help formulate priorities for the future IEE
programme.
Karl Zach (EEG) gave a presentation within the
concurrent session “Energy Storage — General Aspects”
of the IAEE European Energy conference with the title:
“Contribution of Bulk Energy Storage and Transmission
Interconnectors to Mitigate Variability Caused by Large-
. 12th IAEE European http://www.iaeeu2 | Participation, Scale RES-Electricity Generation in Future Energy
e e, iy Energy Conference 012.it/ Presentation a 220 Systems”. After a brief description of the stoRE project,
Karl Zach (EEG) presented the outcomes of the analysis
made in task 2.3 (work package 2) of the stoRE project.
The presentation was well accepted and some aspects of
the project and the analysis were briefly discussed
afterwards.
The expert-workshop (in German) “Technologien zur
T . httg://vayv.energie Winilsere 6 e feienel zentrglen Speicherunglim Stromversorgungsgystem”
T echnologlen zur : institut- Participation (Austrian) scientific focu;lng on bulk electricity storage technologies was
8/10/2012 Austriz; zentralen Speicherung im | linz.at/index.php? L > | 30 EEG 50 T /o6l b f organized by Energy Economics Group (EEG) as part of
Stromversorgungssystem | menuid=60&repor Imunity 7 policy maxers a national project (,Wasserkraft als Energiespeicher").
gungssy; menuIg=0J&repor utilities / developers etc. proj o . et
€id=208 Karl Zach (EEG) distributed 30 project leaflets in the
meeting room / to the participants.
http://www.ibcentr
e.org/#!home-
english/ceq2 . Policy makers, developers
17 /110%01 5 Kiev, Ukraine Renlzegrjrt::zgr g 9y http://en.interfax.c Priseear;lt:ttlson, 250 ESHA 250 manufacturers, investors Presentation and Leaflets
om.ua/news/press- and researchers
release/120668.ht
ml
29- Bilbao, Spain HYDRO 2012 http://www.hydrop | Participation, | 100 | ESHA 1000 Policy makers, developers Leaflets were distributed in several sessions on
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31/10/2012 Conference and ower- Leaflets manufacturers, investors Hydropower Storage issues.
Exhibition dams.com/pdfs/Bil and researchers
bao 2012.pdf
http://www.ease- L
Brussels, EASE 1st Annual OUD./AWWW 8256~ Participation,
6/11/2012 Belgium Reception storagehtteri/levents Leaflets ESHA
oy litieptone] glttdgj\gr\?;ivr:lciegogiogl Hasfiey 2yt [Pl s, Poster presentation of the stoRE project and the
13/11/2012 =il Renewable Energy ?option=com_cont PSSR, HSU >600 developers methodology of WP 5 and WP 3. Distribution of leaflets
Germany Storage Conference and ent&taskeviewaid Leaflets, etc. from more than 40 and reports
Exhibition (IRES 2012) —520& Itemid=143 Reports countries
Brussels, EUFORES Advisory Participation, Recent developments in the small hydropower sector and
T Belgium Committee Presentation b = 1 main findings from the stoRE project
. Stakeholder meeting of Participation, TSOs, managers, . -
15/11/2012 Milan, Italy GridTech project Biesaieitn WIP 25 professionals, academia Presentation of stoRE work within WP2
Managers, professionals
and high level officials from
across the fuel cells and
hydrogen value chain, utility
IPHE Workshop companies, operators of the
Hydrogen — A competitive | http:/www.iphe.ne electricity system, e . )
15- Seville. Spain Energy Storage Medium | t/events/workshop Poster WIP technology developers and S Tar;g pﬁ:\:\zsz?otr;;v af,scti?Z?gi?rﬁ,?:ﬁzewgssvrﬁ:A?ed
16/11/2012 s to enable the large scale | s/workshop 2012- | presentation suppliers, regulators, policy (2=, ’ iﬁ o el P
integration of renewable 11.html makers, investors, and P
energies international organisations
involved in activities related
to energy storage, smart
grids, and renewable
sources.
Stakeholders, mainly from The stoRE presentation created a discussion on the
the industry, interested in definition of the energy storage needs in the next
Brussels MUty e e | i it the options of large scale |decades. The different requirements of the short term and
, p: .hyi . > ; e .
30/11/2012 Bl Y Con?erje ) ot Presentation | 25 WIP 80 renewable electricity seasonal storage were identified and the technological
9 - storage through and regulatory aspects of both were analysed. There was
underground hydrogen high interest in the stoRE project results and possible
storage. synergies with the HyUnder project.
4th International . >.1QO > 100 exhibitors . . . . .
http://www.renexp e exhibitors (developers of PV, Wind, | Presentation about the stoRE project, the ongoing work in
Conference on Small Participation, . ’ ) A
Salzburg, . o- . ~10 policy | small and big scale HPP) all work packages and first results of WP5 in front of
30/11/2012 ’ Hydropower: New . : Presentation, HSU ) o
Austria ; f austria.at/index.ph makers ~10 policy makers (mostly around 150 people. Distribution of leaflets etc.
Construction, Renovation 2id=001&L =1 Leaflets 1000 ional Di . ith i d I
and Revitalization p?id=: = >1 reglor)a) iscussions with interested people.
visitors >1000 visitors
14/2/2013 Vienna, 8. Internationale http/eeq.tuwien.a | Participation, | 15 | ggg 30 Scientific community / policy Karl Zach (EEG) gave a presentation within the
Austria Energiewirtschaftstagung | c.at/eeq.tuwien.ac. | Presentation, makers / utilities / concurrent session “Stromspeicher” (electricity storages)
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at pages/events/ie | Leaflets, WP2 developers etc. of the IEWT conference with the title: “Provision of
wt/iewt2013/html/ | Publication Flexibility through Bulk Energy Storage and Transmission
Grid Expansion in Future Energy Systems with a high
Share of Renewable Energy Sources”. After a brief
description of the stoRE project, Karl Zach (EEG)
presented the outcomes of the analysis made in task 2.3
(WP2) of the stoRE project. The presentation was well
accepted and some aspects of the project and some
details of the analysis were briefly discussed afterwards.
The stoRE participation in the discussion highlighted its
findings in the regulatory and market analysis and reacted
. to the panel that claimed EC support for pumped hydro by
Brussol EURELECTRIC | ipdwmweurgee| Wip A A ) i e
russels, . | tric.org/events articipation, 8 2 infrastructure package. Also the stoRE projec
e Belgium WoX&fEhop - el 3/hydropower-a- Leaflets £ ESHA 1L value'of'hydropower' 2l representatives participated in the discussion about the
uropean Asset how this is rewarded in the . . S
european-asset/ electricity market environmental issues, highlighting the approach we
: recommend of avoiding confrontation with DG ENV as in
our reports we have shown that there is room for
cooperation.
Agenda:
ps: i . . ; .gri d Y
2. Brussels ' htt s.gmnvngi?tsoe Pregeptat]on, . Industry representatlyes, http://www.gridplus grr:r?gé:ﬁdrggqgsl/:&/fnts/Programme %2
21/2/2013 Belgium el e 202 events/events/sec PaE'C'ﬁapon’ 40 EEG g reseamherﬁ andipolicy Minutes & presentations:
ond-innogrid2020/ Saters UELLS http://www.gridplus.eu/Documents/InnoGrid2020%20Sum
mary.pdf
The conference had a heavy focus on case study
examples of large scale RES projects across the globe,
15 discussing how they overcame economic, political and
representati Sen_i(_)( ex_ecutives from the technological che_lllenggs to improve penetration of
s utilities industry, TSOs, . intermittent RES.
TSOs/DSO DNOs, EES owners, Key topics: Global Market Forecasts & Assessment /
i - s and policy developers as well as Policy Developments & Impact on Energy Storage / Utility
27- . Energy Storage Summit |org/events/calenda| Participation, makers / 15 UGS condupt AR Scale Si0iage = T.SO o e Str ategy / K.e.y Obstacle to
28/2/2013 Nice, France 2013 1/2013/eneray- Leaflets CENER Developers thorough qost analygls Growth for Emergmg technologies / Bealltles of Ene'rgy
Htora 62013 /10 and comparison of various | Storage Business Models & Economics / Case Studies:
storage-=913 Research EES systems and their Improving RES Penetration / Advances in Battery Storage
organizatio roles'in the busiqess / Techno-Economic ElvaIL'Jation of Large Scale
ns /5-10 strategies & blueprints of Applications
Others grid operators.
Conclussions: Looking for new markets / Need of new
policies to support the storage deployment / Need of
technologies improvement and cost reduction
r0siso | Seriorexecutives rom the | e O oo, Markel Sive,
23- Berlin, 6th Energy Storage World | http:/www.energy | Participation, CENER | s and policy Utlljlmgs mgggtry’ UEok; Investment, Emerging Markets, Power Electronics,
25/4/2013 Germany Forum storageforum.com/ Leaflets makers / develgbers agvv\:lr;ﬁrg’s Benchmarking Technologies, Wind, Solar, Standards,
I/Ds\gggirs e B, Fesead Wind-Gas, Residential Storage
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organizatio Institutes, Investors Conclussions: Looking for new markets (microgrids, large
ns/~180 scale with Power To Gas, etc.) / Need of new policies to
participants support the storage deployment / Need of technologies
/50 improvement and cost reduction / Need of Standarization
speakers
20 from Denmark’s first and largest energy fair, focused on
TSOs/DSO renewable market and development, smart cities and
s and policy . . smart grids, and cleantech promotion.
http://energyeurop makers / Si?illtiiireixﬁzlﬁls\{?; tltggsthe Key Topics: Wind power, PV energy, efficient buildings,
23. Copenhagen, ENERGY EUROPE e.dk/en- Participation, Developers DNOs, EES owners. smart grids, smart cities, new policies, markets, storage
25/5/2013 Denmark Conference S Leaflets ClER /Resgarqh developers as well as .
Europe- organizatio ER RS, B It was a general Energy Conference and conclusions
Home.aspx ns/~100 Institutes Ir;vestors were related to all the Renewables. Regarding storage,
participants ? most of the attendees agreed with the necessity of
/40 developing storage systems to support the RES
speakers integration in different ways, large and small scale.
5-8/6/2013 Siofok, IEEE IYCE Conference Presgptat[on, HSU 250 Mainly from universities The results of stoRE Wor!< Package 5 were presented
Hungary Participation and discussed
Presenting a paper entitled:
An empirical approach to
48th International calculate short and long Programme:
5/9/2013 EUfE] U'nlver'smes T Btz Presgptat[on HSU 50 L) GISTE)y sltolrage T http://dit.ie/media/upec2013/Parallel%20Session%20Sch
Ireland Engineering Conference 13/ Participation of an electricity supply Ny
(UPEC 2013) system. Mainly results P
derived during the work on
WP5 of the stoRE project.
Achieving 40% RES by | http:/www.ewea.o
Dublin, 2020: The role of ancillary | rg/events/worksho | Participation, Industry, researchers, TSO,
SRl Ireland services from wind ps/reservices- Leaflets I oL 2 Regulator
energy dublin/
http://www.vdi- ORI S [y Stationary energy storage is getting closer to be a cost-
Elektrochemische wissensforum.de/d e competitive solution in order to solve grid problems, either
11/9/2013 GSron?gh Energiespeicher fur e/nc/angebot/detail Pa[tg;ﬁ::;on, 5 CENER 30 technol(g%carlrl]gﬁgires, 1 related to renewable energies or not. Of course, there are
Y stationdre Anwendungen | seite/event/06KO0 (Buné)esm)i/nisterium fiir specific sectors where it is successfully being used at the
35013/ Umwelt. Naturschutz moment, like in the telecom sector or rural areas.
National
NEIS 201.3 Conference http://www.neis- Workshop,
12- Hamburg, for Sustainable Energy Yot e | Eiessmeig 5 HSU 11 Industry, researchers, TSO,
13/9/2013 Germany Supply and Energy e eera— DO Regulator
_e.html Participation,
Storage Systems
Leaflets
European Power Grid http//www.platts.c Poster Attendees included: Bank of |  The conference discussed the challenges facing grid
16- Hamburg, and Storage om/ConferenceDet | Presentation, | 4, WIP 70 America, Beacon Power, | stability and security of supply, renewables integration,
17/9/2013 Germany Development 2013 ail/l2013/pc352/ind | Participation, Boston Consulting Group, intermittency and volatility in Europe. It examined the
ex Leaflets Cabinet Office - UK prospects for the full spectrum of storage solutions and
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Government, E.On, EDF, technologies whether mature like pumped storage or
Elia, EnBW, Energy emerging like power-to-gas.
Storage Network, European
Commission, ENTSO-E,
EPIA, Federal Network
Agency Germany (BNetzA),
Highview Power,
Hydrogenics Europe, ITM
Power, Massachusetts
Institute of Technology,
Mitsubishi, Renewables-
Grid-Initiative, Statkraft,
SustainX, Swissgrid,
TenneT, Vattenfall Europe
Presenting a paper entitled:
An empirical approach to
8“.1 Conference on . calculate short and long
26/9/2013 Dubrovnik, Su;t'zz:?le %;i‘:gﬁgm ;Ezgqvévgéfx:;ogr Presentation, HSU 50 term energy storage needs Programme:
Croatia -nergy. —— | Participation of an electricity supply http://www.dubrovnik2013.sdewes.org/programme.php
Environment Systems al Mainl |
(SDEWES 2013) system. Mainly results
derived during the work on
WP5 of the stoRE project.
https://www.photov
- oltaic- Final
PV and Electricity
. Storage Requirements conference.com/p Workshqp WIP
2/10/2013 | Paris, France arallel- Presentation, HSU,
(EU PV conference & Y el Particioati EEG
Exhibition) events/pvandelectr | Participation,
icitystoragerequire Leaflets
ments.html
http://www.iwea.co National
m/index.cfm?page | Workshop,
20013 | Gaway CVER AU | viewPastEventai | Presentation, s
d=214&year=2013 | Participation,
&month=10 Leaflets
http://www.hydro| The main hydropower event
y Innsbruck, ower- Participation, in Europe with the most Agenda: http://www.hydropower-
PRI Austria AN dams.com/hydro- Leaflets e = e important hydropower dams.com/pdfs/hydro2013.pdf
2013.php?c id=88 stakeholders attending.
National
Pamplona Workshop,
10/10/2013 Spai ’ Workshop Nacional Presentation, CENER
pain P
Participation,
Leaflets
Brussels Energy storage mapping hitp:/www.gridplus | - Participation, policy makers, industry
10/10/2013 P .eu/news/energy- leaflets 15 WIP 35 ! ? WIP was chairing the panel discussion
Belgium report launch event e > DSOs, researchers,
storage chairing of the
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panel
discussion
https://www.facebo
15- " q Renewable Energy ok.com/events/539 | Participation, Ukrainian and CIS
16/10/2013 itz Wil Forum 2013 074102796744/?re leaflets 2 250 e hydropower stakeholders
f=22
Polish Hydropower
stakeholders (developers,
. p: . (9] o
Warsaw RENEXPO Poland 3-cia htt //wv;v-v renex investors, research,
16/10/2013 ’ Konferencja - Energia - Leaflets 60 ESHA 80 students, journalists), http://www.renexpo-warsaw.com/333.html|?&L=0
Poland warsaw.com/333.h )
Wodna Polsce tm12&L=0 Norwegian Government
= Representatives (dealing
with hydropower)
Representatives from
governmental organisations
Energiespeicher im National Corﬁt?ciCigil\(;lrcllrprazgs) (5-a'or
. Osterreichischen Workshop, ) SYVIL, ©1C.), Mal
Vienna, . Austrian utilities
28/10/2013 ) Stromversorgungssystem Presentation, EEG 35 . .
Austria - S (VERBUND, Wien Energie,
— Hirden und Participation, ’
Herausforderungen Leaflets Snsils B, Sk,
hydropower industry
(Andritz Hydro, Alstom) and
universities/consultants
http://www.energet
ica21.com/noticia/j
a‘lﬁ':;dne;smoi::ﬁo alicrﬁgggi:rgggo- Presentation Looking for new markets (applications) / Need of new
29/10/2013 | Madrid, Spain energético: tecnologias y S e Participation’ CENER policies to support the storage deployment in Spain /
proyectos te_g—cnolo T Need of technologies improvement and cost reduction
proyectos-madrid-
29-10-13
http://www.renener
ay y.org
29- Campinas Tog;h i%?L%P:rmetrht’grd oe—%s/ﬁg;;%th?r / Presentation UNLIJ?“?’ Eﬁ?:&e;t:?li?iirgy FL]Elnn:
31/10/2013 Brgzil ’ Tecr);nical Workshop of hydro-power-for- Partici ation, ESHA 200 American, Carribbean and | http://www.renenergyobservatory.org/uploads/media/Age
[ ElSeET P today-forum-and- P Chinese Ministries + nda_25_10_2013_-_Palestrantes_Final2.pdf
Y the-3rd-technical- hydropower representatives
workshop.html
30/10/2013 | AMNem. The 1 o5 rage Worksho hitp-/lestorage- | Presentation, | 5 | \yp 40 industry, researchers, B
Netherlands 9 P project.eu Participation DSOs, TSOs P Workshop,_ vt gpdf 9
Ath s RenewanIe Engrgy The StoRE project and its main objectives was mentioned
thens, ources: Preconditions At by the president of Academy in his speech / The outline of
e Greece for Mass Penetration in Fatielion TGS

Electricity Production

a new regulatory framework for energy storage plants is
presented by RAE / The need for energy storage is
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emphasized by several speakers / The need for further
analysis and studies (workshops, working teams) of
energy storage needs is among the main conclusions.
CENER,
National EEG,
. EMD,
Fredericia Hearingsproces og Worksho_p, HSU
7/11/2013 > | workshop om Danmarks Presentation, ; 20 Industry, researchers, TSO
Denmark S MWP,
behov for store ellagre Participation,
Leaflets NTUA,
UCC,
WIP
AtroBrikeuon Evépyeiag National
oT1o EAANvIKG HAekTpIKS Workshop,
29/11/2013 'glli?e’ Z0oTnpa, pe Opifovta To Presentation, NJVLljl': ? 100
2050: Avaykeg, euTTédia Participation,
Kal ataitoUpeveg dpdoelg Leaflets
q p: . (9] q
6th International [ //wv;v-v Lenex Romanian Hydropower
20- Bucharest, Conference - Small - stakeholders (developers,
A } : y )
22/11/2013 Romania Hydropower Plants in bUCh?geitVf:P/h - Lzl e = investors, research,
Romania conf_p_erence.html students, journalists)
3/19/2013 Munich, EUREC College of Presentation, WIP EUREC members
Germany Members Leaflets
. ) 20 representatives from
Workshop Horizon H2020 Promotion of "
. . . ) TSOs, DSOs, utilities / 8
19/12/2013 | Madrid, Spain | and other calls (organized Spanish CENER 63 policy makers / 20 R&D
by Futured) actcnlit organizations / 15 others
. . http://www.ucc.ie/e L
An Evening on Climate AUP://WWW.UCC. /e Participation,
. n/eri/climatechang
16/1/2014 | Cork, Ireland Change at UCC n/eri/climatechan L 10 ucc
eevening/
http://www.oceane
nergy-
5th Ocean Energy europe.eu/index.p
Dublin, Industry Forum 2014 hp/events/member L
S Ireland ‘Policy and Technology | s-events/event/7- Raisipatian et ioe
Perspectives’ mria-s-5th-annual-
ocean-energy-
industry-forum
http://portal.tugraz.
12 5 SEESIY at/portal/page/port
- : . al/TU_Graz/Einrich
14/2/2014 | Graz Austia | ENERGIEINNOVATION =26

tungen/Institute/Ho
mepages/i4340/ve
ranstaltungen/enin

* %

: ‘; Co-funded by the Intelligent Energy Eurcpe
*

*
* gk

Programme of the European Union

21/24




sto?:

nov2014

Green Mini—Grids:

http://www.euei-
pdf.org/dialogue-

Target: Share knowledge and experience on mini-grid
technologies for applications in Africa / Discuss

Cotonou, o - Participation, recommendations and tools to improve the policy and
ZVEE Benin %zsgﬁur::fri fizr AF#f(r:ZI o o%i if Leaflets = e &l regulatory framework for mini-grids / Elaborate successful
p-on-mini- " ;
P rids-0 project development processes and operation models for
grics-4 mini-grids
ESHA was raising awareness about the stoRE project to
p: .g -
grtlt dc/évr\::::;n::iin::l) e hydropower stakeholders from the Balkan countries by
24- Belgrade, ——— =~ ~=| Presentation, . giving a presentation and going from stand to stand
i m/produkt 121 ny b A L
25/3/2014 Serbia e o Bl 2 g:gt(rec(’:iufalglshz Leaflets b = 1L de;i?geZ$:tf§y<fsstors during the exhibition. Among them have been high-level
= ofahtm pers, representatives from the Balkan governments and local
e hydropower association. Leaflets have been distributed.
http://www.iwea.co
Dublin, IWEA Annual Conference | m/index.cfm?page Stand,
HRIET Ireland 2014 =viewnews&id=10 | Participation ucc
8
http://www.ucc.ie/e Lawyers and
. n/media/academic/ representatives of
4/4/2014 Cork, Ireland Lol Enwror)ment law/events/Brochu | Participation | 20 ucc regulatory agencies such as
2014 conference in UCC - -
reLawtheEnvironm the Irish EPA as well as
ent2014.pdf some civil service staff
http://www.arena- .
16- Vancouver Small Hydro 2014 UD-PWWW.ATENE: | b 000 ntation
’ international.com/s | 30 ESHA 100
17/4/2014 Canada Vancouver TGl Leaflets
World Renewable Energy . L o
) http://www.wrenuk. [ Presentation, Presentation title: Sizing of pumped hydro energy storage
ettt | Lo, Ul ngﬁiﬁﬁzfggﬂd co.uk/index.html Leaflets s for future electricity systems with high RES penetration
29th European Presentation title: Market and Regulatory Framework
Amsterdam, | Photovoltaic Solar Energy | http://www.photov | Visual Poster Improvements That Could Further the Development of
22/9/2014 The Conference and oltaic- Presentation, WIP Bulk Energy Storage Technologies for Higher Shares of
Netherlands Exhibition (EU PVSEC conference.com/ Leaflets PV Generation in Austria, Denmark, Germany, Greece,
2014) Ireland and Spain
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The following scientific papers were also published in European, international and national events. The list provided here gives an
overview of these events and publications.

NAME OF PUBLICATION TITLE OF THE ARTICLE AUTHOR(S) ngggi.ﬁgN REFERENCE WEBSITE
Bereitstellung von Flexibilitat durch groBtechnische T
2/2013 Internationale Elektrizitatsspeicher und Ubertragungsnetzausbau | Karl Anton Zach, Hans Auer, Giinther R http://www.eeqg.tuwien.ac.at/eeqg.tuwien.ac.at page
Energiewirtschaftstagung in zukunftigen Energiesystemen mit hohem Anteil Korbler csuntrieg s/publications/pdf/ZAC _PAP_2013 2 abstract.pdf
erneuerbarer Energien
IEEE 48th Universities' Power | An empirical approach to calculate short and long s ) )
. : . ’ - . ) ps: .google. y
2-6/9/2013 Engineering Conference UPEC | term energy storage needs of an electricity supply WeiB, T.; Licken A.; Schulz, D. International e //dwgvg%,\ﬁ gﬁdmzlgl/e/dq{thSaA% X.OW2 e
2013, Dublin (Ireland) system WOVAHNIBLdzo/edit tusp=sharing
The 8th Conference on
Sustainable Development of The combined energy supply system of Germany . .
22-27/9/2013 | Energy, Water and Environment and Austria - potentials to overcome the future WeiB, T.; Schulz, D. International http.//www.dubrovn|k201ﬁ.sdewes.orq/proqramme.
Systems SDEWES 2013, energy storage needs LS
Dubrovnik (Croatia)
World Renewable Energy -
’ Y Sizing of pumped hydro energy storage for future ” : . ;
3-8/8/2014 Congress Xg:;zd Exhibition electricity systems with high RES penetration ? (NTUA) International http://www.wrenuk.co.uk/wrecxi.html
Market and Regulatory Framework Improvements | T. Maidonis & M. Papapetrou (WIP) / J. e slEts
. ) p: .pl -
29th European Photovoltaic That Could Further the Development of Bulk Anagnostopoulos (NTUA) / T. Weif3 e e e e T T
22-26/9/2014 | Solar Energy Conference and | Energy Storage Technologies for Higher Shares of (HSU) / A.N. Andersen (EMD) / R. International | Soierence.comimagdes/stories/=te_conlerence
Exhibition (EU PVSEC 2014) | PV Generation in Austria, Denmark, Germany, | Garde (CENER) / A. Wann & P. Leahy e EUPViEg”z%;‘b Cg{‘fe'encepmramm
; .p!
Greece, Ireland and Spain (UCC) / K.A. Zach & H. Auer (EEG)
100 EONIKO ZYNEAPIO A
26-27/11/2014 TIZ HNIEX MOP®EX ? (NTUA) National

ENEPTEIAX
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PROJECTS

INTELLIGENT ENERGY
f# EVUROPE HH

ESHA is currently involved in two

Intelligent  Energy  Europe (IEE)
projects: \

RESTOR g HYDRC
RESTOR Hydro deals with

identification of and restoration of
potential micro hydropower plants.
Until mid-2015, the different project
partners are mapping more than
50,000 potential restoration sites on
the RESTOR Hydro Map. During the last
months several useful tools have been
developed such as the cooperative
guidelines, a step by step guide on how
to setup a micro hydro cooperative
with a community shares ownership.
Cooperatives increase the bankability
of restoration projects. One or more
sites in a region can be aggregated
under an umbrella organisation
responsible for assessing the sites’
potential and preparing a viable
financial plan for their refurbishment.

Please have a look at the RESTOR

Hydro website (http://www.restor-
hydro.eu) for further tools such as

e a high level financial plan for a
cooperative: A companion for the
Cooperative Guideline (financial
spreadsheet)

e Letter Of Intent (owners): Letter of
Interest to secure cooperation of the
site owner before entering into the
detailed study phase

ESHA and partners will present this
project at several conferences and
congresses during the next months. If
you are curious to find out, contact our
office or come to any of those events,

for instance, on 24/05/13 to ENERGY
EUROPE in Copenhagen or on
25/06/13 to the High Level Policy
Meeting under the title Hydropower:
Investing in a sustainable future at the
Committee of the Regions during the

European Sustainable Energy Week in
Brussels.

Q
stoRE

www.store-project.eu

In the framework of the stoRE project, a
draft version of a report on a

“European Regulatory and Market

Framework for Electricity Storage
Infrastructure” has been issued.

This draft report is available for public
consultation with stakeholders who are
invited to submit their comments
by Tuesday, the 7th of May 2013.

EVENTS

ESHA has been extremely active in the
participation and organisation of
different events in Brussels in which
ESHA Members had the possibility to
be active in or had the possibility to
attend:

In February, together with
Kleinwasserkraft Osterreich (Kw0),
ESHA has been presenting current SHP
issues at the EURFORES Advisory
Committee at the European
Parliament. Different Members of
European Parliament (MEPs) have
been attending this session. In

Best Small Hydropower Congress in the World.

addition, ESHA sent KwO to speak
together with European Commissioner
for Energy Giinther Ottinger at the
European Parliament Water Group
under the topic Water and Energy,
hosted by Austrian MEP Richard
Seeber.

In the framework of ESHA’s 2013
campaign Getting to know Small
Hydropower, an informative dinner at
the European Parliament hosted by
MEP Sir Graham Watson has been
organised in March. The event has been
attended by MEPs from Italy, Hungary,
Portugal, Romania, Austria and the UK
and several high-level representatives
from the European Commission.

In April, ESHA was invited to a high-
profile investment meeting with
Emomali Rahmon, President of
Tajikistan, his Minister of Energy and
Industry and the Chairman of the State
Committee on Investments and State
Property Management of Tajikistan to
discuss small hydropower investment

by European stakeholders. They
appealed to the European small
hydropower industry to consider

investing in Tajikistan, where currently
only 5% of its hydropower potential is
being used. Please contact the office for
further information.

During AFRICA 2013 ESHA President
Marko Gospodjinacki, ESHA Vice-
President Bernhard Pelikan and Board
Member Nino Frosio had organised a
joint workshop together with IEA-
Hydropower have been giving a full day
training course on small hydropower
in Addis Ababa, Ethiopia. The event has
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Stream Map project successfully
finalised

The final meeting of the Stream Map

project took place on the 22 May 2012 in

Wroclaw, Poland. The key outputs of this

project are the following up-to-date

tools:

e the EU-27 SHP Roadmap (Status quo
report on the current SHP situation,
forecast and recommendations for
each EU member state)

a statistical release

a hydropower database (HYDI)

SHP recommendation brochures in
the following languages: EN, DE, IT,

To download, click on the item
mentioned above, refer to the Stream
Map website
http://www.streammap.esha.be or

contact Martina Steinkusz for a hard

copy.
A\
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Bulk energy storage - ESHA adresses
policy makers!

Recent findings from the European
project stoRE - in which the European
Small Hydropower Association (ESHA)
participates - suggest that Bulk Energy
Storage Technologies (EST) currently
suffer from a lack of attention on the
political agenda. The three-year project
(supported by the Intelligent Energy
Europe Programme) aims to facilitate
bulk energy storage to allow large scale
penetration of variable renewable
energy in the market. In its first half, the
project focused on environmental
considerations of bulk scale energy
storage infrastructure, particularly

published aiming to provide policy
makers, planners and developers with

recommendations to further the
sustainable development of bulk energy
storage projects. The recommendations
were presented at a  breakfast
briefing hosted by MEP Sir Graham
Watson at the EP and organised by ESHA
together with the consortium partners of
the project and the Climate Parliament.
The report
is available on http://www.store-

project.eu/. Presentations given at the
breakfast meeting are available upon

request to Oliver Jung.

Kick-Off Meeting RESTOR Hydro
Brussels in June 2012

Where are the historic mills sites in
the EU-27? Help RESTOR Hydro project
partners to complement the MillsMap

The IEE co-funded project RESTOR
Hydro started in June 2012. Project
partners will be mapping the potential of
SHP, mills and weirs in the EU-27. The
GIS coordinates, type of plant, restorable
condition and power availability,
amongst others, can be found on the
MillsMap. The aim is to find 50.000+
sites by the end of this project in 2015.
In order to reach their goal, the project
partners ask you for collaboration.
We are looking

¢ to acquire databases from Mills
Organisations, Cultural Heritage
Organisations, Authorities, etc.

s to receive information about single
or multiple locations you might
know about

« to link GIS coordinates to pictures of
old mills, SHP plants or weirs you
have visited during your last trip

If you can help us with any of those
points, do not hesitate to send a short

email to Martina Steinkusz or visit the
new project website
http://www.restor-hydro.eu/ for
more information.

A WARM WELCOME TO OUR NEW
ESHA MEMBERS!

Association of
Producers of
Ecological

<

v Energy

The ASSOCIATION OF PRODUCERS
OF ECOLOGICAL ENERGY (APEE)
was established in August 2004 by
16 companies willing to invest in
ecological power plants in Bulgaria.
The Association took the challenge to
help and protect the private initiative
of the Bulgarian and international
investors, representing their
economic and branch interests to the
state  authorities and other
organizations. Currently APEE is
recognized as the most-trustworthy
organization = working in  the
renewable energy field in Bulgaria.
Our analyses, insights and statements
are highly valued for the creation of
European and national policies for

RES.
TAMANINID

With over 40 years experience in the
compact hydropower sector,
Tamanini Hydro is specialized in
the design, production  and
installation of Pelton, Francis and
Kaplan hydraulic turbines and of
hydropower plants.
Our company manufactures turnkey
electro-mechanical equipment,
designed on the plant's hydraulic
features they are destined to.
Efficiency and reliability are our

keywords.
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May 25, 2012, 14:00-15:45
Meeting Room D
StoRE session

This will be a round table
discussion on regulatory and
market framework for energy
storage infrastructure.

In the framework of the
European project stoRE
(www.store-project.eu),
participants will be invited to
discuss the key elements of the
existing European framework
that can potentially affect the
development and operation of
energy storage infrastructure.
The project's findings will be
presented and the discussion
will be lead by a panel of
experts.

Main Sponsors

The hidroenergia 2012
organisers appreciate highly
the sponsorship granted by 11
companies and institutions,
including

& Energa

Energa - one of four great
electroenergy  holdings in
Poland and official partner of

the Congress,

Mavel - a major small hydro
actor at the European market
and supplier of hydraulic
turbines to numerous Polish

SHPs,
ANDRITL
Hydro
Andritz Hydro - a worldwide
leader in hydropower
equipment supply,

the Hydropower Implementing
Agreement - a working group of
the International Energy
Agency.

P“i‘rﬁﬁjffl.t !'P‘ e ff‘ﬂm
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Mavel is the sponsor of the
hidroenergia Gala Dinner,
whereas Andritz and IEA
sponsor two coffee breaks on
May 24th. The Welcome
Reception will be sponsored by
the International Journal on
Hydropower & Dams.

THE INTERNATIONAL JOURNAL ON

HYDROPOWER

&DAMS

We have also to thank Superlit,
Romania, for provision of free
Internet services during the
Congress.

@upmm

Congress preparation activities
have been also supported by 9
entities - private enterprises,
media and other general
Sponsors.

RCTB Fountain Show (Photo by Kamil Czajka)
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Hydroaction project successfully
finalised

The final meeting of the Hydroaction
project took place on the 14t July 2011
at Andritz, the project partner’s company
grounds in Vevey, Switzerland. The
outcome was mainly stressing at
improving turbine efficiency, such as of
the studied turbine designs Turgo,
Pelton and Matrix. Several training
workshops have been given on that topic
in Greece, Austria, Switzerland and
Belgium between April and August.

For further information about the project
and its results, please refer tothe
hydroaction website

http://www.hydroaction.org/ or contact
Dirk Hendricks.

Qe
rurQares

Successful ending of the RuralRES-
project

After the final RuralRES conference in
March, ESHA is glad to announce
the successful ending of its

communication and dissemination
activities, and the fulfilmentof the
project.

The scope of the project, overcoming the
non-technological barriers to the use of

and mini-wind

mini-hydro
sources in EU mountainous regions, has

energy
been reached in various
areas throughout Europe.

The main results of this three-year long
projectare summarized in the Mini-
hydro and Mini-Wind good practices and
training guides, which can be found
onthe project website: http://rurales-
diphuelva.es.

A%,
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New and updated hydropower data
available for the EU-27!

The results of the second round of data
collection for 2010 have been finished
with partners filling in gaps into the
HYDI database. The results have been
validated during ten national
workshops in different EU member
states and discussed during the last
project meeting held in Prague (Czech
Republic) on 20th October 2011.

Furthermore, a first draft of the
Roadmap for the Small Hydropower
sector with recommendations for the
future is in preparation.

For more information on the project
Stream Map, please contact Martina
Steinkusz.

Q
stoRE

www.store-project.eu

Since a couple of months, ESHA is
participating in the European co-
financed project stoRE on energy
storage.

stoRE aims to facilitate the realisation
of the ambitious objectives
for renewable energy by unblocking
the potential for an energy storage
infrastructure. Energy storage, as part
of an integrated approach including
grid reinforcement and demand
management helps accommodate
higher percentages of intermittent
renewable energy by balancing the
supply and demand and improving the
power quality.

stoRE deals with the non-
technological barriers to energy
storage, creating the right regulatory
and market conditions that will give
incentives for the development of
energy storage infrastructure to the
extent necessary for the
accommodation of the planned
renewable energy installations to the
electricity grid. The possible positive
and negative impacts of the different
energy storage options on the
environment will be also assessed and
the considerations of the relevant
actors will be taken into account.

Being in charge of consultation
processes, policy debates and
communication activities, ESHA would
like to include in the stoRE discussion
and the database the largest number
of stakeholders. If you would like to be
regularly informed or consulted on
this project or for any kind of further
information, please contact Oliver

Jung.

More information on the project
website: http://www.store-
project.eu/




Energiespeicher ermoglichen eine sichere
und nachhaltige Energieversorgung mit
hohen Anteilen fluktuierender Energie

Erneuerbare Energien (EE) sind
stark im Kommen. Bereits heu-
te ist der Anteil der Regenera-
tiven an der Stromversorgung
in Deutschland bei mehr als
17 %. Dabei schlagen die Wind-
kraft mit einer installierten Leis-
tung von 27 230 MW und die
Photovoltaik mit 18 380 MW
(Stand Juli 2011) am starksten
zu Buche. Die ehrgeizigen Zie-
le Deutschlands, bis 2020 30 %
(EU: 20%) des Strombedarfs
aus EE zu decken, unterstitzen
diesen rasanten Ausbau. Zu-
dem wird sich dieser Prozess in
Deutschland durch den Atom-
ausstieg noch einmal erheblich
beschleunigen.

Durch diesen immer weiter
wachsenden Anteil der EE und
die Abschaltung der ersten
Atommeiler muss nun ein gro-
Rer Anteil des grundlastfahi-
gen Stroms aus konventionel-
len Kraftwerken durch fluktuie-
rende Energie aus z.B. Wind und
Sonne gedeckt werden. Hier-
zu gehort mittelfristig auch die
Regelung der NetzgroRen. Auf-
grund der im Vergleich zu kon-
ventionellen Kraftwerken gerin-
gen Volllaststunden von Wind-
energie- und Photovoltaikan-
lagen muss deren installierte
Leistung bezogen auf die Spit-

Q
StoRE
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zenleistung entsprechend ho-
her ausfallen. Z.B. iibertreffen
die im europdischen Strate-
gieplan fiir Energietechnologi-
en (SET-Plan) fir 2030 genann-
ten Potentiale der EE fiir Euro-
pa die derzeitig installierte Leis-
tung um fast das Doppelte. Die
deutschen Ubertragungsnetz-
betreiber rechnen in den Szena-
rien fuir den Netzentwicklungs-
plan 2012 mit installierten Leis-
tungen von Wind und Sonne im
Bereich zwischen 78,8 GW und
134,7 GW fiir das Jahr 2022, bei
einer Spitzenlast von ca. 80 GW.
Das bekannte Problem der
Stromerzeugung aus fluktuie-
render Energie ist die fehlen-
de Fahigkeit sich dem Lastver-
lauf anzupassen. Dies kann zum
Teil durch intelligentes Last-
und Einspeisemanagement und
Netzausbau kompensiert wer-
den. Auch die Elektromobilitat

0,10 040 070 120

Nicht integrierbare Windenergie
in TWh/a

1,90 2,30

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

11,90

5,00
3,80

Abbildung 1: Nicht integriebare Leistung aus Windenergie in Stark-

wind-Schwachlast Situationen
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und die Erhdhung des KWK-An-
teils werden eine wichtige Rol-
le in der sicheren Energiever-
sorgung der Zukunft spielen.
Dennoch ist in Situationen wie
Starkwind-Schwachlast mit er-
heblichen Leistungstiberschiis-
sen zu rechnen, die ohne Spei-
cherung oder Verkauf auler-
halb der Regelzone zum Ab-
schalten von Windenergieanla-
gen (WEA) oder anderen Erzeu-
gungseinheiten fiihren wiirden,
siehe Abbildung 1. Aufgrund
der starken zeitlichen Korrela-
tion der EE ist der Stromexport
jedoch nicht in jedem Fall mog-
lich. Somit ergibt sich mittel- bis
langfristig ein zusatzlicher Be-
darf an Energiespeichern, um
die regenerativ erzeugte Ener-
gie den Verbrauchern bedarfs-
gerecht zur Verfiigung zu stel-
len. Bei sehr hoher Strompro-
duktion aus erneuerbaren Ener-
gien (>50 %) wird ein Speicher-
bedarf von bis zu 4 TWh bené-
tigt, bei gleichzeitig erfolgen-
dem Netzausbau, Last- und Ein-
speisemanagement. Zum Ver-
gleich: heute sind in Deutsch-
land ca. 0,04 TWh an Pumpspei-
cherkapazitat installiert.

Wie wichtig Speicher auch fir
die Systemsicherheit sind zeigt
die  UCTE-GroRstérung am
4.11.2006, als das UCTE-Ge-
samtnetz wegen einer lberlas-
teten Leitung in 3 Teilnetze zer-
fiel. In allen Teilnetzen trugen
Pumpspeicherwerke (PSW) er-
heblich zur Stiitzung des Net-
zes bei und vermieden so einen
Zusammenbruch des jeweili-
gen Bereichs. Zusatzlich kénnen
Energiespeicher auch zur Sen-
kung der Stromgestehungskos-
ten beitragen. So kann mit einer
marktgesteuerten, wirtschaft-
lich ausgerichteten Betriebs-
weise eines PSW zum einen der

durchschnittliche  Strompreis
am Day-Ahead-Markt und zum
anderen durch Residuallastglat-
tung die volkswirtschaftlichen
Kosten der Stromerzeugung ge-
senkt werden .

Obwohl es sehr viele Ideen und
Neuentwicklungen auf dem Ge-
biet der Energiespeicher gibt,
kommen fiir die groRtechnische
Speicherung auf absehbare Zeit
nur der Druckluftspeicher und
das Pumpspeicherwerk in Fra-
ge. Druckluftspeicher sind in
ihrer Technik jedoch entwe-
der veraltet (Diabate Druckluft-
speicher) oder industriell noch
nicht einsetzbar (Adiabate und
Umgebungswarme-Druckluft-
speicher), obwohl letztere si-
cher groRRes Potential fiir die Zu-
kunft aufweisen. Somit bleibt
das PSW die derzeit einzige effi-
ziente Technik, die konkret und
in relevantem Maf3stab zur Ver-
fligung steht. Viele Studien se-
hen aber auf Grund der geolo-
gischen Anforderungen und der
aufwandigen Genehmigungs-
und Bauverfahren fiir PSW in
Deutschland kein vorhandenes
Ausbaupotential mehr. In dem
BMU Leitszenario 2010 wird je-
doch von einem noch vorhan-
denen Potential von bis zu 2000
GWh ausgegangen. Nutzt man
zusatzlich schon vorhandene
Strukturen aus dem Braunkoh-
le- und Kreidetagebau, kann
noch ein erheblich groBeres Po-
tential an Speicherkapazitat ge-
wonnen werden. Als Unterbe-
cken wird bei diesem Prinzip
ein Restloch verwendet, das im
rheinischen  Braunkohlerevier
Tiefen bis zu 500 m aufweisen
kann. Als Oberbecken dient ent-
weder ein zweites Restloch mit
geringerer Tiefe oder ein auf der
Abraumhalde angelegter kiinst-
licher See, siehe Abbildung 2.
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Abbildung 2: Prinzip eines PSW in einem Tagebau mit kiinstlichem
Oberbecken (oben) und Nutzung eines zweiten Restlochs als oberen

Speichersee (unten)l

Voruntersuchungen haben ge-
zeigt, dass hiermit ein so groRRes
Speicherpotential erschlossen
werden kann, dass eine bedarfs-
gerechte Energieversorgung aus
erneuerbaren Energien moglich
wird. Vor allem in den Bundes-
landern im Norden und Osten
Deutschlands ist heute schon
ein sehr hoher Anteil von Wind-
strom an der Energieversorgung
festzustellen: 52,1% in Sach-
sen-Anhalt, 54,3% in Meck-
lenburg-Vorpommern, 44 % in
Schleswig-Holstein. Im Zusam-
menhang mit dem zusatzlichen
starken Ausbau der Offshore
Windfarmen in der Nord- und
Ostsee konnen Speicher nicht
nur Netzengpdsse bei der Ver-
teilung der Energie von Nord
nach Sid vermeiden, sondern
auch den Netzausbau entlasten
bzw. optimieren helfen.

Das Problem des Ausbaus der
Speicherinfrastruktur ist je-
doch schon langer kein techni-
sches mehr, sondern ein regula-
torisches und politisches. Allein
die seit Anfang 2008 geltenden
Netznutzungsentgelte  (NNE)
fir PSW (PSW werden bei Be-
zug von Strom als regularer Ver-
braucher behandelt und mis-

sen dementsprechend NNE be-
zahlen) sorgen dafir, dass vie-
le PSW auf dem Energiemarkt
nicht mehr mit Gaskraftwerken
konkurrieren konnen und so-
mit ihre Wirtschaftlichkeit ver-
lieren. Die Bundesregierung ge-
wahrt zwar eine Befreiung von
NNE, wenn ein neues PSW noch
vor 2019 ans Netz geht, die-
se zeitliche Befristung scheint
aber auf Grund des sehr lang-
wierigen  Genehmigungspro-
zesses und der darauffolgenden
langen Bauzeit nicht zweckma-
Rig zu sein. Im Bereich der Ener-
giespeicher wird es in Zukunft
nicht nur wichtig sein, die For-
schung in diesem Bereich weiter
voran zu treiben, sondern eben-
so wichtig ist die Vereinfachung
der  Genehmigungsverfahren
und der Ausbau der Férderung,
um so einen groReren Anreiz fuir
EVUs und Kraftwerkbetreiber zu
schaffen in diese Schliisseltech-
nologien zu investieren.

Genau mit dieser Problematik
beschaftigt sich das EU-Projekt
stoRE  (www.store-project.eu),
an dem die Helmut-Schmidt-
Universitat neben 8 anderen eu-
ropdischen Partnern mitwirkt.
Die Hauptziele des Projekts sind:

® Die ganzheitliche Betrach-
tung der Umwelt-Perfor-
mance von sich im Betrieb be-
findlichen Energiespeichern,
um aus den Erkenntnissen
unnotige Hindernisse aus den
umweltgesetzlichen Regulie-
rungen zu entfernen. Dabei
muss darauf geachtet wer-
den, dass die Umwelt trotz-
dem vollstindig geschiitzt
bleibt.

e |dentifizierung, Beurteilung
und Untersuchung der recht-
lichen und wirtschaftlichen
Rahmenbedingungen in Eu-
ropa und in den einzelnen
Ziellandern (Deutschland,
Spanien, Danemark, Grie-
chenland, Irland und Oster-
reich) in Zusammenarbeit mit
wichtigen Akteuren der Bran-
che.

® Engagement von Schliisselfi-
guren auf europaischer und
nationaler Ebene, v.a. Politi-
ker.

® Implementierung der im Lau-
fe von stoRE ausgearbeiteten
Malnahmen fiir eine regula-
torische Reform, die den Weg
fir einen schnellen Ausbau
der Speicherkapazitat ebnet.

® Verbesserung der Verstandi-
gung zwischen Interessenge-
meinschaften aus Industrie,
Politik, Naturschutz und der
Bevolkerung lber die Rolle,
die Energiespeicher in einer
nachhaltigen Energieversor-
gung spielen kénnen.

Der Energiesektor befindet
sich im Wandel in Richtung ei-
ner nachhaltigen, dezentra-
len und sicheren Energieversor-
gung. Der von der deutschen
Regierung beschlossene Atom-
ausstieg beschleunigt diesen

Umbau noch einmal erheb-
lich. Doch nicht nur die groR-
technische Speicherung spielt
hier eine entscheidende Rolle.
Auch kleine Speicher (z.B. Elek-
tromobilitdt), der Netzausbau
und das intelligente Last- und
Einspeisemanagement werden
in Zukunft einen grofRen Bei-
trag zu einer sicheren Energie-
versorgung leisten. Nichtsdes-
totrotz ist dieser Wandel mit
erheblichen Investitionen in
den nachsten Jahrzehnten ver-
bunden, sowohl auf der techni-
schen, als auch auf der regula-
torischen und politischen Seite.

Dipl.-ing. Thomas Weifs
Prof. Dr.-Ing. habil. Detlef Schulz

Helmut Schmidt Universitdt
Fachgebiet Elektrische
Energiesysteme

http://www.hsu-hh.de/evhs/

Quellen:

[T Ein europdischer Strategie-
plan fiir Energietechnologien
(SET-Plan), Briissel 22.11.2007

2l Szenariorahmen  fiir  den
Netzentwicklungsplan 2012

I DLR, IWES, IFNE im Auftrag
des BMU: Leitstudie 2010,
August 2010

4 Dena: Abschlussbericht PSW-
Integration EE

Bl Dena: Aschlussbericht NNE
Pumpspeicher

¢l Schulz, D.; Jordan M.: Kon-
zepte fiir die Errichtung von
Pumpspeicherkraftwerken in
ehemaligen Tagebaustruktu-
ren, Solarzeitalter 22 (2010)
4, pp. 35-41
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SUSTAINABLE ENERGY SUPPLY
TECHNOLOGIES

Jack O’Connell (Head of Regulation, BordGais Networks) and
Dr Jerry D. Murphy (Environmental Research Institute/School of
Engineering) pictured in the ERI Renewable Gas Laboratory

BIOFUELS

Research into the use of renewable gas at the Environmental
Research Institute (ERI) received a €0.25m boost in 2011. The
funding, jointly from Bord Gdis Networks (BGN) and UCC,
will enable the ERI to develop its renewable gas research be-
yond the academic sphere and into industry. Renewable gas is
biogas that is cleaned and upgraded to 98% plus methane; it is
a ready substitute for natural gas. It may be injected directly
to the gas grid for use as a renewable heat source or as a trans-
port fuel in Natural Gas Vehicles (NGVs). At present there
are over 12 million NGVs driving the roads of the world.

Dr Jerry Murphy chaired the International Energy Agency
(IEA) Conference “Energy from Biogas” in UCC on September
15th, 2011. The conference was hosted by the ERI and funded
by the International Energy Agency (IEA) and Sustainable
Energy Authority Ireland (SEAI). The aim of the conference
was to highlight successful biogas facilities that use different
feed stocks and to explore the advantages of upgrading biogas
to biomethane for either injection to the gas grid or use as a
source of renewable transport fuel. Dr Murphy was also lead
author on an IEA publication on “Biogas from crop digestion”
(http://www.iea-biogas.net) which charts the evolution of the
biogas industry in particular in European countries where, for
example, Germany now has over 6000 biodigesters with the
substrate dominated by whole crops (grain and straw).

WAVE ENERGY

The Hydraulics and Maritime Research Centre (HMRC) is
leading a €9m EU funded initiative to provide access to test
facilities in marine renewable energy centres across Europe.
The Marine Renewables Infrastructure Network (MaRINET)
offers periods of marine renewable energy testing at these
centres at no cost to participants through funding from the
European Commission. This major EU research infrastruc-
ture project involves 42 testing facilities at 28 research centres
in 12 countries. Professor Tony Lewis (HMRC Director) was
appointed as the new Chair in Energy Engineering in 2011.

WIND ENERGY

In November 2011, UCC hosted partners from Greece, Ger-
many, Austria, Denmark and Spain for the second meeting
of the EU-funded stoRE project. stoRE aims to facilitate vari-
able renewable energy by unblocking the potential for energy
storage infrastructure. Energy storage, as part of an integrated
approach including grid reinforcement and demand manage-
ment, helps accommodate higher percentages of intermittent
renewable energy by balancing variable supply and demand
and improving power quality. The three-year project has al-
ready attracted interest from the European Commission, en-
vironmental NGOs such as the World Wildlife Fund as well
as utilities and power system operators. Dr Paul Leahy and Dr
Eamon McKeogh are the ERI co-PIs of the stoRE project.

Dr Christophe Sibuet Watters of the University of Québec
and founder of wind forecasting company Wpred, Inc. was
awarded a prestigious Craig Dobbin fellowship from the Ire-
land-Canada University Foundation to pursue research in ad-
vanced downscaling techniques for wind forecasting at the
ERI In collaboration with Dr Paul Leahy, Dr Watters devel-
oped a novel technique to improve the quality of wind power
forecasts, which was presented at the American Institute of
Aeronautics and Astronautics annual conference in Nash-
ville, USA.
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Biomass can deliver

climate change benefits

Brussels. [ev) On 5 November, AEBIOM
(the European Biomass Association) pub-
lished a statement on the current situa-
tion of biomass use from a carbon ac-
counting point of view.

The biomass sector has been recog-
nised as a significant contributor to cli-
mate-change mitigation. A controversial
debate has recently been taking place on
the timing of the carbon savings of bio-
mass, associated with a concept of car-
bon payback time or carbon debt.

Bioenergy systems have both a positive
and a negative impact on terrestrial car-
bon stocks. However, recent attention has
been almost exclusively focused on scien-
tific papers that have not sufficiently eval-
uated sustainable harvesting and biomass
feedstock utilisation practices or the posi-
tive role that biomass can play in ensuring
healthy and productive forests.

AEBIOM's statement explains the dif-
ference between fossil fuels and bioen-
ergy and concludes that it is somewhat
curious to suggest that biomass would
be worse than coal on account of its car-
bon cycle. The biomass sector stimulates

forest development.
Wood demand gener-
ates investments in for-
est management and
new forest plantations.
The forest stock in Europe is steadily in-
creasing, although the use of bioenergy
has been increasing at the same time. In
the last 20 years, European carbon stock
increased by 26 percent (FAQ) due to an
increased forest area (an additional B
million hectares between 2000 and 2010,
Eurostat) and harvesting at levels well
below the annual growth [only 63 per-
cent of the annual growth is harvested).
The situation in the US is similar {an in-
crease from 701 metric tonnes carbon
dioxide equivalent (Mt CO,eq] in 1990 to
922 Mt CO,eq in 2010, or 31.5 percent in
20 years, EPA). This means that a signifi-
cant carbon stock has been building up
over time. Without wood demand and in-
come for forest owners, forests would be
left to their own devices, Sustainable for-
est management and the thinning of for-
ests are vital for forest health, productiv-
ity, and fire and pest prevention.

Biomass relies on forest management, as shown here in
Rhineland-Palatinate, Germany.

Biomass relies on sustainable forest man-
agement and does not mean over-exploita-
tion of the farests or the use of high value
round wood. Most forest biomass is pro-
duced from material that has no other use
such as sawmill residues and forest waste.
Now forest biomass is used to replace fos-
sil fuels, thus providing socioeconomic
benefits in rural communities. It is incor-
rect to suggest that increased bioenergy
use will lead to greater harvesting of our
forests, as this is not necessarily the case.

AEBIOM believes that it is essential to
ensure that forests are sustainably man-
aged and harvested in order to keep them
healthy, to respect biodiversity require-
ments and to maintain carbon stocks.
Over-exploitation of this resource with an-
nual harvest levels above annual growth
rates is an unsustainable short-term prac-
tice that will drain the forest resources
over time.

Bulk energy storage - policymakers, we need you!

Brussels. (o0j) Recent findings from the European project stoRE
— in which the European Small Hydropower Association [ESHA]
participates — suggest that bulk energy storage technologies
{EST] are currently suffering from a lack of attention on the po-

litical agenda.

culty associated with
lengthy and costly process as it is generally driven by develop-
ers. The main conclusion is that appropriate policy and strategic
plans and programmes need to be in place in order to facilitate

project development, which currently is a

further and sustainable development of EST projects.

The three-year stoRE project (supported by the Intelligent En-

The recommendations can be summarised as follows:

ergy Europe programme) aims to facilitate bulk energy storage
to allow large-scale penetration of variable renewable energies
in the market. During the first half of the project period, the fo-
cus was very much on environmental considerations of bulk en-
ergy storage infrastructure, particularly pumped hydro energy
storage [PHES], but also compressed air energy storage (CAES).
A report has been published with the aim of providing policyrak-
ers, planners and developers with recommendations to further
the sustainabie development of butk energy storage projects.
The report, which is based on a wide consultation process,
stresses that without EST palicy on a national level, no strategic
plans or programmes can be adopted. This increases the diffi-
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1. Establish a need for EST: Once the need has been identified, it
is essential that energy storage policy and objectives are de-
veloped at member-state level.

2. Develop plans and programmes: Where member states ac-
knowledge the need for energy storage in their NREAP (Na-
tional Renewable Energy Action Plan] they should consider
this technology at a strategic planning level and at the early
stage of the decision-making cycle, and develop sustainable
plans and programmes.

3. Identify viable sites at a strategic level: It is recommended that
physically viable sites be identified and tested [subject to en-

Photos: Martin Leissl

The EU gets tough on the
internal energy market

Brussels. [es] Timetables for the phase-
out of regulated prices and opposition to
capacity payments are two of the most
significant proposals in the European
Commission’s Communication on the In-
ternal Energy Market of 15 November
2012, according to the European Renew-
able Energy Council (EREC]).

EREC also sees the Commission’s
commitment to take infringement pro-
cedures against member states who fail
to implement the internal energy market
as important and urgent, but a little late.
The Commission recognises that even 20
months after the transposition deadline
of March 2011, some member states have
still not yet fully transposed the third en-
ergy market package, which undermines
the chances of having a level playing field
for all market players.

The third energy package is the cor-
nerstone of the integration of the gas
and electricity market and entails crucial
measures such as the unbundling of net-
works, consumer protection issues and
the independence and powers of the na-
tional requlatory authorities.

vironmental assessment| at a strategic level during the devel-

opment of PHES plans and programmes.

4. Develop clear guidelines and document best practice: Clear
member-state guidelines for sustainable project development,
best practice guidelines, and guidelines for planning are re-
quired to further the sustainable development of bulk EST.

. Facilitate planning and approval procedures: It is recommend-

w

The EU has committed to, but at this rate
will not achieve, a single energy market by
2014. In eight member states today, over
80 percent of power generation is still in
the hands of the historic incumbent. The
market is not
open to newcom-
ers. The Com-
mission’s insis-
tence on phase-
out timetables
for regulated prices will encourage invest-
ment, as they are perceived as political in-
terference by investors and reduce con-
sumer choice on the retail market.

The Commission’s decision to “empower
consumers to take an active role and fully
exercise their rights and choices” is also
an important step forward. According to a
representative from BEUC [The European
Consumers’ Organisation], less than two-
thirds of consumers in Europe are satisfied
with their electricity supplier. Furthermore,
less than half know how much electricity
they consume. The Commission’s commu-
nication regrettably fails to draw attention
to the critical role of “prosumers” - people

“The EU is mo
competitive markets and unbundled
infrastructure management.”
Giinther Oettinger, EU energy commissioner

who produce and consume or store their
own electricity - in Europe’s energy future.
It does, however, say that the EU execu-
Eive will support member states in defining
what is meant by and what causes energy
consumers’ vul-
nerability by pro-
viding guidance
and facilitating
the exchange of
best practice”.
Such guidance would seem a welcome
starting point.

However, there is concern about the
Commission’s plans to question and “reg-
ularly” review renewable en-eljgy support
mechanisms, as ongoing discussions will
undermine investor confidence and might
put target achievement at risk.

Lastly, the Commission is correct in op-
posing capacity mechanisms, which, when
they attempt to influence the volume of
electricity generation actually constitute a
subsidy for fossil fuel and nuclear gener-
ation and a disincentive to invest in badly
needed interconnection capacity, demand-
side measures and storage capacity.

ving towards

ed that the efficiency and speed with which bulk EST projects
are considered during the planning approval stage be improved
through the establishment of appropriate mechanisms.

6. Continued investments in RD&D for PHES (including for small
hydropower] and adiabatic CAES: It is important to provide in-
ve;;tment in PHES and CAES RD&D projects in order to help
this technology to make the transition from pilot to commer-
cial projects.

The full report as well as information on the stoRE project can be found on:
www.store-project.eu.

The stoRE project focuses- o- pumped storage pl i [
stoF ants [
turbine in Waldeck, Germany. Sl
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Die Energiewende braucht geeignete politische und markt-
regulatorische Rahmenbedingungen fiir Energiespeicher

Energiespeicher werden in
Energieversorgungssystemen
mit hohem Anteil erneuerba-
rer Energien (EE) zum zeitlichen
Ausgleich der stark fluktuie-
renden Einspeisung von Wind-
und Solarenergie benétigt . Zu
klaren bleibt derzeit vor allem,
ab welchem Jahr und wie viel
zusatzliche Energiespeicher zu-
kiinftig bendtigt werden und
mit welchen Technologien die-
ser Speicherbedarf gedeckt wer-
den kann. Bei den Technologien
muss grundsatzlich zwischen
Kurz- und Langzeitspeichern
unterschieden werden. Als Kurz-
zeitspeicher (KS) konnen alle
Energiespeicher bezeichnet wer-
den, die heute in Elektrizitats-
versorgungssystemen  Einsatz
finden, wie z.B. Pumpspeicher-
werke (PSW), Druckluftspeicher
und Batterien. Sie weisen hohe
Wirkungsgrade und hohe Nut-
zungsstunden auf, bei gleichzei-
tig geringen Speichervolumina.
Langzeitspeicher (LS) hingegen
weisen bislang einen sehr ge-
ringen Wirkungsgrad auf, dafiir
konnen aber grofle Speicher-
volumina realisiert werden.
Beispiele fiir die wenigen zur
Verfiigung stehenden LS-Tech-
nologien sind die Umwandlung
von Strom in Wasserstoff oder
Methan. Diese koénnen spater

lber Gasturbinen wieder riick-
verstromt werden. Zwar sind
erste Pilotanlagen (z.B. Audi e-
gas) in der Entstehung, jedoch
gibt es noch keine kommerziell
genutzten Anlagen.

Die VDE ETG-Studie ,Energie-
speicher fiir die Energiewen-
de” I beschaftigt sich mit der
Abschdtzung des zukiinftigen
Speicherbedarfs in Deutschland,
sowoh| in Richtung Kurzzeit-
also auch Langzeitspeicher. Bei
einem 40%-igen Anteil erneuer-
barer Energien am Bruttostrom-
verbrauch und unbegrenzten
Zubau-Mdglichkeiten von Kurz-
und Langzeitspeichern werden
der Studie zufolge deutschland-
weit 16 GW Kurzzeitspeicher
mit einer Kapazitat von 80 GWh
und zusatzlich noch Langzeit-
speicher mit einer Kapazitat von
2,11 TWh benétigt. Der Aktions-
plan fiir erneuerbare Energien
(NREAP) der Bundesregierung
hat einen Anteil von 38,6 %
an EE an der Bruttostromver-
sorgung bis 2020 als Ziel. Da
Langzeitspeicher bis zu diesem
Zeitpunkt nicht bzw. nicht in
diesem Malle ausbaubar sind,
werden Kurzzeitspeicher dabei
die Hauptaufgabe libernehmen
mussen. Beim heutigen Spei-
cherpark mit 6,4 GW Leistung
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und einer Speicherkapazitat von
40-50 GWh miuissten noch wei-
tere 9,6 GW Leistung mit einer
Kapazitdt von 30-40 GWh an
KS installiert werden. Da Grof3-
projekte dieser Art einen lang-
wierigen  Genehmigungspro-
zess und lange Bauphasen mit
sich bringen, missen friihzeitig
Weichen fiir den Ausbau des
Energiespeicherparks  gestellt
werden. Neben der Forderung
von alternativen Technologien
miissen auch neue Ansatze fiir
bestehende Systeme in Betracht
gezogen werden. Hierzu zdhlen
unter anderem die Nutzung von
schon bestehenden Strukturen
flr Pumpspeicherwerke, wie
z.B. die Nutzung von Kohle- und
Kreidegruben fiir die Installation
von PSW oder der Nutzung der
Bundeswasserstraen als Ener-
giespeicherBl.

Der Prozess von der Vorberei-
tung der Unterlagen fiir das
Raumordnungsverfahren  bis
hin zur Fertigstellung kann bei
GroBprojekten wie Energie-
speichern bis zu 20 Jahren in
Anspruch nehmen. Aus diesem
Grund miussen zusatzlich zur
Technologieférderung auch
marktregulatorische und po-
litische  Rahmenbedingungen
geschaffen werden, die eine
Investition in neue Projekte
rechtfertigen. Bei den derzeiti-
gen Marktbedingungen ist es
fur Energiespeicher (ES) schwer,
sich profitabel am Markt zu be-
teiligen. Durch die feste Einspei-
severglitung und die gesetzliche
Abnahmepflicht von Strom aus
erneuerbaren Quellen ergeben
sich ungtinstige Konstellationen
fir ES auf dem Energiemarkt.
Die durch die Abnahmepflicht
erzeugte Verschiebung der An-
gebots- und Nachfragekurve
(Merit-Order Effekt, vgl. Abb.1)
bewirkt das Sinken des Markt-
preises und damit einhergehend
auch die Verringerung der Preis-
schwankungen am Day-Ahead

(Handel fiir den nachsten Tag)
und Intraday-Markt (Handel in-
nerhalb eines Tages) [*. Somit
wird es flr ES immer schwieri-
ger den Wirkungsgradverlust
uber die Preisdifferenzen am
Strommarkt auszugleichen. Zu
den reinen Wirkungsgradverlus-
ten kommen seit dem 1. Januar
2008 auch noch Netznutzungs-
entgelte hinzu, die Energiespei-
cher fiir den Bezug von Energie
errichten missen, wodurch sich
die Situation weiter verscharft.

Die oben genannten Effekte ver-
hindern eine sichere Planungs-
grundlage fiir Investitionen in
Energiespeicher. Hierfiir miissen
neue Markt- oder Vergiitungs-
strukturen gefunden werden.
Zum einen konnte eine dhnliche
Subventionierungspolitik ~ wie
bei dem Ausbau von Wind- und
Solarenergie betrieben werden
oder eben die Subventionierung
der fluktuierenden erneuerba-
ren Energien an die Entwicklung
des Speicherparks angepasst
werden. Moglich ware zum Bei-
spiel die Pflicht, die installierte
Leistung von Wind und/oder
Photovoltaik durch einen gewis-
sen Anteil an Speicherkapazitat
abzusichern. Der Faktor zwi-
schen installierter EE- und zuge-
horiger Speicherleistung ist von
Land zu Land unterschiedlich
und hangt stark von der Netz-
struktur, der Verkniipfung mit
den Nachbarstaaten, der Flexi-
bilitait der thermischen Kraft-
werke uvm. ab, ist aber ein guter
Ansatz, da so auch Betreiber der
EE-Anlagen in die Pflicht genom-
men werden.

Energiespeicher haben nicht
nur Vorteile beim Ausgleich der
Schwankungen von fluktuieren-
den Energien. Sie eigenen sich
auch sehr gut zur Bereitstellung
von Regelleistung und System-
dienstleistungen. Vor allem im
Bereich der Systemdienstleis-
tungen konnte hier ein neuer
Markt fiir Energiespeicher ent-
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stehen. In Tschechien sowie in
Rumanien existiert bereits ein
gesonderter Markt fiir System-
dienstleistungen, an dem sich
Energiespeicher gut zu positi-
onieren wissen BL Ein solcher
Markt kénnte auch in den libri-
gen europaischen Landern dazu
fihren, dass Energiespeichern
eine weitere Moglichkeit der
Refinanzierung gegeben wird.
Weiterhin  kénnen  Energie-
speicher auch die Position der
rotierenden Massen, die vor al-
lem fiir die Bereitstellung von
Primarregelleistung  benotigt
werden, libernehmen. Dies wird
heute hauptsachlich mit thermi-
schen Kraftwerken realisiert. Da
diese bei weiterem Ausbau der
EE zunehmend an Bedeutung
verlieren, entsteht eine Liicke,
die gefillt werden muss. Die
Pflicht der richtigen Bilanzie-
rung des Ubertragungsnetzes
liegt bei den Ubertragungsnetz-
betreibern (UNB), die sich somit
auch um die Sicherstellung von
ausreichend Regelleistung kiim-
mern miissen. Somit liegt der
Schluss nahe, den Betrieb von
Energiespeichern zur Netzre-
gelung von UNBs realisieren zu
lassen. Die seit 1996 geltende
EU-Richtlinie zur Strommarktli-
beralisierung (aktuell 2009/72/
EC), die 1998 auch in Deutsch-
land im EnWG umgesetzt wur-
de, schreibt jedoch eine strikte
Trennung von Erzeugung, Ver-
teilung und Vertrieb vor. Somit
ist es Ubertragungsnetzbetrei-
bern nicht erlaubt sich an Ener-
gieerzeugung und -versorgung
zu beteiligen. Momentan versu-
chen einige Lander (z.B. Italien,
Belgien) bereits ihre Gesetze so
anzupassen, dass UNBs Energie-
speicher zur Netzstlitzung und
Regelenergiebereitstellung be-
treiben kénnen. Dann kénnten
die Kosten fiir Energiespeicher
auf die Netznutzungsentgelte
umgelegt und gleichmaBig auf
alle Konsumenten verteilt wer-
den. Jedoch existiert europaweit
noch kein Konsens, ob es UNBs
oder Verteilnetzbetreiber er-
laubt sein sollte Energiespeicher
zu besitzen, weder zu Regulie-
rungszwecken noch zur Markt-
teilnahme.
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Dieser Problematik der Schaf-
fung von geeigneter Rahmen-
bedingung fiir die zukiinftige
Entwicklung von Energiespei-
chern widmet sich das vom
Intelligence Energy Europe Pro-
gramm (IEE) finanzierte EU-Pro-
jekt stoRE (www.store-project.
eu). Es werden rechtliche und
politische Rahmenbedingungen
auf europaischer Ebene sowie
deren Umsetzung in gezielt
ausgewahlten  Partnerlandern
untersucht und Empfehlungen
erarbeitet. Dabei wird auch auf
die umwelttechnischen Proble-
me solcher GroRprojekte einge-
gangen und es werden Leitfaden
fur Installationen von PSW in
umwelttechnisch sensiblen Re-
gionen erstellt. Darliber hinaus
werden die Energieversorgungs-
systeme der Ziellander model-
liert und Abschatzungen lber
den erwarteten Speicherbedarf
getroffen.

Dipl.-Ing. Thomas Weif
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Energiesysteme
www.hsu-hh.de/evhs/

Quellen

11 Zach et al. ,, Contribution of
Bulk Energy Storage in Fu-
ture Electricity Systems Fa-
cilitating Renewable Energy
Expansion”, stoRE deliverable
2.3, 2012, available at www.
store-project.eu

@IKleinmaier et al., “Energiespei-
cher fiir die Energiewende”,
ETG VDE Studie, Juni 2012

BIT. WeiB, D. Schulz, ,Using Al-
ready Existing Artificial Struc-
tures for Energy Storage in
Areas with High Shares of Re-
newable Energies“, IEEE PES
Innovative Smart Grid Tech-
nologies Conference Europe
2012, Berlin

U F. Sensfuf}, ,Analysen zum
Merit-Order Effekt erneuerba-
rer Energien®, Frauenhofer 1S,
November 2011, Karlsruhe

BIR. Elsen et al.,“Ancillary Ser-
vices, Unbundling Electricity
Products — an Emerging Mar-
ket”, Eurelectric, 2004

Anzeige
Fostner
90 x 260 mm

—-37 -




ade-energia-salvestusvoimalustest yv (@ Eq AF Colenco

Energiasaly

» Energiasisteem  »Hiudroakumulatsioonijaam  »Ettevottest » Meediakajastus

BLOGI VIIMASED ENERGIASALVE
UUDISED

12 m__.xmmz:.,_,w.h.. 0e . g Pump-hidroakumulatsioon
limus ulevaade energia salvestusvoimalustest elektrijaama roll elektrisisteemis
llmus dlevaade energia
Rahvusvaheline konsortsium StoRE (www store-project eu), e e R e
T.f:: E::.Ema paljude m_.J.S_m_um riikide m:.mézma, mum___E:E.m ot T j Toimus cleantech ekspertpaneel
Ulikoolid ning kelle eesmargiks on energia salvestamise The Role of i i firmadels
hdlbustamine kaudu aidata realiseerida Euroopa Liidu Bulk Energy Storage
: : e ] in Facilitating Renewable
taastuvenergia eesmarke avaldas hiljuti Glevaate elektri Energy Expansion
ARHNIV

salvestamise vajadusest Euroopas: The Fale of Bulk Eneray
Storage in Facilitating Renewable Energy Expansian.

jaanuar 2013
detsember 2012
oktoober 2012
mai 2012

aprill 2012
jaanuar 2012
detsember 2011
september 2011




i 6
PLUS

21 louhiou 2013
* Huprandmsn

paipa etval kat yuptlel

ME TON @IAH KATTATZH

noBfikeuon efval to péAdov
e evépyeiag A to péAdov
aviKEl OTNY autokata-
vaAwon-16io-
Katavahw-
an evép-
yelag; To epwnpa
£lval pnTopiks, ka-
B¢ npdkertar yia
800  blapopetikd
npaypata, nou pe
Tov évav 1 Tov Ao
péno  BAénouv TO
PWe g bi‘lpooltﬂ:n—
tag. To éva dev ano-
KAElEl Spwg to dAMo,
kaBug o1 e€eAlge el-
val napdAAnAeg, dA-
AEC opéc EPANTO-
voal kai dtav ouva-
vowvral eival yia va -
kavonoinBoldv o1 =a-
viyrecs TG ayopdc,
To {ntolpevo eival to
KGOTOC Kal NS autd
METaKuAiETal oTtov no-
Aitn-katavalwrh.

Néegg Avoeig

H Enrcponi Biopn-
xaviag, Epeuvag kal
Evépyewas  (ITRE)
tou EvpwrovoBou-

AMou  avakolvwoe

npiv and nepinou eva
priva nwe, Adyw Twv
ouveXIgopEvov auEhoewy
otig Tpés evépyelag, anarcol-

v véeg aviaywviourés Adoeig u-
NOOTAPIENS TwY KATAVOAWTWY Kal TWV ENKEL-
PACEWY PE TNV Napaywyr NAEKTPLKNG EVEPYEL-
ag yia KAAuPN Twy SIKMY TOUG avaykuwv.

Trw gibnon, nou fipBe pEoa and epnepiota-
twpévn €xBeon tng Emitponfg, xaipétioe n
European Photoveltaic Industry Association,
raAwvrag v ITRE kat ta kpdtn-péAn tng E.C.
VO MPOXWPNO0UY OTNV KAOTAPTON NPoypappa-
TWV Y10 TN Xpnpatodatnon tNg anoKevepupé-
vng napaywyng NAEKTPIKAG EVEPYEIAs. Kovto-
Aoyic: avdntugn tng putofoltaikng texvolo-
yiag ko tng napaywyng NAEKTPIKAG evépyelag
and nAwakn, pe tn xphon anolnkevong kat
npowdnon e autokatavaAwonc..

O Anpntpng Nanaviavng, kaBnynthg oto
Epyaotiplo Ydpoduvapikiy Mnxavidy, EXoAl
MnxavoAéywv-Mnxavikav oto EMI, ektipi-
vrag ug peAhovonés avaykes anoBikevang e-
vEpyeiag oto nAextpikd adotnpa tng EAMaSac,
emonpaiver: «Tov tehevtalo kapd avaniooe-
Tl BieBuag éva Sapkmwg auEavépevo evbia-
pEpov kau epeuvnTikh SpaotnpldTnta yia thy
avantugn véwv texvoloyiwy anoBhkeuong -

VEpYELOC Kat nepat-

Tépw aglonoinon ng u-

napxougag texvohoylag.

Zrondg eival kupiweg n pEyiotn kai n

BéAuiotn a§ionolnon Twy avaveoIwy NNywy
evipyeiag ahdd kawn efokovopnon tngs.

AMME xat’ oixow

O1 Suvatdntes Nov NPOCREPOUY 01 UNAp-
XOUUEG KOl Ovantuooopeveg texvohoyleg a-
noBfKeuong evepyElag Elval onpavTike (n.x.
ekopaluvon napoywynhc kat Zitnong evépyei-
ag, evotdBeia oUOTNPATWY PETAPOPAC Kal
Siavophs, efoikovdpnan evépyelag k.d.), efn-
el 0 lwdvvng Avayvwoténouhog and to ibo
Epyootiplo, avaninpwtic kaBnynuic o
Ixohft MnxavoAdywy-Mnxavikwy: «Opwe n
ne onpavtikh cupBodn toug civar 4t pno-
podv va unootnpifouv tn peyain bicisbuon
TWW QVAVEDOIHWY NNYWV EVEPYEIAg KUpawé-
pevng wxbog (SnAadh tne alokig kal g n-
Nakiic evépyeiac). Kai éto, og ouvbuaopd pe
g texvohoyikes eeMEE ot eninebo Biaxei-
plong SiKTdwy Kal katavaAwong, va kaTaotel
epIkth oe pepikég dekaeties n napaywyn tou
100% tne nAEKTPIKAG Kat evég noAd onpavti-
kol nocootol NG ouvoAhe evEpYElas nou

katavaAwverar SieBvig a-

N6 OVaVEWDOLPES NNYECs.

Hpepida

To Epyactipio Ydpobuvapi-
ktov Mnxavow annuBuve npoopatwe
npookAnon CUPPETOXNG OF LBILTIKEG ETaIpE-
£6, KpaTikoUs opelg KA. otnv cmu‘tripoulkﬁ n-
pepida nou Siopyaviover tov Noépppio pe Bé-
pa: AnoBnkevon evépyelag oto eBviké nie-
Ktpikd odiotnpa. Avagpépetar petagld dAlwv
otnv npdokhnon: «O1 Bikég pag extipPAoEIS,
nou éywav oto nAalon Tou EpEUVTIKOY £p-
you Store oto onoio ouppetéxel to EMM péow
g IxoArig Mnxavohdywy-Mnxavikiv, Sev a-
notehodv napd akdpa pia npooéyyion nou
npootifetal oug undpxouoes PeAéTEC GANwY
EMITTNHGVIOV.

»LT0x0g Sev £ival va unootnpifoups ta a-
noteAtopata autng g pedétng, alAd va npo-
kahéooupe pia eupdrepn ouZfitnon yia to on-
pavtikd autd gitnpa, ouykevipwvovtas oo
10 Suvatdv NEpIOoGTEPES andyElS Kal EXTIA-
OEIC ENOTNUdvwy Nou bpaotnplonoodvral oe
6ho o (paopa tou NAEKTPIKOY ouaTAPATog Tng
X0pags.

0 avanAnpuwric kaBnyntfig lwawng Ava-
fvwatdnoudes unootnpilel dt «n nAéov Wpi-
HN Kkai Epapuoauévn texvodoyla anoBfikevang
evipyelag oe peydAn rhipoka eivar n aviAn-
olotapisuan, énhadn anobBnkeuan oE popen
ubpaudiknig evépyeiag pe dvtAnan vepod of
pEYAAOUG TAMEUTAPEG, PE ONPAVTIKG UPopE-
tpuit otéBpn. O1und-
Aoineg  texvohoyleg
avapéveral Opwe ot
Ba Gubdpapaticouy
onpavtikd péro ato
péMov oto eninebdo
e napaywyng evép-

H anofrikevon
meg nAaxng evépyeiag
yia ihiokaravaiwon
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Las tecnologias de almacenamiento
de las energias renovables a debate
en CENER

En el marco del proyecto stoRE, relacionado con las tecnologias de almacenamiento de
energia a gran escala, el proximo mes de octubre el departamento de Integracion en Red de
Energias Renovables de CENER

ENVIADO FOR INNOVATICIAS.COM/ RED/ AGENCIAS, 30/08/2013, 11:58 H| (2) VECES LEDA

Forma parte del proyecto europeo stoRE que
recientemente ha publicado un informe en el
que se analiza el marco regulatorio europeo.

Se trata de un consorcio internacional en el que participan socios de 7 paises europeos.

En el marco del proyecto stoRE, relacionado con las tecnologias de almacenamiento de energia a
gran escala, el proximo mes de octubre el departamento de Integracion en Red de Energias
Renovables de CENER organizara en Pamplona una jornada en la que se van a presentar y debatir
los resultados de un proceso consultivo que se esta llevando a cabo actualmente en nuestro pais.
Durante la celebracién de la jornada se tratara de identificar las principales barreras y posibles
estrategias para superarlas en los aspectos relacionados con la legislacion y el mercado y se
estableceran recomendaciones sobre las lineas de actuacion para superar los obstaculos
identificados en el caso de Espafia. Este proceso se esta realizando simultaneamente en todos los
paises que participan en el proyecto.

El proyecto stoRE ha publicado, hasta la fecha, varios informes. En uno de ellos: “Overview of
current status and future development scenarios of the electricity system, and assessment of the
energy storage needs”(2013) muestra claramente que en Espafia a corto plazo un almacenamiento
de energia adicional no es necesario, como consecuencia de una elevada potencia instalada de
Ciclos Combinados. Afirma ademas que a partir del afio 2020 surge una necesidad de
almacenamiento de energia adicional en el sistema para evitar recortes significativos a la
generacion renovable.

Otro informe: “ Recommendations for furthering the sustainable Development of Bulk Energy
Storage Facilities” (2012) indica que el desarrollo actual de las instalaciones de almacenamiento es
un proceso ineficientemente conducido, que genera riesgos innecesarios, asi como consumos
extra de tiempo y dinero. Este informe recomienda una revision exhaustiva de la cuestién por parte
de los Gobiernos nacionales para determinar las necesidades particulares de almacenamiento de
energia, para desarrollar planes y programas mas eficientes, para determinar localizaciones
adecuadas y para desarrollar directrices claras.

Un anélisis exhaustivo del Marco Regulatorio y del Mercado Europeo ha permitido detectar durante
el desarrollo del proyecto que se inicié en el afio 2011 una serie de retos que, las tecnologias de
almacenamiento de energia deberan superar en los préximos afios para su incorporacion al sistema
eléctrico y en especial, si se mantienen los objetivos y compromisos 20/20/20 en el 2020. Como
resultado del andlisis y de un proceso de consulta a nivel europeo se han propuesto una serie de
recomendaciones, con el fin de facilitar una mayor integracion de sistemas de almacenamiento en
la red y con ello, de renovables. Mas informacion: http://www.store-project.eu/en_GB/consultation-
spain

Proyecto stoRE

El objetivo principal del proyecto stoRE consiste en facilitar el desarrollo de las tecnologias de
almacenamiento de energia a gran escala, tales como el bombeo hidraulico (PHES) y el aire
comprimido en cavernas (CAES), con el objetivo de permitir una mayor penetracion de las energias
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renovables.

Los principales factores que influyen en el desarrollo del almacenamiento energético son los
marcos regulatorios y de mercado, asi como las cuestiones medioambientales. El consorcio del
proyecto stoRE esta formado por 9 socios, de 7 paises europeos: Alemania, Austria, Dinamarca,
Bélgica, Espafia, Grecia e Irlanda y esta financiado por el Programa Energia Inteligente para Europa
de la Comisién Europea.
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Las tecnologias de almacenamiento
de las energias renovables a debate
en CENER

En el marco del proyecto stoRE, relacionado con las tecnologias de almacenamiento de
energia a gran escala, el préximo mes de octubre el departamento de Integraciéon en Red de
Energias Renovables de CENER

ENVIADO POR: ECOTICIAS.COM/ RED / AGENCIAS, 30/08/2013, 11:58 H | (15) VECES LEIDA

Forma parte del proyecto europeo stoRE que
recientemente ha publicado un informe en el
que se analiza el marco regulatorio europeo.

Se trata de un consorcio internacional en el
que participan socios de 7 paises europeos.

En el marco del proyecto stoRE, relacionado con
las tecnologias de almacenamiento de energia a
gran escala, el proximo mes de octubre el
departamento de Integracién en Red de Energias
Renovables de CENER organizara en Pamplona
una jornada en la que se van a presentar y debatir los resultados de un proceso consultivo que se
esta llevando a cabo actualmente en nuestro pais. Durante la celebracion de la jornada se tratara de
identificar las principales barreras y posibles estrategias para superarlas en los aspectos
relacionados con la legislacion y el mercado y se estableceran recomendaciones sobre las lineas
de actuacion para superar los obstaculos identificados en el caso de Espaia. Este proceso se esta
realizando simultaneamente en todos los paises que participan en el proyecto.

El proyecto stoRE ha publicado, hasta la fecha, varios informes. En uno de ellos: “Overview of
current status and future development scenarios of the electricity system, and assessment of the
energy storage needs”(2013) muestra claramente que en Espafa a corto plazo un almacenamiento
de energia adicional no es necesario, como consecuencia de una elevada potencia instalada de
Ciclos Combinados. Afirma ademas que a partir del afio 2020 surge una necesidad de
almacenamiento de energia adicional en el sistema para evitar recortes significativos a la
generacion renovable.
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Otro informe: “ Recommendations for furthering the sustainable Development of Bulk Energy e
Storage Facilities” (2012) indica que el desarrollo actual de las instalaciones de almacenamiento es Creamos f'l.ltl..er ‘llr

un proceso ineficientemente conducido, que genera riesgos innecesarios, asi como consumos .
extra de tiempo y dinero. Este informe recomienda una revision exhaustiva de la cuestion por parte
de los Gobiernos nacionales para determinar las necesidades particulares de almacenamiento de .

energia, para desarrollar planes y programas mas eficientes, para determinar localizaciones { |h0be
adecuadas y para desarrollar directrices claras.

Un anélisis exhaustivo del Marco Regulatorio y del Mercado Europeo ha permitido detectar durante
el desarrollo del proyecto que se inici6é en el afio 2011 una serie de retos que, las tecnologias de
almacenamiento de energia deberan superar en los proximos afios para su incorporacion al sistema
eléctrico y en especial, si se mantienen los objetivos y compromisos 20/20/20 en el 2020. Como

=
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Proyecto stoRE

El objetivo principal del proyecto stoRE consiste en facilitar el desarrollo de las tecnologias de
almacenamiento de energia a gran escala, tales como el bombeo hidraulico (PHES) y el aire
comprimido en cavernas (CAES), con el objetivo de permitir una mayor penetracién de las energias
renovables.

Los principales factores que influyen en el desarrollo del almacenamiento energético son los
marcos regulatorios y de mercado, asi como las cuestiones medioambientales. El consorcio del
proyecto stoRE esta formado por 9 socios, de 7 paises europeos: Alemania, Austria, Dinamarca,
Bélgica, Espafia, Grecia e Irlanda y esta financiado por el Programa Energia Inteligente para Europa
de la Comision Europea.
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Pamplona se convertira en octubre en la capital
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El objetivo del proyecto stoRE es, segln el Centro Nacional de Energias Renovables de Espana (Cener), "facilitar
el desarrollo de tecnologias de almacenamiento de energia a gran escala, tales como el bombeo hidraulico (PHES) y
el aire comprimido en cavernas, con el objetivo de permitir una mayor penetracién de las energias renovables". El
consorcio del proyecto stoRE lo forman nueve socios, de seis paises diferentes: Alemania, Austria, Dinamarca,
Espana (Cener), Grecia e Irlanda. El diez de octubre, Pamplona -sede del Cener- acoge la préxima reunion de los
socios del proyecto stoRE.

El departamento de Integracién en Red de Energias
Renovables de Cener organiza el mes que viene en
Pamplona, y en el marco del proyecto stoRE, una jornada
en la que se van a presentar y debatir los resultados de un
proceso consultivo -consulta para identificar retos y
obstaculos al almacenamiento de energia- que se ha
llevado a cabo en varios paises de Europa a lo largo de los
tltimos meses. El proyecto stoRE ha publicado, hasta la
fecha, varios informes al respecto. Uno de ellos -Analisis
del potencial del almacenamiento en el sistema
eléctrico espanol actual y futuro (2013)- explica que "el
bombeo hidraulico es la tecnologia de almacenamiento
idénea para Espafia'. Segun ese documento, en un
escenario (horizonte 2020) de 80% de penetracién de renovables, "la potencia 6ptima de bombeo no deberia exceder
los 8-9 GW para todos los casos si se calcula para una capacidad de almacenamiento de 100 GWh". Por el contrario,
en un escenario 2020 con presencia nuclear, esas necesidades podrian elevarse hasta los 10 GW (actualmente hay
menos de 3 GW).

Una "isla" que es ejemplo de éxito de integracion de energia renovable

El Andlisis elaborado por el Cener, que ha sido publicado en julio, explica que "el sistema eléctrico espafiol puede
asemejarse a una isla eléctrica, ya que dispone de una capacidad de intercambio de solamente el 3% respecto a la
capacidad de generacion, lejos del 10% recomendado por la Unién Europea". A pesar de ello -afiade el informe-,
Espafia "ha sido ejemplo de buena integracién de renovables en el sistema, consiguiendo nuevos récords de
aportacion renovable practicamente cada afio, gracias a la flexibilidad del sistema y a la operacién de las plantas PHES
existentes” (Pumped Hydro Energy Storage; almacenamiento de energia mediante bombeo hidraulico). Eso si, el
Andlisis del Cener matiza que ese éxito podria ser ain mayor si las centrales nucleares y las térmicas (gas, carbén)
fuesen mas flexibles: "si bien las plantas convencionales han demostrado una operacion flexible, ain existe un minimo
técnico de operacion que en ocasiones imposibilita una mayor penetracion de renovables en el sistema”.

Factores que limitan el éxito del almacenamiento mediante bombeo

Otro de los informes alumbrados en el marco de este proyecto europeo es "Recommendations for furthering the
sustainable Development of Bulk Energy Storage Facilities" (2012). Este informe recomienda "una revisién
exhaustiva de la cuestion por parte de los Gobiernos nacionales para determinar las necesidades particulares de
almacenamiento de energia, para desarrollar planes y programas mas eficientes, para determinar localizaciones
adecuadas y para desarrollar directrices claras". En el caso concreto de Espafa, stoRE sefiala seis "Factores
limitantes para el desarrollo del almacenamiento de energia". Son estos: falta de una adecuada definicion del
almacenamiento de energia en el marco regulatorio; falta de definicion de las capacidades del aimacenamiento de
energia y servicios que pueden proporcionar; inadecuado dimensionamiento del sistema eléctrico; mercado eléctrico
distorsionado y/o inadecuado; procedimientos administrativos para la instalacién de sistemas de almacenamiento
largos o inexistentes; y, por fin, impacto de los nuevos Reales Decretos en el desarrollo de las tecnologias renovables
y de almacenamiento.
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actuacidn para superar los obstaculos identificados en el caso de Espafia. Este proceso, 1avn mndala anaradticrn
ademads, se esta realizando simultaneamente en otros paises.

El proyecto stoRE ha publicado, hasta la fecha, varios informes. En uno de ellos: “Overview
of current status and future development scenarios of the electricity system, and
assessment of the energy storage needs” (2013) muestra claramente que en Espafia no es
necesario a corto plazo un almacenamiento de energia adicional, como consecuencia de una
elevada potencia instalada de Ciclos Combinados. Afirma, ademas, que a partir del afio
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Otro informe: “Recommendations for furthering the sustainable Development of Bulk Energy
Storage Facilities” (2012) indica que el desarrollo actual de las instalaciones de
almacenamiento es un proceso ineficientemente conducido, que genera riesgos
innecesarios, asi como consumos extra de tiempo y dinero. Este informe recomienda una ,Q

revision exhaustiva de la cuestion por parte de los diferentes Gobiernos para determinar las W
necesidades particulares de almacenamiento de energia, para desarrollar planes y
programas mas eficientes, para determinar localizaciones adecuadas y para desarrollar
directrices claras.
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El objetivo principal del proyecto stoRE consiste en facilitar el desarrollo de las tecnologias
de almacenamiento de energia a gran escala, tales como el bombeo hidraulico (PHES) y el
aire comprimido en cavernas (CAES), con el objetivo de permitir una mayor penetraciéon de
las energias renovables.

Los principales factores que influyen en el desarrollo del almacenamiento energético son los
marcos regulatorios y de mercado, asi como las cuestiones medioambientales. El consorcio
del proyecto stoRE estd formado por 9 socios, de 7 paises europeos: Alemania, Austria,
Dinamarca, Bélgica, Espafia, Grecia e Irlanda y esta financiado por el Programa Energia
Inteligente para Europa de la Comisidon Europea.

Sobre CENER

El Centro Nacional de Energias Renovables es un centro tecnoldgico de alta cualificaciéon y
prestigio internacional, especializado en la investigacidn aplicada y el desarrollo y fomento
de las energias renovables. CENER cuenta con mas de 200 investigadores y tiene actividad
en los cinco continentes. El Patronato de CENER esta compuesto por el Ministerio de
Economia y Competitividad, Ciemat, el Ministerio de Industria, Energia y Turismo y el
Gobierno de Navarra. CENER desarrolla su actividad en seis areas de trabajo (edlica, solar
térmica y solar fotovoltaica, biomasa, energética edificatoria e integracién en red de
energias renovables), en las que participa como técnico especialista en Comités Técnicos
nacionales e internacionales.
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Ley 8/2013 de rehabilitacidn,
regeneracidn y renovacion urbanas.
La intencion, en el momento en que
la crisis parece haber tocado fondo,
puede ser trascendental: facilitar la
rehabilitacién y regeneracion de
barrios y la eficiencia energética del
parque edificado como instrumento
de recuperacién econémica y
creacion de empleo. [...]
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El triunfo de una mujer
espaiola de treinta afos

En Espafia
hay
talento. La

emprendedora Alicia Asin Pérez,
con apenas 30 afos, es CEO y
socia fundadora de Libelium, una
empresa domiciliada en Zaragoza
gue comercializa sensores para
Ciudades Inteligentes (Smart
Cities) por todo el mundo. “Las
ideas no valen nada si no las pones
en practica”. [...]
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%50MW generados con
vapor a partir de biomasa
en ENCE Huelva

Ence - Energia y
Celulosa alcanzé
en el primer
trimestre de 2013 una ventas de
electricidad de 478 millones de
kWh, un 21% mas que en el mismo
periodo de 2012, gracias a la
contribucién de la puesta en
funcionamiento de su nueva planta
de biomasa de 50 MW, que exportd
a la red 92 millones de kWh en ese
periodo. EnergyNews realiz6
recientemente una visita a la planta
de la que les mostramos el
siguiente reportaje [...]
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El objetivo principal del proyecto stoRE consiste en facilitar el Hazte socio de AEE

desarrollo de las tecnologias de almacenamiento de energia a
gran escala, tales como el bombeo hidraulico (PHES) y el aire
comprimido en cavernas (CAES), con el objetivo de permitir una
mayor penetracion de las energias renovables.

¢Quieres ser un experto

En el marco del proyecto stoRE, relacionado con las tecnologias de almacenamiento en el mantenimiento de
parques edlicos?

de energia a gran escala, el proximo mes de octubre el departamento de Integracion
en Red de Energias Renovables de CENER organizara en Pamplona una jornada en
la que se van a presentar y debatir los resultados de un proceso consultivo que se
esta llevando a cabo actualmente en nuestro pais. Durante la celebracién de la
jornada se tratara de identificar las principales barreras y posibles estrategias para

superarlas en los aspectos relacionados con la legislacion y el mercado y se
estableceran recomendaciones sobre las lineas de actuacion para superar los
obstaculos identificados en el caso de Espafia. Este proceso se esta realizando
simultaneamente en todos los paises que participan en el proyecto. Tu nombre (requerido)

| |
El proyecto stoRE ha publicado, hasta la fecha, varios informes. En uno de ellos: Tu Email (requerido)

“Overview of current status and future development scenarios of the electricity system, | |
and assessment of the energy storage needs” (2013) muestra claramente que en

Espafia a corto plazo un almacenamiento de energia adicional no es necesario, como Enviar

consecuencia de una elevada potencia instalada de Ciclos Combinados. Afirma
ademas que a partir del afio 2020 surge una necesidad de almacenamiento de
energia adicional en el sistema para evitar recortes significativos a la generacién
renovable. Video

;Qué puede hacer'la “
eélica por Espana?

| Newsletter |

Otro informe: * Recommendations for furthering the sustainable Development of Bulk
Energy Storage Facilities” (2012) indica que el desarrollo actual de las instalaciones
de almacenamiento es un proceso ineficientemente conducido, que genera riesgos
innecesarios, asi como consumos extra de tiempo y dinero. Este informe recomienda
una revision exhaustiva de la cuestion por parte de los Gobiernos nacionales para
determinar las necesidades particulares de almacenamiento de energia, para
desarrollar planes y programas mas eficientes, para determinar localizaciones
adecuadas y para desarrollar directrices claras.

Nube de Etiquetas
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Un anélisis exhaustivo del Marco Regulatorio y del Mercado Europeo ha permitido
detectar durante el desarrollo del proyecto que se inicié en el afio 2011 una serie de
retos que, las tecnologias de almacenamiento de energia deberan superar en los
proximos afios para su incorporacion al sistema eléctrico y en especial, si se
mantienen los objetivos y compromisos 20/20/20 en el 2020. Como resultado del
analisis y de un proceso de consulta a nivel europeo se han propuesto una serie de
recomendaciones, con el fin de facilitar una mayor integracién de sistemas de
almacenamiento en la red y con ello, de renovables. Mas informacion:
http://www.store-project.eu/en_GB/consultation-spain

Proyecto stoRE

Los principales factores que influyen en el desarrollo del almacenamiento energético
son los marcos regulatorios y de mercado, asi como las cuestiones
medioambientales. El consorcio del proyecto stoRE esta formado por 9 socios, de 7
paises europeos: Alemania, Austria, Dinamarca, Bélgica, Espafia, Grecia e Irlanda y
esta financiado por el Programa Energia Inteligente para Europa de la Comision
Europea.

Mas informacién en: www.cener.com

http://santamarta-florez.blogspot.com.es/2013/09/almacenamiento-de-la-eolica-y-
la.html
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Ya hemos hablado largo y tendido en este Blog sobre la reciente F Lecciones que nos da
la Vida: Sé duefio de
aprobacion por parte del gobierno de un Real Decreto que limita tu propio destino
considerablemente el desarrollo de las instalaciones fotovoltaicas para
autoconsumo. Ver todos
"El Real Decreto 1699/2011 por el que se regula la conexién a red de LOS MAS LEIDOS CIENCIA

instalaciones de produccién de energia eléctrica de pequefia potencia
constituy6é un espaldarazo al desarrollo fundamentalmente de la
fotovoltaica y podria haber sido un medio para promover el
almacenamiento a pequefia escala. Sin embargo, establece acerca de las
instalaciones que 'en el circuito de generacién hasta el equipo de medida
no podré intercalarse ningun elemento de generacion distinto del de la
instalacion autorizada, ni de acumulacion™.

Lo dice el Centro Nacional de Energias Renovables (CENER) en un
documento que titula "Factores limitantes para el desarrollo del
almacenamiento de energia". El CENER sefiala ahi seis factores
limitantes:
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marco regulatorio.
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documentos fruto de ese proyecto -Andlisis del potencial del
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renovables". %
Ademas, dice, "el Real Decreto 1699/2011 por el que se regula la
conexién a red de instalaciones de produccién de energia eléctrica de
pequefia potencia constituyé un espaldarazo al desarrollo Todo sobre &I Hazte miembro
fundamentalmente de la fotovoltaica y podria haber sido un medio para

promover el almacenamiento a pequefia escala. Sin embargo, establece
acerca de las instalaciones que 'en el circuito de generacioén hasta el
equipo de medida no podré intercalarse ningun elemento de generacién
distinto del de la instalacion autorizada, ni de acumulacion’. Por lo tanto,
el RD de autoconsumo excluye especificamente el uso de
almacenamiento. Por otra parte, el Anteproyecto de Ley del Sector
Eléctrico de Julio de 2013 establece los peajes y retribuciones de las
plantas de autoconsumo y, segun el parecer de potenciales usuarios,
resultan inadecuados y suponen una nueva barrera al desarrollo de las
renovables".

Fuente: Energias Renovables.
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"El Real Decreto 1699/2011 por el que se regula la conexion a red de instalaciones de produccién de energia
eléctrica de pequefia potencia constituyd un espaldarazo al desarrollo fundamentalmente de la fotovoltaica y podria
haber sido un medio para promover el almacenamiento a pequefia escala. Sin embargo, establece acerca de las
instalaciones que 'en el circuito de generacion hasta el equipo de medida no podra intercalarse ningin elemento de

generacion distinto del de la instalacién autorizada, ni de acumulacion™.

Lo dice el Centro Nacional de Energias Renovables
(Cener) en un documento que titula "Factores limitantes
para el desarrollo del almacenamiento de energia".
El Cener ha identificado seis factores en Espafa: falta de
una adecuada definicién del almacenamiento de energia
en el marco regulatorio; falta de definiciéon de las
capacidades del almacenamiento y servicios que puede
proporcionar; inadecuado dimensionamiento del sistema
eléctrico; mercado eléctrico distorsionado y/o
inadecuado; procedimientos administrativos para la
instalaciéon de sistemas de almacenamiento largos o
inexistentes; e impacto de los nuevos reales decretos en
el desarrollo de las tecnologias renovables y de

almacenamiento.

El proyecto stoRE

El documento en cuestién ha sido elaborado en el marco del proyecto europeo stoRE, cuyo objetivo es "facilitar
el desarrollo de tecnologias de almacenamiento de energia a gran escala, tales como el bombeo hidraulico y el aire
comprimido en cavernas, con el objetivo de permitir una mayor penetracion de las energias renovables". Segun otro
de los documentos fruto de ese proyecto -Analisis del potencial del almacenamiento en el sistema eléctrico
espanol actual y futuro (2013)-, "el bombeo hidraulico es la tecnologia de almacenamiento idénea para Espafa”.
Sin embargo, segun los "Factores limitantes...", los procedimientos administrativos para la instalacion de plantas
de bombeo son "muy laboriosos, caros y largos, de manera que la obtencion de permisos y la instalacion pueden
llevar mas de 10 afios".

La nueva regulacion

Otro de los factores limitantes sefialados en ese documento es el denominado "Impacto de los nuevos Reales
Decretos en el desarrollo de las tecnologias renovables y de almacenamiento". Segun el Cener, "el RD 2/2013 por
el que se eliminan o reducen las primas a la generacion en régimen especial puede tener un impacto negativo en el
desarrollo y cumplimiento de los compromisos europeos relativos a las energias renovables". Ademas, dice, "el
Real Decreto 1699/2011 por el que se regula la conexién a red de instalaciones de produccion de energia eléctrica
de pequefia potencia constituyd un espaldarazo al desarrollo fundamentalmente de la fotovoltaica y podria haber
sido un medio para promover el almacenamiento a pequefia escala. Sin embargo, establece acerca de las
instalaciones que 'en el circuito de generacion hasta el equipo de medida no podra intercalarse ningin elemento de
generacion distinto del de la instalacién autorizada, ni de acumulacién'. Por lo tanto, el RD de autoconsumo
excluye especificamente el uso de almacenamiento. Por otra parte, el Anteproyecto de Ley del Sector Eléctrico
de Julio de 2013 establece los peajes y retribuciones de las plantas de autoconsumo y, segun el parecer de
potenciales usuarios, resultan inadecuados y suponen una nueva barrera al desarrollo de las renovables". [Imagen:
ennaranja.com].
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Las tecnologias de almacenamiento a gran escala seran
debatidas en una jornada organizada por CENER el préoximo
mes de octubre en Pamplona.

ESEFICIENCIA - 09/09/2013

En el marco del proyecto stoRE, relacionado con las tecnologias de almacenamiento de
energia a gran escala, el préximo mes de octubre el departamento de Integracion en
Red de Energias Renovables de CENER organizara en Pamplona una jornada en la que
se van a presentar y debatir los resultados de un proceso consultivo que se esta
llevando a cabo actualmente en nuestro pais. Durante la celebracion de la jornada se
tratara de identificar las principales barreras y posibles estrategias para superarlas en
los aspectos relacionados con la legislacion y el mercado y se estableceran
recomendaciones sobre las lineas de actuacion para superar los obstaculos
identificados en el caso de Espafia. Este proceso se esta realizando simultaneamente
en todos los paises que participan en el proyecto.

El proyecto stoRE ha publicado, hasta la fecha, varios informes. En uno de ellos:
“Overview of current status and future development scenarios of the electricity
system, and assessment of the energy storage needs” (2013) muestra claramente que
en Espafia a corto plazo un almacenamiento de energia adicional no es necesario,
como consecuencia de una elevada potencia instalada de Ciclos Combinados. Afirma
ademas que a partir del afio 2020 surge una necesidad de almacenamiento de energia
adicional en el sistema para evitar recortes significativos a la generacién renovable.

Otro informe: “Recommendations for furthering the sustainable Development of Bulk
Energy Storage Facilities” (2012) indica que el desarrollo actual de las instalaciones de
almacenamiento es un proceso ineficientemente conducido, que genera riesgos
innecesarios, asi como consumos extra de tiempo y dinero. Este informe recomienda
una revision exhaustiva de la cuestion por parte de los Gobiernos nacionales para
determinar las necesidades particulares de almacenamiento de energia, para
desarrollar planes y programas mas eficientes, para determinar localizaciones
adecuadas y para desarrollar directrices claras.

Un analisis exhaustivo del Marco Regulatorio y del Mercado Europeo ha permitido
detectar durante el desarrollo del proyecto que se inicié en el afio 2011 una serie de
retos que, las tecnologias de almacenamiento de energia deberan superar en los
proximos afios para su incorporacion al sistema eléctrico y en especial, si se
mantienen los objetivos y compromisos 20/20/20 en el 2020. Como resultado del
analisis y de un proceso de consulta a nivel europeo se han propuesto una serie de
recomendaciones, con el fin de facilitar una mayor integracion de sistemas de
almacenamiento en la red y con ello, de renovables.

Proyecto stoRE

El objetivo principal del proyecto stoRE consiste en facilitar el desarrollo de las
tecnologias de almacenamiento de energia a gran escala, tales como el bombeo
hidraulico (PHES) y el aire comprimido en cavernas (CAES), con el objetivo de permitir
una mayor penetracién de las energias renovables.

Los principales factores que influyen en el desarrollo del almacenamiento energético
son los marcos regulatorios y de mercado, asi como las cuestiones medioambientales.
El consorcio del proyecto stoRE esta formado por 9 socios, de 7 paises europeos:
Alemania, Austria, Dinamarca, Bélgica, Espafa, Grecia e Irlanda y esta financiado por
el Programa Energia Inteligente para Europa de la Comisién Europea.
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Las tecnologias de almacenamiento de energia a gran escala, a
debate en una jornada que organiza CENER en Pamplona.

CONSTRUIBLE - 12/09/2013

En el marco del proyecto stoRE, relacionado con las tecnologias de
almacenamiento de energia a gran escala, el proximo mes de octubre el
departamento de Integracién en Red de Energias Renovables de CENER
organizard en Pamplona una jornada en la que se van a presentar y debatir los
resultados de un proceso consultivo que se estd llevando a cabo actualmente en
nuestro pais.

Durante la celebracion de la jornada se tratard de identificar las principales
barreras relacionadas con la legislacién y el mercado y las posibles estrategias y
recomendaciones para superarlas en el caso de Espafia. Este proceso se estd
realizando simultdaneamente en todos los paises que participan en el proyecto.

El proyecto stoRE ha publicado, hasta la fecha, varios informes. En uno de ellos:
“Overview of current status and future development scenarios of the electricity
system, and assessment of the energy storage needs” (2013) muestra
claramente que en Espafia a corto plazo un almacenamiento de energia adicional
no es necesario, como consecuencia de una elevada potencia instalada de Ciclos
Combinados y afirma que a partir del afio 2020 surgird una necesidad de
almacenamiento de energia adicional en el sistema para evitar recortes
significativos a la generacion renovable.

Otro informe: “Recommendations for furthering the sustainable Development of
Bulk Energy Storage Facilities” (2012) indica que el desarrollo actual de las
instalaciones de almacenamiento es un proceso ineficientemente conducido, que
genera riesgos innecesarios, asi como consumos extra de tiempo y dinero. Este
informe recomienda una revisién exhaustiva de la cuestion por parte de los
Gobiernos nacionales para determinar las necesidades particulares de
almacenamiento de energia, para desarrollar planes y programas mas eficientes,
para determinar localizaciones adecuadas y para desarrollar directrices claras.

Un analisis exhaustivo del Marco Regulatorio y del Mercado Europeo ha permitido
detectar durante el desarrollo del proyecto que se inicié en el afio 2011 una serie
de retos que, las tecnologias de almacenamiento de energia deberan superar en
los préximos afios para su incorporacion al sistema eléctrico y en especial, si se
mantienen los objetivos y compromisos 20/20/20 en el 2020. Como resultado del
analisis y de un proceso de consulta a nivel europeo se han propuesto una serie
de recomendaciones, con el fin de facilitar una mayor integracién de sistemas de
almacenamiento en la red y con ello, de renovables.

Proyecto stoRE

El objetivo principal del proyecto stoRE consiste en facilitar el desarrollo de las
tecnologias de almacenamiento de energia a gran escala, tales como el bombeo
hidrdulico (PHES) y el aire comprimido en cavernas (CAES), con el objetivo de
permitir una mayor penetracion de las energias renovables.

Los principales factores que influyen en el desarrollo del almacenamiento
energético son los marcos regulatorios y de mercado, asi como las cuestiones
medioambientales. El consorcio del proyecto stoRE esta formado por 9 socios, de
7 paises europeos: Alemania, Austria, Dinamarca, Bélgica, Espafia, Grecia e
Irlanda y esta financiado por el Programa Energia Inteligente para Europa de la
Comisién Europea.
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TEW SKORZYSTA Z NORWESKICH DOSWIADCZEN

dniu 12 marca 2013 r. w Ambasadzie

Krélestwa Norwegii w Warszawie
podpisano list intencyjny w sprawie wspot-
pracy w zakresie promocji demonstracyjne-
go programu upowszechniania idei wyko-
rzystania energii wodnej na terenie Polski.
Ze strony Ambasady Krélestwa Norwegii
podpis ztozyt Radca Handlowy Kjell Arne
Nielsen. Towarzystwo Elektrowni Wodnych
reprezentowat natomiast Prezes Zarzadu
Janusz Herder.

Podpisanie dokumentu w okresie trwania
prac nad gtebokimi przeksztatceniami sek-
tora energetycznego, w tym segmentu od-
nawialnych Zrodet energii, stanowi impuls
do dziatah na rzecz promocji energetyki

wodnej. W okresie zatamania wielu inwe-
stycji — z roznych przyczyn, w tym przede
wszystkim z powodu ztej opinii, jaka wy-
stawiajg energetyce wodnej niektore wpty-
wowe organizacje ekologiczne — uzyskanie
wsparcia ze strony Norwegii, ktora przoduje
w Europie pod wzgledem energetycznego
wykorzystania zasobéw wodnych, jest nie-
zwykle cenne. Znacznie wzmacnia ono po-
zycje organizacji branzowych w rozmowach
z przedstawicielami administracji. Otwiera
przy tym droge do wykorzystania norwe-
skich doswiadczeh w promowaniu ener-
getyki wodnej. Szczegdlne nadzieje budzi
cze$c edukacyjno-szkoleniowa, adresowana
do samorzadowcow i spotecznosci lokal-
nych, co w dtuzszym horyzoncie czasowym

powinno zmieni¢ negatywne nastawienie
do energetyki wodnej, uksztattowane przez
nieodpowiedzialng propagande rozmaitych
lobbies.

i

5 czerwca 2013, w trakcie Zgromadzenia
Krajowego TEW, odbyto sie seminarium
,Uwarunkowania administracyjno-prawne
budowy i eksploatacji elektrowni wodnych
w Norwegii i w Polsce”, bedace nastep-
stwem podpisania listu intencyjnego i prze-
prowadzone wspdlnie z Dziatem Handlo-
wym Ambasady Krolestwa Norwegii.

Wiecej informacji na stronie: www.tew.pl

Towarzystwo Elektrowni Wodnych

DEBATA NA TEMAT ENERGETYKI WODNEJ PODCZAS
FUROPEJSKIEGO TYGODNIA ZROWNOWAZONEJ ENERGII 2013

zieki zaangazowaniu Europejskiego

Stowarzyszenia Matych Elektrow-
ni Wodnych - ESHA, energetyka wodna
byta kluczowym tematem debaty podczas
tegorocznego Europejskiego Tygodnia
Zrownowazonej Energii, ktory miat miejsce
w dniach 24-28 czerwca 2013. Organizowa-
ny od 2006 roku przez Komisje Europejska
Europejski Tydzied Zrownowazone] Energii
jest doskonatg okazjg do bezposredniego
spotkania z obywatelami oraz udziatowca-
mi z sektora energetyki na szczeblu regio-
nalnym oraz panstwowym.

Najciekawszg czescig tegorocznej edycji
debaty byta polityczna konferencja wy-
sokiego szczebla w Komitecie Regionow,
ktérej gospodarzem na dwoch sesjach byto
Stowarzyszenie Matej Energetyki Wodnej.
Hasto ,Energetyka wodna: inwestowanie
W Zréwnowazona przysztosc” przyswiecato
dyskusji i wymianie pogladow na temat
aktualnej sytuacji energetyki wodnej, do
ktérej Europejskie Stowarzyszenie Matej
Energetyki Wodnej, Europejskie Stowarzy-
szenie Dostawcow Wyposazenia Elektrowni
Wodnych oraz Europejska Unia Przemystu
Elektroenergetycznego zaprosity repre-
zentantdw z Komisji Europejskiej, Europej-
skiego Banku Inwestycyjnego, Swiatowego
Funduszu na rzecz Przyrody, Belgijskiego
Stowarzyszenia Energii Odnawialnej, a takze
Miedzynarodowej Agencji Energetycznej
i reprezentantéw z branzy przemystowe;j.

Celem wydarzenia byto podniesienie swia-
domosci spotecznej w zakresie energetyki
wodnej oraz poszukiwanie sposobdw finan-
sowania inwestycji w oparciu o fundusze
publiczne i prywatne. Baza danych Euro-
pejskiego Stowarzyszenia Matej Energetyki
Wodnej, ktora zawiera dane energetyczne
oraz rynkowe, pokazuje, ze w Unii Euro-
pejskiej dotychczas wykorzystano mniej niz
potowe potencjatu hydroenergetycznego.
Tak wiec w przysztosci mozliwe jest spozyt-
kowanie dodatkowych 50 TWh, wyprodu-
kowanych przez elektrownie wodne.

Obecnie sektor boryka sie z rosnacymi
kosztami, ktdére moga wptynac na finan-
sowg optacalnosd projektow, szczegdlnie
w ostatnich latach. Sa one miedzy innymi
generowane przez nowe Prawo o ochronie
srodowiska oraz na skutek fundamental-
nych zmian na rynku energetycznym. Pod-
czas spotkania Europejskie Stowarzyszenie
Dostawcoéw Wyposazenia Elektrowni Wod-
nych zaakcentowato fakt, iz elastycznosc
energetyki wodnej oraz magazynowanie
energii beda stanowi¢ kluczowe czynniki
umozliwiajgce spetnienie ambitnych ce-
low produkcji energii w oparciu o zrodta
odnawialne. Obecnie energia elektryczna
jest magazynowana w 99% przy wykorzy-
staniu elektrowni szczytowo-pompowych,
jednakze sektor musi nadal kontynuowac
rozwdj innowacyjnych rozwigzan techno-
logicznych, aby wzmocni¢ swojg elastycz-

no$¢ oraz zapewnic stabilizacje systemu
energetycznego.

Stowarzyszenie Dostawcow Wyposazenia
Elektrowni przy wspotpracy z odpowiedni-
mi interesariuszami opublikowato w ostat-
nim czasie technologiczng mape drogowa,
z ktérej wynika, ze wsparcie publiczne, prze-
znaczone na badania nad innowacyjnymi
rozwigzaniami z zakresu energetyki wodnej
jest kluczowe, aby sprostaé rosngcemu za-
potrzebowaniu na energie. ,Poki co, nie ma
stworzonej whasciwej polityki dla energetyki
wodnej w Unii Europejskiej”, potwierdza
Clementine Lallier z Generalnej Dyrekgji ds.
Energii z Komisji Europejskiej. Clementine
Lallier réowniez podkreslita, ze w momencie
kiedy energetyka odnawialna stanie sie
rdzeniem europejskiego miksu energetycz-
nego, energetyka wodna odegra czotowa
role w magazynowaniu energii ze wzgledu
na szybki czas reakgji, zdolnosci retencyjne
oraz pozytywny wplyw na stabilnoéc sieci.

Innowacyjne rozwigzania, a takze nowe
propozycje jak dynamicznie wykorzystaé
potencjat matej energetyki wodnej sg obec-
nie analizowane przez branze. Miedzy in-
nymi z programu Intelligent Energy Europe
sfinansowany zostat projekt RESTOR Hydro,
ukazujacy ogromny potencjat rzek. Wyniki
badan wskazuja, ze mozliwe jest do uzyska-
nia 30 TWh energii po rewitalizacji starych,
nieeksploatowanych mtyndw wodnych, co

ENERGETYKA NIV
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w rezultacie zwigkszy produkcje energii,
jednoczesnie polepszajac warunki ekolo-
giczne oraz przyczyniajac sie do osiggnie-
cia celéw energetycznych, wyznaczonych
na rok 2020.

Projekt RESTOR Hydro zaktada zaanga-
zowanie obywateli w odnowienie histo-
rycznych elektrowni wodnych, mtynow
wodnych, jazéw araz miynowek. Lokal-
nym mieszkancom zostat zaoferowany
udziat w projektach wraz ze wspotwhasno-
$cig przedsiewzigcia. Partnerzy projektow
w réznych krajach europejskich pomagaja
wlaécicielom lokalizacji przy prowadzeniu
procesu realizacji. Nowy bodziec dla roz-
woju branzy stanowita pomoc finansowa
ze strony Europejskiego Banku Inwestycyj-
nego, ktéry w 2012 roku udzielit pozyczek
na kwote 400 milionéw euro, przeznaczo-
nych na realizacje projektow zwigzanych
z energetyka wodng. Jednakze ten wynik
blednie w poréwnaniu do okoto 800 milio-
now euro, ktére zasility sektor europejskiej
energetyki wiatrowej offshore. Inwestowa-
nie w zréwnowazong przyszto$¢ oznacza
wzrost finansowania zrédet odnawialnych,
a w szczegolnosci energetyki wodnej, co
przetozy sie na opracowanie technologii
coraz mniej szkodliwych dla $rodowiska.

Inng wazna kwestiag poruszang podczas
tegorocznej debaty byto magazynowanie
energii, ktdrej temat przewodni dotyczyt
wspoétfinansowania projektu stoRE z pro-
gramu Intelligent Energy Europe (www.
store-project.eu), ktérego partnerem jest

ENERGETYKAWRRITN

Europejskie Stowarzyszenie Matych Elek-
trowni Wodnych. W zorganizowanej kon-
ferencji pod tytutem ,Umozliwienie ma-
gazynowania energii pozwala na szybszy
rozwdj stabilnej energetyki” reprezentanci
branzy przemystowej oraz rzadu debato-
wali o potrzebie szybkiego rozwoju infra-
struktury magazynowania energii, ktory
jest niezbedny do osiagnigcia ambitnych
celéw z zakresu pozyskiwania energii z wy-
korzystaniem zrodet odnawialnych w Unii
Europejskiej.

Obecnie, w najlepszym wypadku rentow-
noé¢ magazynowania energii elektrycznej
jest marginalna, a istnigjace ramy prawne
wzmagaja dodatkowa niepewnosc dal-
szego rozwoju branzy. Na posiedzenie
zaproszono méwcow i ponad 100 gosci,
ktérzy dyskutowali o kwestiach politycz-
nych w kontekécie poszukiwania sposobu
na utatwienie rozwoju nowych projektéw
magazynowania energii. Podczas interak-
tywnego spotkania i dyskusji prowadzonej
przez interesariuszy zajmujacych sig bada-
niami wplywu na srodowisko elektrowni
szczytowo-pompowych oraz systemow
magazynowania energii wykorzystujacych
sprezone powietrze (CAES), postawiono
kluczowe pytanie: ,Jakie sg srodowisko-
we skutki magazynowania energii przy
wykorzystaniu elektrowni szczytowo-
-pompowych oraz w jaki sposob mozna
w przysztosci kontynuowac ich rozwoj?".
Obydwie technologie sa bowiem rozwia-
zaniami wielkoskalowymi, ktére maja zna-
czacy wptyw na Srodowisko. Wydarzenie

. ZROWNOWAZONEJ ENERGII 2013

obejmowato takze przeglad dostepnych
technologii oraz badania nad optymalny-
mi kierunkami zrbwnowazonego rozwoju
energetyki szczytowo-pompowej. Oprocz
tego, Europejskie Stowarzyszenie Matej
Energetyki Wodnej byto uczestnikiem Dnia
Otwartego Odnawialnych Zrédet Energii
oraz wystawy fotograficznej zatytutowanej
,Odnawialne Zrodta energii w dziataniu”.
Pouczajgca ekspozycja prezentujgca ener-
getyke wodng zostata poczatkowo zloka-
lizowana przed Parlamentem Europejskim,
a obecnie zostata rozlokowana w miej-
scach publicznych Brukseli, takich jak par-
ki, stacje kolejowe po to, aby zwiekszyc
éwiadomoséé spoteczenstwa oraz przyblizy¢
obywatelom matg energetyke wodna.

Bardzo duza frekwencja, ktdra dopisata
podczas tegorocznego wydarzenia, po-
budzita do powstania nowych idei, a takze
jest potwierdzeniem na to, ze regularne
spotkania przedstawicieli przemystu, or-
ganizacji pozarzadowych oraz tworcow
polityki w celu wspdlnych dyskusji sa klu-
czowe dla tworzenia nowej polityki sektora
energetyki wodnej.

Martina Steinkusz
ESHA
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CENER. Jornada sobre tecnologias
de almacenamiento para energias
renovables

Esta previsto que durante la jornada se identifiquen las principales barreras y posibles
estrategias para superarlas en los aspectos relacionados con la legislacion

ENVIADO POR: ECOTICIAS.COM/ RED / AGENCIAS, 11/10/2013, 08:05 H | (2) VECES LEIDA

Se trata de una de las acciones previstas en
el proyecto europeo stoRE.

Se trata de un consorcio internacional en el
que participan socios de 7 paises europeos.

Analizar el marco regulatorio europeo asi como
debatir sobre las necesidades de
almacenamiento que son necesarias en Espafa
son dos de los puntos principales de una jornada
que organiza hoy el departamento de Integracion
en Red de Energias Renovables de CENER,
como parte de las acciones previstas en el proyecto europeo StoRE, y que ha reunido en su sede
de Pamplona a una treintena de personas.

Esta previsto que durante la jornada se identifiquen las principales barreras y posibles estrategias
para superarlas en los aspectos relacionados con la legislacion y el mercado y se estableceran :
recomendaciones sobre las lineas de actuacion para superar los obstaculos identificados en el ENERGIA EOLICA
caso de Espana. Este proceso consultivo se esta realizando simultdneamente en todos los paises
de los socios que participan en el proyecto, 7 en total.

El proyecto stoRE ha publicado, hasta la fecha, varios informes. En uno de ellos: “Overview of
current status and future development scenarios of the electricity system, and assessment of the

/
energy storage needs”(2013) muestra claramente que en Espafia a corto plazo un almacenamiento I h 0 be/
de energia adicional no es necesario, como consecuencia de una elevada potencia instalada de
Ciclos Combinados. Afirma ademas que a partir del afio 2020 surge una necesidad de amversano l,,j?
almacenamiento de energia adicional en el sistema para evitar recortes significativos a la
generacion renovable.

Trabajamos
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Otro informe: “ Recommendations for furthering the sustainable Development of Bulk Energy por l a SOStenibﬂidad
Storage Facilities” (2012) indica que el desarrollo actual de las instalaciones de almacenamiento es |

un proceso ineficientemente conducido, que genera riesgos innecesarios, asi como consumos Creamos futU.TO
extra de tiempo y dinero. Este informe recomienda una revision exhaustiva de la cuestion por parte
de los Gobiernos nacionales para determinar las necesidades particulares de almacenamiento de
energia, para desarrollar planes y programas mas eficientes, para determinar localizaciones
adecuadas y para desarrollar directrices claras. € ihobe

Un analisis exhaustivo del marco regulatorio y del mercado europeo ha permitido detectar durante el
desarrollo del proyecto que se inicié en el afio 2011 una serie de retos que las tecnologias de
almacenamiento de energia deberan superar en los préximos afios para su incorporacion al sistema
eléctrico y en especial, si se mantienen los objetivos y compromisos 20/20/20 en el 2020. Como

resultado del analisis y de un proceso de consulta a nivel europeo se han propuesto una serie de f‘ )|

recomendaciones, con el fin de facilitar una mayor integracion de sistemas de almacenamiento en '{p" ARTISTAS, . _ . e

la red y con ello, de renovables. Mas informacion: http://www.store-project.eu/en_GB/consultation- . 55555'&:1#&%}\555
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La jornada finalizara con una visita guiada de los participantes a la microrred Atenea con
aplicaciones industriales, que CENER tiene en su centro de Sangliesa. Mas informacion:
www.cener.com

Proyecto stoRE

El objetivo principal del proyecto stoRE consiste en facilitar el desarrollo de las tecnologias de
almacenamiento de energia a gran escala, tales como el bombeo hidraulico (PHES) y el aire
comprimido en cavernas (CAES), con el objetivo de permitir una mayor penetracion de las energias
renovables.

Los principales factores que influyen en el desarrollo del almacenamiento energético son los
marcos regulatorios y de mercado, asi como las cuestiones medioambientales. El consorcio del
proyecto stoRE esta formado por 9 socios, de 7 paises europeos: Alemania, Austria, Dinamarca,
Bélgica, Esparia, Grecia e Irlanda y esta financiado por el Programa Energia Inteligente para Europa
de la Comision Europea.

Mas informacion: www.cener.com
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CENER organizo6 una Jornada de debate sobre las tecnologias de
almacenamiento a gran escala en Espana

Publicado el 14/10/2013

8 visitas

Analizar el marco regulatorio europeo asi
como debatir sobre las necesidades de
almacenamiento que son necesarias en
Espaiia son dos de los puntos principales
de una jornada que organizé el pasado
10 de octubre el Departamento de
Integracién en Red de Energias
Renovables de CENER, como parte de las
acciones previstas en el proyecto
europeo StoRE, y que reunid, en su sede
de Pamplona, a una treintena de
personas.

Durante la jornada se identificaron las principales barreras y posibles estrategias para
superarlas en los aspectos relacionados con la legislacion y el mercado y se establecieron
recomendaciones sobre las lineas de actuacidon para superar los obstaculos identificados en
el caso de Espafia. Este proceso consultivo se estd realizando simultdneamente en todos
los paises de los socios que participan en el proyecto, siete en total.

El proyecto stoRE en Europa

El proyecto stoRE ha publicado, hasta la fecha, varios informes. En uno de ellos: “Overview
of current status and future development scenarios of the electricity system, and
assessment of the energy storage needs” (2013) muestra claramente que en Espafa a
corto plazo un almacenamiento de energia adicional no es necesario, como consecuencia de
una elevada potencia instalada de ciclos combinados. Afirma ademas que a partir del afio
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2020 surge una necesidad de almacenamiento de energia adicional en el sistema para E:stmmsd Confort para ta.vitla
evitar recortes significativos a la generacién renovable. cor:taiensazlén VJUHKEHS

Otro informe: “"Recommendations for furthering the sustainable Development of Bulk Energy
Storage Facilities” (2012) indica que el desarrollo actual de las instalaciones de
almacenamiento es un proceso ineficientemente conducido, que genera riesgos
innecesarios, asi como consumos extra de tiempo y dinero. Este informe recomienda una
revision exhaustiva de la cuestidon por parte de los Gobiernos nacionales para determinar
las necesidades particulares de almacenamiento de energia, para desarrollar planes y
programas mas eficientes, para determinar localizaciones adecuadas y para desarrollar
directrices claras.

Un andlisis exhaustivo del marco regulatorio y del mercado europeo ha permitido detectar
durante el desarrollo del proyecto que se inicié en el afio 2011 una serie de retos que las
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tecnologias de almacenamiento de energia deberan superar en los préoximos afios para su
incorporacion al sistema eléctrico y en especial, si se mantienen los objetivos y compromisos
20/20/20 en el afio 2020. Como resultado del andlisis y de un proceso de consulta a nivel
europeo se han propuesto una serie de recomendaciones, con el fin de facilitar una mayor
integracidon de sistemas de almacenamiento en la red y con ello, de renovables.

Proyecto stoRE

El objetivo principal del proyecto stoRE consiste en facilitar el desarrollo de las tecnologias
de almacenamiento de energia a gran escala, tales como el bombeo hidraulico (PHES) y el
aire comprimido en cavernas (CAES), con el objetivo de permitir una mayor penetraciéon de
las energias renovables. El consorcio del proyecto stoRE esta formado por Alemania,
Austria, Dinamarca, Bélgica, Espafia, Grecia e Irlanda y esta financiado por el Programa

Energia Inteligente para Europa de la Comisiéon Europea.
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La ERT o el poder en
Europa

La European Round

- Table (ERT), una

{ organizacion que

\ concentra a las 50
o/ empresas mas
poderosas de Europa, tiene una
gran influencia sobre las decisiones
de los grandes lideres politicos
europeos. Mario Prieto desarrolla
en el siguiente articulo de opinion
la conveniencia o no de una
“lobbycracia”. [...]

@ Entrevistas

“Un panorama eléctrico
100% renovable es
posible en sélo 20 afios”
asegura, en su tesis, el
investigador Santiago
Galbete Goyena

Santiago Galbete
Goyena, director de
Proyectos
Internacionales de
Parques Edlicos y
Fotovoltaicos de Acciona, ha
obtenido la calificacién de apto Cum
laude por unanimidad en su tesis
doctoral, ‘La viabilidad técnico-
econdmica para un suministro
100% renovable en Espafia’, en la
Universidad Publica de Navarra. [...]

.i" Articulos técnicos
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StoRE

www.store-project.eu

ENERGY STORAGE

Does Ireland need more storage?

StORE aims to facilitate the realisation
of the ambitious renewable energy targets
for 2020 and beyond by unblocking the
potential for energy storage infrastructure.

Energy storage helps accommodate
higher percentages of intermittent re-
newable energy by balancing supply
and demand and improving power qua-
lity. Open cycle gas turbines (OCGT)
and hydropower can, in the same way
as energy storage, provide flexibility on
the generation side delivering upward
adjustment services. However, these
are not energy storage facilities as they
are unable to ‘consume’ electricity (i.e.
pump) to charge a reservoir. As a result
of these benefits, PHES is seen as an
‘enabler’ of renewable energy sources
particularly for large quantities of va-
riable wind and photovoltaic (PV).

Generating Mode On-Peak
Electricity
Electricity
System
8 .. PHES
a ‘System
= SRS

Pumping Mode  Off-Peak / Excess
Electricity

Bulk Energy Storage Technologies (Bulk EST)
include pumped hydro energy storage (PHES)
and compressed air energy storage (CAES).
While only two CAES facilities are in opera-
tion worldwide, there are over 300 PHES facili-
ties, the first of which was built as early as the
end of the 19th century. PHES is currently the
only commercially proven large scale (5 MW
— 2 GW) energy storage technology. PHES is
part of the hydropower family alongside run-
of-river and dam systems. Hydropower is often
mistaken for energy storage due to its ability to
store water behind a dam; however, experts re-
fer to this as “fuel piling”, very similar to heap-
ing wood by a stove.

From an environmental and operational per-
spective PHES needs to be further subcatego-
rised based on water management: open-system
PHES (also known as pump-back), semi-open
and closed-loop. Thissavros in Greece is a good
example of a pump-back PHES. This type is
most similar to a hydropower facility. An exist-
ing hydropower facility can be retrofitted with
pumps thus converting it into a PHES or the fa-
cility can be constructed as a pump-back direct-
ly as was the case with Thissavros. In effect, a
pump-back PHES is a conventional hydropower
facility with the added benifit of pumps allow-
ing it to store energy from the grid when needed.

H Pumplng Mode
W Generating Mode

Upper Resorvole

Motor / Generator

..\N
\:i%‘m

Pump / Turblne

Ponstock

Pump-back PHES e.g. Thissavros, Greece

Thissavros, Greece (source: Metka)

The second type of PHES is a closed-loop sys-
tem and an example of this is Turlough Hill in
Ireland. In this type the lower and upper reser-
voirs can be natural lakes or artificial réservoirs.
The reservoir needs to be filled initially from its
own, or a nearby, catchment. Once the closed-
loop PHES is operational it is effectively closed
off from other water bodies.

B Pumping Mode

Upper Reservair M Generating Mode

\\ Motor/ Generator
Panloah -

\ \ B
\ﬁh - .|:gl'|'[_.'( Roservoir
I — - 5

Pump / Turbine

Turlough Hill, Ireland (source: ESB)

Closed-loop PHES e.g. Turlough Hill, Ireland

The third type is a semi-open PHES system
and an example of this is Goldisthal in Ger-
many. This type is a hybrid between the other
two types. The upper reservoir is closed off
from other water bodies and is usually artifi-
cial while the lower reservoir forms part of a
river system so that a substantial amount of
water flows through the lower reservoir.

W Pumping Mode

Uppéer Rosarvolr B Generaling Mode

Motor / Generator

Penmtook \.t\‘h \\ ~
P — -

Pump / Turbine

Semi-open PHES e.g. Goldisthal, Germany

Goldisthal, Germany (source: Vattenfall Europa AG)

Bulk EST developments are large infra-
structural projects involving major civil,
mechanical and electrical engineering
works. They can take several years to
develop and design. The construction of
a PHES project can take 5 years or more
to complete. Therefore the full develop-
ment of a PHES project can take appro-
ximately 15 years from time of inception
to commissioning; more than half the
time is allocated to project development,
planning process and approval procedu-
re. Currently PHES development is de-
veloper led with little policy and plan
support from central government. This
approach can result in delays and incre-
ased costs.

The past two decades have been marked
by a low PHES development rate (only
8 new PHES facilities in the EU), partly
reflecting a preference for the lower
cost and easier implementation of gas
turbine technology.

During this time new environmental
legislation has been transposed into
national legislation in Europe, such as
the Habitat and Birds Directives, Water
Framework Directive and Strategic En-
vironmental Assessment (SEA) Direc-
tive while the quality of Environmental
Impact Statements has improved. Due
to the low number of recent PHES de-
velopments, there is a lack of experi-
ence in developing PHES within the
framework of current environmental
regulations, both on the side of devel-
opers and decision making authorities,
and therefore little experience in suc-
cessfully bringing a PHES project from
inception through to completion.

The stoRE project has developed a set of
recommendations to further the sustaina-
ble development of Bulk Energy Storage
in Europe. The overall recommendation
is that development needs to move from
a bottom-up developer-led approach to a
top-down approach with supporting poli-
cy and plans. This approach reflects the
decision-making cycle and contributes to
sustainable development. In the decision-
making cycle clear interaction and hierar-
chy exists between policies, plans, pro-
grammes, and projects progressively be-
coming more specific in time and place.
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Decision-making cycle: Interaction between policy, plans, programmes and projects

A limitation of the bottom-up develop-
er-led approach is that it commences at
project level, which is the last stage of
the decision-making cycle, and projects
have thus not been tested at strategic
level. However, due to their function-
ality and scale, Bulk EST projects are
nearly always of strategic importance
either at a national or regional level.

By applying a top-down approach,
a need for energy storage can be de-
termined and clearly established in
policy and legislation. This in turn
will allow for Bulk EST plans that are
subject to SEA and AA to be created
at national/regional level. SEA can
identify areas/sites that are sufficient-
ly robust to accommodate PHES and
those where the environment is sensi-
tive and should be avoided.

The SEA will also be able to weigh
up alternatives against environmen-
tal objectives. It is worth noting that
the specific siting requirements of
PHES and CAES limit the number
of physically viable sites that exist.

The scope for examining alternatives
to achieve a policy objective is sig-
nificantly reduced at the project level
planning stage. While the EIA process
requires developers to examine alterna-
tives, the extent of alternatives is lim-
ited in EIA compared to SEA due to the
level at which each of these processes
are conducted. It is unreasonable to ex-
pect a developer or a competent author-
ity to consider alternatives on a nation-
al or regional scale at the project level.
Realistically, these can only be consid-
ered by a higher authority at an early
stage in the decision-making cycle.

Furthermore, it is also recommend-
ed that best practice guidelines and
guidelines for planning are established
and that the efficiency and speed with
which bulk EST projects are consid-
ered during the planning approval
stage be improved with the establish-
ment of appropriate mechanisms.

So does Ireland need more Storage?
The simple answer is yes! The more
difficult question is how much? The

only existing PHES in Ireland provides
a storage capacity of roughly 1700
MWh per cycle and has an installed ca-
pacity of 292 MW. A report published
by stoRE “Does Ireland need more
storage?” examined the need for stor-
age. It concluded that under current de-
velopment plans, wind generation will
sometimes exceed total demand for
power on the Irish system by 2020, par-
ticularly in winter when the winds are
strongest; therefore future storage will
be necessary.

This excess wind power can either be
exported via interconnectors to the
UK, rejected (curtailed), or stored.
However, due to the fact that wind
power output in Ireland and the UK is
highly correlated, it cannot be guaran-
teed that the UK system will always be
able to accept imports of surplus wind
from Ireland. For the same reason,
adding further interconnection capac-
ity, beyond that currently planned for
2020, will only allow a small increase
in wind power exports. Additional
energy storage capacity could absorb
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wind energy that would otherwise have to
be rejected. To fully integrate all the wind
energy output under a 40% RES-E scenario
in 2020, a theoretically very large energy
storage capacity would be required: up to
70GWh at 1.8 GW power rating. These re-
quirements increase even further if a higher,
80% RES-E scenario is considered.

In reality, storage capacity will be limited by
environmental barriers, availability of suit-
able sites, costs and market conditions — fac-
tors which are addressed in other stoRE pub-
lications (www.store-project.eu). This study
shows clear benefits from the development of
additional energy storage capacity by 2020,
including increased overall RES-E share and
a reduction in curtailment of wind energy.

Next steps for stoRE in Ireland

On the 2nd of October, the Irish stoRE
partners, University College Cork and
Malachy Walsh and Partners hosted a
National Workshop on behalf of the
stoRE project for Irish stakeholders.
This workshop marked the end of the
Stakeholder Consultation process that
had been ongoing during the previous
months. The issues discussed at the Na-
tional Workshop will help in drafting
an Action List for Ireland with recom-
mendations for changes in the regula-
tory and market framework.

For Regular updates on our activities,

events and project reports, follow us on

A )

Should you wish to provide feedback on
the currently available DRAFT Action
List please see http://www.store-project.
eu/en_GB/consultation-ireland.

Transforming existing reservoirs
into pumped hydropower storage plants

Energy storage is one of the enabling technologies for deliver-
ing higher shares of variable renewables such as wind and solar
in electricity systems. Pumped hydropower storage (PHES) and
compressed air energy storage are currently the only bulk storage
technologies able to provide the large capacities needed for accom-
modating fluctuations in renewable electricity over time scales of
hours or longer. PHES can only be developed in very specific areas
with suitable terrain and water resources, and most of the technical-
ly feasible PHES sites are ruled out by environmental constraints.
However, the transformation of an existing water reservoir into a
PHES facility has a much smaller environmental and social impact
than the development of a completely new site.

Niall Fitzgerald, Dr. Paul Leahy and Dr. Eamon McKeogh of UCC’s
Beaufort Research Centre developed a software tool to identify suit-
able existing reservoirs for transformation into PHES plants. The
project was carried out for the European Commission’s Joint Re-
search Centre — Institute of Energy and Transport. The goal was to
assess the European-wide potential for such PHES transformations
and the results indicated that such sites could deliver over 60 TWh of
energy storage capacity across the EU and candidate member states,
even when environmental constraints are considered.

Further reading:

1. Fitzgerald, N.; Lacal Arantegui, R.; McKeogh, E. & Leahy,
P. (2012) A GIS-based model to calculate the potential for
transforming conventional hydropower schemes and non-
hydro reservoirs to pumped hydropower schemes Energy,
41, 483-490.

2. Arantegui, R. L. & Tzimas, E. (2012). SETIS expert work-
shop on the assessment of the potential of pumped hydro-
power storage. JRC Technical Report EUR 25367 EN. Joint
Research Centre - Institute for Energy and Transport, Petten,
Netherlands.
http://setis.ec.europa.eu/newsroom-items-folder/jrc-report-
european-potential-pumped-hydropower-energy-storage

3. Beaufort Research, University College Cork:
http://www.ucc.ie/beaufort/

UCC is a leading research University in the areas of wind
energy resource assessment and wind integration. Facili-
ties include a ZephIR continuous
wave wind profiling LiDAR, and
our expertise includes simulation
of variable renewable generation

X University College Cork, Ireland
in power systems and markets. Colaiste na hOllIscoile Corcaigh
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Elektrownia Woﬁﬁ- ugh Hill
Zrédto: Electricity Supply-Bodid,(ESB)

Projekt stoRE ma na celu utatwianie re-
alizacji ambitnych celéw dotyczacych
energii odnawialnej poprzez odblokowa-
nie potencjatu infrastruktury magazyno-
wania energii. Magazynowanie energii,
bedace czescia zintegrowanego podejscia
obejmujacego wzmocnienie sieci ener-
getycznych oraz zarzadzanie popytem,
pozwala zwiekszy¢ udziat procentowy
energii odnawialnej ze zréznicowanych
zrédet poprzez zrownowazenie popytu
i podazy oraz podniesienie jakosci energii.
Celem projektu jest stworzenie warunkéw
ramowych pozwalajacych na rozwdj infra-
struktury magazynowania energii. Nowa
infrastruktura podniesie wydajnos¢ syste-
mu energetycznego, tak aby przygotowac
go na wiekszy udziat energii odnawialnej
ze zroznicowanych zrodet oraz zblizy¢ sie
do spetnienia celéw energetycznych 2020
i 2025 roku.

Aby osiggnac ten cel, w ramach projektu:

1.Zbadano wydajno$¢ srodowiskowa in-
stalacji magazynowania energii, pod-
kreslajac zbedne ograniczenia wy-
nikajace z regulacji srodowiskowych
oraz rekomendujac sposoby zaradzenia
im, w sposob zapewniajacy catkowita
ochrone srodowiska.

2.Wraz z kluczowymi interesariuszami
przeprowadzono ocene oraz przeglad
warunkéw ramowych okreslonych
przez regulacje oraz rynek na terenie

ENERGETYKA TSI

UE; takie same oceny i przeglady sa
obecnie przeprowadzane na pozio-
mach krajowych w panstwach doce-
lowych: Austrii, Danii, Grecji, Hiszpanii,
Irlandii i w Niemczech.

3.We wdrazanie planéw dziatania stoRE,
majacych na celu przeprowadzenie re-
formy regulacyjnej, zaangazowano de-
cydentéw oraz inne kluczowe postaci
na poziomie UE, co ma prowadzi¢ do
zwiekszenia mozliwosci magazynowa-
nia i penetracji energii odnawialne;j.
Po zakonczeniu wstepnego etapu prac
podobne dziatania zostang podjete
w szesciu panstwach docelowych.

4.Przeprowadza sie dziatania majace po-
kazac kluczowym interesariuszom oraz
spoteczenstwu, jaka role magazynowa-
nie energii moze odegrac¢ w przysztosci
energii odnawialnej.

REKOMENDACJE DOTYCZACE WSPIE-
RANIA ZROWNOWAZONEGO ROZ-
WOJU SYSTEMOW MAGAZYNOWANIA
ENERGII W ILOSCIACH HURTOWYCH

W ramach pierwszego etapu planu pra-
cy, partnerzy projektu stoRE University
College Cork (UCC) oraz Malachy Walsh
& Partners (MWP) opracowali raport,
ktérego celem byto dostarczenie decy-
dentom, autorom planu oraz osobom
tworzacym regulacje rekomendacji do-
tyczacych wspierania zrownowazonego
rozwoju systeméw magazynowania ener-

ZAPRASZAMY NA XIII
OGOLNOPOLSKIE WARSZTATY
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...wierzymy

w sife natury...

- opracowanie koncepcji budowy MEW
- projekt i wykonanie turbozespotéw Kaplana
- kompleksowe wyposazenie elektirowni wodnych
- dostarczanie osprzetu elekirycznego
- monitoring pracy elekirowni wodnej
z mozliwosciq zdalnej obstugi
- serwis gwarancyjny i pogwarancyjny

gii w ilosciach hurtowych (elektrownie
szczytowo-pompowe (PHES) oraz maga-
zynowania sprezonego powietrza (CAES))
poprzez wyeliminowanie lub zmniejszenie
niekorzystnych skutkéw srodowiskowych.

W raporcie stwierdzono, ze nie da sie
przyja¢ zadnych strategicznych planéw
ani programoéw bez polityki dotyczacej
magazynowania energii w iloéciach hur-
towych, co utrudnia tworzenie projektow.
Obecnie proces tworzenia projektow jest
dtugi i kosztowny oraz zorientowany na
deweloperéw. Gtownym wnioskiem pty-
nacym z raportu jest to, ze dalszy zréwno-
wazony rozwoj projektéw PHES oraz CAES
— i w rzeczywistosci wszelkich projektow
dotyczacych magazynowania — uzalez-
niony bedzie od powstania odpowied-
niej polityki oraz strategicznych planéw
i programow.

ANALIZA | REKOMENDACJE DOTYCZA-
CE POLEPSZENIA RAM REGULACYJ-
NO-RYNKOWYCH INFRASTRUKTURY
MAGAZYNOWANIA ENERGII ELEK-
TRYCZNE)

Jedna z gtéwnych kwestii wptywajacych
na dalszy rozwéj magazynowania energii
elektrycznej sa ramowe warunki regulacyj-
no-rynkowe. Koordynator projektu stoRE,
WIP Renewable Energies oraz hiszpanskie
Krajowe Centrum Energii Odnawialnej (CE-
NER) opracowaty raport, w ktérym kwe-
stie te zostaly zbadane na poziomie UE,
opisane na podstawie stosownych dyrek-
tyw, polityk, instrumentow finansowania
oraz innych inicjatyw. Celem raportu jest
dostarczenie decydentom rekomendacji
dotyczacych dostosowania obecnych lub
planowanych regulacji do struktury rynku
z uwzglednieniem zbednych, negatywnych
czynnikdéw wplywajacych na rozwdj infra-

WIEDZA I

struktury magazynowania energii elek-
trycznej.

Autorzy zaczynaja od krétkiej prezentacji
wybranych gtéownych dyrektyw, polityk,
instrumentéw finansowania oraz innych
inicjatyw zwigzanych z magazynowaniem
energii elektrycznej, podkreslajac przy tym
stosowne ustepy. Nastepnie omawiajg roz-
ne punkty widzenia, ktore pojawity sie
podczas szeroko zakrojonych konsultacji
z interesariuszami. Wedtug autoréw ra-
portu coraz mniejsze réznice w zapotrze-
bowaniu na energie w okresie szczyto-
wym i poza nim powoduja zmniejszenie
przychodéw zaktaddéw magazynujacych
energie elektryczna. Mimo ze zaktady te
moga uzyskiwaé przychody z innych zro-
det, takich jak rynki ustug dodatkowych
lub rezerw, wiekszos¢ deweloperéw twier-
dzi, ze budowa nowych zaktadéw maga-
zynowania energii elektrycznej w ilosciach
hurtowych jest obecnie nieekonomiczna.
Dodatkowo dostep do finansowania jest
utrudniony z powodu niepewnej sytuacji
prawno-rynkowej, ktéra moze wptywaé
na potencjalng optacalnos¢ inwestycji.
Wreszcie, na podstawie konsultacji, auto-
rzy przedstawiaja rekomendacje dotyczace
mozliwych przysztych ulepszen regulacji
i struktury rynku.

Obecnie przeprowadzana jest bardziej
szczegbtowa analiza na poziomie krajo-
wym w panstwach docelowych projektu
(Austrii, Danii, Grecji, Hiszpanii, Irlandii
i Niemczech). Aktualnosci, wydarzenia
i raporty dotyczace projektu stoRE moz-
na znalez¢ na stronie www.store-project.
eu oraz w informacjach o grupie Energy
Storage & Grid Technologies na portalu
LinkedIn.

Thomas Maidonis
WIP Renewable Energies

(@)
stoRE

ENERGETYKA MSPIITY
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Wohin mit der Energie?

Ein hoherer Anteil an Alternativenergie erhoht auch den Bedarf an
Speicherkraftwerken. An der TU Wien wurden Szenarien bis 2050
durchgerechnet: Osterreich ist in einer deutlich besseren Situation als
Deutschland.

Pumpspeicherkraftwerk Kopswerk
in Vorarlberg

Variable Energiequellen wie Sonne und Wind sollen in den nachsten Jahren noch weiter erschlossen
werden. Doch wohin mit der Energie, wenn man sie gerade nicht braucht? Und woher bekommt man
sie, wenn das Wetter nicht mitspielt? Die TU Wien hat im Rahmen des von der EU-Kommission
mitfinanzierten Forschungsprojekts ,stoRE" die Zukunft der Alternativenergie und des Speicherbedarfs
untersucht. Osterreich ist durch die Kapazitdten der heimischen Pumpspeicherkraftwerke in einer
gunstigen Situation. Vorteile zeigen sich bei internationaler Zusammenarbeit: In groBeren Netzen
kénnen Uberproduktionen und Engpésse einander besser ausgleichen. Den Speicherbedarf
Deutschlands mit Pumpspeichern in den Alpen zu decken, wird allerdings nicht méglich sein.

Neue Energien - neue Herausforderungen

Im Jahr 2011 machten erneuerbare Energien einen Anteil von Uber 60% an der 6sterreichischen
Stromerzeugung aus - darunter hauptsachlich Wasserkraft, aber auch Windkraft, Photovoltaik und
Biomasse. ,Mitunter gab es sogar Zeitpunkte, zu denen erneuerbare Energien die gesamte
Stromnachfrage decken konnten®, sagt Karl Zach von der ,Energy Economics Group" am Institut flr
Energiesysteme und elektrische Antriebe der TU Wien.

Allerdings ist es mit der alleinigen Gewinnung von erneuerbarer Energie langst nicht getan - ebenso
wichtig ist die Frage, wie Uberschiissige Energie aus variablen Quellen fir einen spateren Zeitpunkt
verwendbar gemacht werden kann. Die bislang effektivste Methode zur Speicherung elektrischer
Energie ist ihre Umwandlung mithilfe von Pumpspeicherkraftwerken in gebirgigen Gegenden. Mit
Uberschissigem Strom wird Wasser aus einem Unter- in ein Oberbecken gepumpt und im Bedarfsfall
wird Strom erzeugt, indem Wasser aus dem Ober- in das Unterbecken flieBt und dabei eine Turbine
antreibt. Bei dieser Methode gehen nur ungeféahr 10% der Energie im Laufe der Umwandlung verloren
- sie ist damit deutlich effizienter als andere groBtechnische Speichermethoden.

Ob auch bei weiterer ErschlieBung erneuerbarer Quellen noch gentigend Kapazitaten zur Speicherung
vorhanden sein werden, analysierte die ,Energy Economics Group" gemeinsam mit der Helmut-
Schmidt-Universitat aus Hamburg. Die Berechnungen erfoglten anhand von Computersimulationen,
mit welchen die Entwicklung des Energiespeicherbedarfs zur Integration variabler erneuerbarer
Stromerzeugung in Osterreich bis 2020 sowie bis 2050 abgesch&tzt werden konnten.
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Osterreich als Energie-Exporteur

Betrachtet man Osterreich als isoliertes System, entstehen zumindest bis 2020 trotz Steigerung des
Alternativenergie-Anteils keine Probleme fiir die Pumpspeicherkraftwerke: Uberproduktionen kénnen
weiterhin gut abgefangen werden.

Bis 2050 ergeben sich allerdings Schwierigkeiten, wenn man von jenen Szenarien ausgeht, die einen
niedrigen Stromverbrauch der Bevdlkerung und einen massiven Ausbau erneuerbarer Quellen
annehmen - 10% der Einspeisung in das Stromnetz wiirde dann den Berechnungen nach
zuruckgewiesen. Es muissten, neben dem bereits in den Szenarien einberechneten Ausbau, zusatzliche
Pumpspeicherkraftwerke errichtet werden, um die gesamte Uberschissige Energie aufzunehmen. ,Das
schaffen irgendwann nicht einmal mehr die Alpen®, meint Zach dazu.

Daher ist der Export von Strom aus erneuerbaren Quellen fiir Osterreich ein wichtiges Instrument zur
Regulierung. Nach den Berechnungen der ,,Energy Economics Group" kénnte Osterreich bis 2050 sogar
zum Nettoexporteur von erneuerbarer Energie werden.

Synergieeffekte zwischen Osterreich und Deutschland

Die Effekte des Austauschs von Energie liber Staatsgrenzen hinweg wurden am Beispiel Deutschland
und Osterreich analysiert. ,In Deutschland ist die Situation problematischer, es gibt zu wenig
geeignete Standorte, um genigend Pumpspeicherkraftwerke in Betrieb zu nehmen.", so Zach.
,Betrachtet man allerdings das kombinierte System Osterreich-Deutschland, so lassen sich
Synergieeffekte beobachten." SchlieBlich treten wetterbedingte Stromproduktions-Spitzen nicht
Uberall gleichzeitig auf. Wenn in Deutschland, beispielsweise in den zahlreichen Offshore-Windparks,
ein Uberschuss an Energie erzeugt wird, exportiert man den Strom nach Osterreich, wo er entweder
gespeichert oder in das Netz eingespeist wird. Umgekehrt kann Osterreich bei Uberproduktion Strom
nach Deutschland exportieren.

,Trotzdem brauchte man deutlich mehr Pumpspeicherkraftwerke und Ubertragungsnetzkapazitat
zwischen den Landern, um die gesamte Spitze abzufangen.®, erklart Zach.

FlUr das EU-Projekt ,,stoRE™ wurden solche Simulationen, sowie auch Studien zu den
Marktrahmenbedingungen fir den Ausbau von Energiespeichern in den sechs EU-Landern Danemark,
Deutschland, Griechenland, Irland, Osterreich und Spanien durchgefihrt.

Fotodownload

stoRE Webseite

Publikation: "Abschatzung des zukiinftigen Energiespeicherbedarfs in Osterreich zur
Integration variabler erneuerbarer Stromerzeugung"
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Energy & Environment ist — neben Computational Science & Engineering,
Quantum Physics & Quantum Technologies, Materials & Matter sowie
Information & Communication Technology - einer von finf

§1™ Research Centre Forschungsschwerpunkten der Technischen Universitdt Wien. Geforscht

LI “5es Energy and Enviconment  wird an der ErschlieBung neuer Energiequellen, der Versorgung mit
Energie sowie deren Speicherung und effiziente Nutzung. Das technische
Know how wird durch Expertise in den Bereichen Klima, Umwelt,
Wirtschaft und Rohstoffe erweitert.

TU Wien - Mitglied der TU Austria
www.tuaustria.at

Technische Universitat Wien
Karlsplatz 13, 1040 Wien, Osterreich
Tel. +43-1-58801-0

Fax +43-1-58801-41088

Mail an den Webmaster: webmaster@tuwien.ac.at

3 von3 04.07.2014 10:06



Herausforderung: Alternativenergie braucht Speicherkraftwerke | Windkr...  http://www.windkraft-journal.de/2013/12/04/herausforderung-alternati...

2 von 5

Herausforderung: Alternativenerqgie braucht Speicherkraftwerke
(http://www.windkraft-journal.de/2013/12/04/herausforderung-alternativenerqie-
braucht-speicherkraftwerke/)

Pumpspeicherkraftwerk Kopswerk in Vorarlberg /
Pressefoto: Uni Wien — Copyright: Karl Zach

Wohin mit der Energie?

Ein héherer Anteil an Alternativenergie erh6ht auch den Bedarf an Speicherkraftwerken.

(WK-intern) — An der TU Wien wurden Szenarien bis 2050 durchgerechnet: Osterreich ist in einer deutlich besseren Situation als Deutschland.

Variable Energiequellen wie Sonne und Wind sollen in den néchsten Jahren noch weiter erschlossen werden. Doch wohin mit der Energie, wenn man sie gerade nicht
braucht? Und woher bekommt man sie, wenn das Wetter nicht mitspielt? Die TU Wien hat im Rahmen des von der EU-Kommission mitfinanzierten Forschungsprojekts
,StoRE* die Zukunft der Alternativenergie und des Speicherbedarfs untersucht. Osterreich ist durch die Kapazitaten der heimischen Pumpspeicherkraftwerke in einer
glinstigen Situation. Vorteile zeigen sich bei internationaler Zusammenarbeit: In groBeren Netzen kénnen Uberproduktionen und Engpasse einander besser
ausgleichen. Den Speicherbedarf Deutschlands mit Pumpspeichern in den Alpen zu decken, wird allerdings nicht méglich sein.

Neue Energien — neue Herausforderungen

Im Jahr 2011 machten erneuerbare Energien einen Anteil von Uiber 60% an der dsterreichischen Stromerzeugung aus — darunter hauptsachlich Wasserkraft, aber auch
Windkraft, Photovoltaik und Biomasse. ,Mitunter gab es sogar Zeitpunkte, zu denen erneuerbare Energien die gesamte Stromnachfrage decken konnten®, sagt Karl
Zach von der ,Energy Economics Group“ am Institut fir Energiesysteme und elektrische Antriebe der TU Wien.

Allerdings ist es mit der alleinigen Gewinnung von erneuerbarer Energie langst nicht getan — ebenso wichtig ist die Frage, wie Uberschlissige Energie aus variablen
Quellen fur einen spéateren Zeitpunkt verwendbar gemacht werden kann. Die bislang effektivste Methode zur Speicherung elektrischer Energie ist inre Umwandlung
mithilfe von Pumpspeicherkraftwerken in gebirgigen Gegenden. Mit Gberschiissigem Strom wird Wasser aus einem Unter- in ein Oberbecken gepumpt und im
Bedarfsfall wird Strom erzeugt, indem Wasser aus dem Ober- in das Unterbecken flieBt und dabei eine Turbine antreibt. Bei dieser Methode gehen nur ungefahr 10%
der Energie im Laufe der Umwandlung verloren — sie ist damit deutlich effizienter als andere groBtechnische Speichermethoden.

Ob auch bei weiterer ErschlieBung erneuerbarer Quellen noch geniigend Kapazitaten zur Speicherung vorhanden sein werden, analysierte die ,Energy Economics
Group“ gemeinsam mit der Helmut-Schmidt-Universitat aus Hamburg. Die Berechnungen erfoglten anhand von Computersimulationen, mit welchen die Entwicklung des
Energiespeicherbedarfs zur Integration variabler erneuerbarer Stromerzeugung in Osterreich bis 2020 sowie bis 2050 abgeschétzt werden konnten.

Osterreich als Energie-Exporteur

Betrachtet man Osterreich als isoliertes System, entstehen zumindest bis 2020 trotz Steigerung des Alternativenergie-Anteils keine Probleme fiir die
Pumpspeicherkraftwerke: Uberproduktionen kénnen weiterhin gut abgefangen werden. Bis 2050 ergeben sich allerdings Schwierigkeiten, wenn man von jenen
Szenarien ausgeht, die einen niedrigen Stromverbrauch der Bevolkerung und einen massiven Ausbau erneuerbarer Quellen annehmen — 10% der Einspeisung in das
Stromnetz wiirde dann den Berechnungen nach zuriickgewiesen. Es miissten, neben dem bereits in den Szenarien einberechneten Ausbau, zusatzliche
Pumpspeicherkraftwerke errichtet werden, um die gesamte Uberschiissige Energie aufzunehmen. ,Das schaffen irgendwann nicht einmal mehr die Alpen®, meint Zach
dazu.

Daher ist der Export von Strom aus erneuerbaren Quellen fir Osterreich ein wichtiges Instrument zur Regulierung. Nach den Berechnungen der ,Energy Economics
Group* konnte Osterreich bis 2050 sogar zum Nettoexporteur von erneuerbarer Energie werden.

Synergieeffekte zwischen Osterreich und Deutschland

Die Effekte des Austauschs von Energie (iber Staatsgrenzen hinweg wurden am Beispiel Deutschland und Osterreich analysiert. ,In Deutschland ist die Situation
problematischer, es gibt zu wenig geeignete Standorte, um geniigend Pumpspeicherkraftwerke in Betrieb zu nehmen.”, so Zach. ,Betrachtet man allerdings das
kombinierte System Osterreich-Deutschland, so lassen sich Synergieeffekte beobachten.“ SchlieBlich treten wetterbedingte Stromproduktions-Spitzen nicht iberall
gleichzeitig auf. Wenn in Deutschland, beispielsweise in den zahireichen Offshore-Windparks, ein Uberschuss an Energie erzeugt wird, exportiert man den Strom nach
Osterreich, wo er entweder gespeichert oder in das Netz eingespeist wird. Umgekehrt kann Osterreich bei Uberproduktion Strom nach Deutschland exportieren.
,Trotzdem brauchte man deutlich mehr Pumpspeicherkraftwerke und Ubertragungsnetzkapazitat zwischen den Landern, um die gesamte Spitze abzufangen., erklart
Zach.

Fir das EU-Projekt ,stoRE“ wurden solche Simulationen, sowie auch Studien zu den Marktrahmenbedingungen fiir den Ausbau von Energiespeichern in den sechs
EU-Landern Danemark, Deutschland, Griechenland, Irland, Osterreich und Spanien durchgefihrt.

PM: Uni Wien
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i U H avaykn aueong évapéng tov oxedlacpod povasmy
avr)mcwrupwvcng UE 1oy0 TG ra&ng tov 1GW domotmdnke otnv Emeotnuovikny Huepida pe 0€pa
“Amo0Onkevon Evépyerog oto EAAnvike Hiektpiké Tvotnpo, pe Opilovra 1o 2050: Avaykes, Epmoola Kot
OTOLTOONEVEG OpPAGELS” oV mpaypatoroOnie v [apackevn 29 Nogpuppiov 2013, oto ApeiBéatpo
[Molvpésmv e Bipriodnkng tov EOvikod Meteofrov Ioivteyveiov and 1o Epyastipio Yopoduvapikmv
Mnyavav 6to TA0iG10 TOV gupmTaikov epeuvnTikol ‘Epyov StoRE (www.store-project.eu).

H ovyxexpiuévn 1oydg avTANGLOTOUIEVCT|G EIVOL OTTAPOIT TN TPOKEIUEVOL VO VTOGTN POl | ekTIn@pEVY
avarntuin tov AIIE oto eAAnvikd cvotnua Eog to 2025.

v nuepida Samot®nKe nioNg 1 AvAYKN VEOV AETTOUEPESTEPMV SLEPEVVIIGEDV TNG LEAAOVTIKNC
avATTUENC TOV GLGTNUOTOC Y10, TIG EMOUEVEC OEKOETIES, (G GLVAPTNON TOV SEBVOV TOMTIKOV Kot
TEXVOAOYIKDV £EEMEEMV GTOV EVEPYELOKO TOUEN.

Ynv Huepido mpocekAnOnoav ¢ opiintég oxkadnpoikoi kot EE01IKEVUEVOL ETGTROVES, KOOMDC Kat
OTEAEYN POPEMV KOl EMLYELPTCEDV TOV OPAGTNPLOTOLOVVTOL GTOV YDPO TNG NAEKTPOTOUPAYDYNG, Ol 070101
TOPOVGIOCAY OAESG TIG TTVYEG KO TPOOTTIKEG TOV (NTHLOTOG TNG 00O KELONG EVEPYELNG OTO EAANVIKO
GUGTN L.

H avtamdxpion Tov texvikod Kot ETLGTIIOVIKOD KOGHOV NTAV LEYAAT, EVOEIKTIKT TOV AVEAVOLEVOD
EVOLHPEPOVTOG TTOV GLYKEVTPMVEL TO TN TNG AOOKELONG EVEPYELOG OTN XADPO TO, TEAELTAL YPOVIQ. ZTNV
Huepida cvppeteiyav mave amd 120 emotipoves amd 60 T0 GAGO TNG NAEKTPOTAPAYWOYNE TNE YDPOS, KAOMG
KOl 0PKETOTL LETAMTLYLOKOT (POLTNTEC.

MéGm TOV TOPOVCIAGEMV KOl TOV GVINTHCEMY TOL 0KOAOVON GOV, ATocAPNVIcONKAY TOALEG TTTLYEC TOV
MTMATOC TG 0B KEVON G, AVAUPOPLKA UE TIG TEYVOLOYIKES e&EMEELS, TO pLOGTIKG TAIG1O Kot TNV ayopd
NAEKTPIKNG EVEPYELNGC, TIC EKTILMUEVES OVAYKEG TOV CLGTIUOTOC KOl TIG SUVATOTNTES GYESLAGLOD Kol
VAOTTOINONG OYETIKMV EXEVOVCEMV, KAOMG Kot TIG TEPIPOALOVTIKEC EMTTMOGELS TOVG. Emiong, mapovcidotniay
Ko avalvOnkay To amoteAicpnoto TG NhekTpovikis Alfovievong mov dievepynOnke e GYETIKO
EPMTNUOTOAOY10, TO 0010 GUUTANP®ONKE 0T EMAEYUEVOLS EMGTNOVEC. TEAOG, cuinTONKaY TO
TPOPANUATO TOV UTOPEL VO EUTOSICOVY 1 VO KAOVGTEPTICOVV TNV VAOTOINGT TOV AVTICTOI®V 6TOX®V, KAOMG
KOl O OTALTOVUEVES OPAGELC Y10 TNV TPOMONGON TOV avoyKaimv Epymv.

Ot amOYELS TOV EWIKOV TOV EKPPASTNKAV TNV NAeKTpoviky dtofovrevon emPefoardOnkav o peydro Pabuod
amd T1¢ Tapovcldcelg Kot Tic cvintnoelg g Huepidag, kot dtamoetd@bnke 6Tt amnyobvTol IKAVOToInTIKY oIV
npoceotn tpotacn g PAE yio 1o véo puOpioticd thaictlo eyKatdoTaong Kot AEITovpyiog Lovadmy
amOONKELONG EVEPYELNG OTO EAANVIKO GUGTN LA,

Opyavwtikn Emitporn the Huepidag

- Anuntpng Haraviovng, Kadnyntg, ZyoAn Mnyoavorloyomv Mnyavikdv EMIT
- loGvvng Avayvootonovrog, Av. Kabnyntg, Zyoln Myyavoloywv Muyyavikov EMIT

- Zravpog [Tamabavaciov, Av. KaOnyntg, Zyoin Hisktpoloywv Myyovikwv kor Miyovikov Yroloyiorwv
EMII

- Anuntpng Maveordrkog, Aéktopag, I ewmoviko lavemotiuio AOnvav

Yyetikd ApBpa Avavenoiun Evépyeia-ZITE®D: o1 duvatdtnTes Kot T0 KOGTOG KEVIPIKNG AT0ONKEVGNC GTNV
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Movaoeg avtinowtapicvong 1 GW anatodvror yio v vrootipitn tov AIIE émg to 2025

H avéyxn dpeong évapéng tov oyediocpod povadwv aviAnototopicvong pe 1.oy0 g Taéng Tov
1IGW dwomotmdnke otnv Emotnpovicy Huepida pe 0épa "Amodnkevon Evépyelag oto EAANVIKG
Hlektpiko Zootnpa, pe Opilovta 1o 2050: Avaykeg, epumdolo Kol AmoLTOVUEVES OPAGELS” TOV
wpoypotomoOnke v [oapaockevn 29 Noguppiov 2013, sto Apeiféatpo [Molvpéocwv g
B1pAo6nkng tov EBvikod Metoofiov [ToAvteyveiov and 10 Epyactiplo Yopoduvapikov Mnyovov
070 TAOIG10 TOV eVpOTAiIKOD epevvnTiKoL Epyov StoRE (www.store-project.eu).

H ovyxexpipévn 1ox0¢ avtinoiotapicvong eivol amapoitnTn TPOKERLEVOL Vo VITOGTN PLYOEl 1)
exkTipdpevn avdmntuén towv AIIE oto EdAnvikd chotnpa Emg to 2025.

Ynv nuepido SlomioTdONnKe EXiong N AVAYKN VEOV AETTOUEPECTEPMV SLEPEVVIGEWDV TNG
UEALOVTIKN G aVATTUENG TOV GUOTNOTOG Y10 TIG EMOUEVES OEKOUETIEG, (OG GVVEAPTNOTN TV dEBVOV
TOMTIK®OV Kol TEYVOLOYIK®DV e£EMEEMV GTOV EVEPYELOKO TOUEQ.

Ytnv Hpepido mpooekAndncov g opuAnTég axadnpoikoi kot e£e101KeVIEVOL EMOTHHLOVES, KAOMG
KOl GTELEYT QOPEMV KO EMLYELPNCEDV TOV SPAGTIPLOTOLOVVTAL GTOV XDPO TNG NAEKTPOTAPOYDYNG,
01 00101 TOPOVCIACAV OAEG TIG TTVYEG KO TPOOTTIKES TOV {NTNLATOG TNG ATOOKEVONG EVEPYELNG
070 EAAMNVIKO GUOTNUA.

H avtamdipion Tov TevikoD Kol EMGTNUOVIKOD KOGHOV TV UEYAAT), EVOEIKTIKT TOL 0VEOVOUEVOL
EVOLAPEPOVTOG TTOL CLYKEVIPAOVEL TO {TNUA TG 0mofnKevoN g evEPYELog 6T XMDpa Ta TELELTALN
xpovia. Xtnv Huepida cvppeteiyov mavo and 120 emotipoves amd 0Ao To @aoua TG
NAEKTPOTOPAYDYNG TNG XDPUS, KAOMG Kol APKETOL LETATTVYLOKOL POLTNTES.

Mécm TV mapovcldcemVy Kol TV cL{NTHCEMY TOL 0KOAOVON GOV, ATocaPNVIGON KOV TOAAEG
TTUYEG TOV NTAUOTOG TNG AmOONKEVOT G, AVOPOPIKA LE TIC TEXVOAOYIKEG eEEAIEELC, TO PLOUIOTIKO
TAOIG10 KOt TNV ayopd NAEKTPIKNG EVEPYELNG, TIC EKTILMIEVES OVAYKEG TOV GUGTILOTOG KO TIG
dUVOTOTNTEG OYESIACLLOD KOl VAOTOINONG GYETIKMV ENEVOVCEDMV, KOOMG Kol TG TEPPAALOVTIKEG
EMATOOCELG TOVG. ETtiong, mapovoidotniay Kot ovoAvinkay To omoTeAEGLATO TG NAEKTPOVIKNG
Awafovrevong mov dievepynOnie pe oxeTikd pOTNUOTOAGY10, TO OO0 GUUTAN POONKE OO
EMAEYUEVOVG eMOTHOVEG. TELOG, suNTHONKAY TO TPOPANLOTO. TTOV UTOPEL VO EUTOSIGOVV 1) VO
KaBVGTEPNGOVV TNV LAOTOINGT TOV OVTIGTO®V 6TOY®V, KAOMG Kot Ol OTOTOVUEVEG OPAGELG Yo
NV TPomON oM TOV AVayKaimV EpYmV.

O1 amoYELg TOV EWIKMV OV EKQPACTNKAY 0TV NAekTpoviKn dtafovievor emPePfoarddniay o
peyaro Pabpo amod tig mapovcidoelg kot Tig cuintnoelg g Huepidag, kot dtomotddnke 611
ATNYOVVTOL IKAVOTOMTIKG 6TtV TpOcpatn Tpotact ¢ PAE yua to véo pubuiotikd mlaicio
€YKOTAOTOONG KOl AELTOVPYING LOVAS®V amobKELONG EVEPYELOG GTO EAANVIKO GUGTN O

Opyavotky Exitponin tne Huspidac
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- Anuntpng Mamavtovng, Kadnyntnig, Zyoin Mnyavorldywv Mnyavikov EMIT

- lodvvng Avayvootomovrog, Av. KaOnyntg, Zyoln Myyavoldywv Muyyavikowv EMIT

- Zrovpog [arabavasciov, Av. Kabnyntig, Zyoiy Hiextpoloywv Myyovikwv kot Myyovikwov

Yroloyiorawv EMIT

- Anuintpng Mavoldxog, Aéktopac, [ ewroviio Hovemariuio AOnvav
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Wissenschaft im ORF Osterreich 1 Campus Radio

PHS186 — Energiespeicher

Die aktuelle Ausgabe der Physikalischen Soiree beschéftigt
sich mit Energiespeichern.

Was kann man mit Gberschissiger elektrischer Energie in
Osterreich tun.

Karl Zach hat ausgerechnet, wie lange die Pumpspeicher

noch reichen.

Wir sprechen Uber den 6sterreichischen Mix an Kraftwerksarten, die Aufteilung von Grund-
und Spitzenlast, Entwicklung und Modellrechnung, Energiespeicherung in Pumpkraftwerken,

alternative Methoden der Energiespeicherung, Politische Rahmen und die Vernetzung mit dem

restlichen Europa.

Gesprachspartner:

Dipl.-Ing. Karl Anton Zach
Energy Economics Group, TU Wien

Links: Pressemitteilung der TU Wien | Publikation: “Abschatzung des zukinftigen

Energiespeicherbedarfs in Osterreich zur Integration variabler erneuerbarer Stromerzeugung”

| Podcast Modellansatz: Pumpspeicher Modellierung

Stichworte: EU Projekt Store | Simulation | Erneuerbare Energie | Wasserkraft | Strommix |
Erneuerbare Energie | Neue erneuerbare Energien | Windenergie | Photovoltaik | Biomasse |
Kraftwerk Mellach | Grundlast | Spitzenlast | Modellierung | Green Scenario | Backup
Kraftwerke | Netzfrequenz | Last | Regulator | Netzbetreiber | Industriekunden | Strompreis |
Pumpspeicherkraftwerke | Netzfrequenz | Europaischer Netzregelverbund | Negative
Strompreise | Gesamtwirtschaft | Demand Side Management | Speicher in Bergwerken |
Batterien | Elektromobilitat | MUhlbach | Verbrauchsverlauf | Smart Meter | Druckluftspeicher
|Adiabate Druckluftspeicher | Power to Gas | Wirkungsgrad | Birgersolaranlage |
Regulatoren | Arbeitsbereich Energie

http://www.physikalischesoiree.at/archives/2869%#!
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> . Die aktuelle Ausgabe der Physikalischen Soiree beschéftigt sich

mit Energiespeichern. Was kann man mit iberschussiger
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=KL, elektrischer Energie in Osterreich tun. Karl Zach von der TU Wien
hat ausgerechnet, wie lange die Pumpspeicher noch reichen.
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08:00 Kraftwerkspark in Osterreich 2:35
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24:38 Pumpspeicher in Osterreich 3:45
28:23 Wie kann man sonst Energie speichern 2:07
30:30 Lokal arbeiten: Muller im Tagesverlauf 3:00
33:30 Druckluftspeicher 4:30
38:00 Power to Gas 3:10
41:10 Photovoltaik 2:40
43:50 Energieregulierung und Leitungen 4:10
48:00 Frauen im Energiebereich, Arbeit am Institut 2:00
50:00 Zukunft 2:14
52:14 Verabschiedung 2:43

MP3 Audio [38 MB]  Download = Show URL

Duration: 00:54:57 Published by Lothar Bodingbauer under Creative Commons Attribution-
NonCommercial-NoDerivs 3.0 Austria.

o

Dieser Eintrag wurde verdffentlicht in und verschlagwortet mit Osterreich, Energie,
Energieversorgung, Modellierung, Simulation von Redaktion. Permanenter Link zum
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Wissenschaftler der Helmut-Schmidt-Universitét haben untersucht, wie ein Netz von Energiespeichern aussehen misste, damit sich die
Energiewende in Europa in vollem Umfang verwirklichen ldsst. Wegen fehlender Speichermdglichkeiten flr nachhaltige Energie ist sie derzeit
wirtschaftlich nicht umsetzbar. Dazu wurde der Energiespeicherbedarf flr sechs Lander exemplarisch vorausberechnet, es wurden Richtlinien fur
die Konstruktion von Energiespeichern in umwelttechnisch sensiblen Regionen entwickelt und Empfehlungen fiir die Verbesserung der
regulatorischen Rahmenbedingungen auf européischer und nationaler Ebene erarbeitet.

Bis zum Jahr 2020 soll europaweit 20 Prozent des Energiebedarfs aus erneuerbaren Energien stammen. Damit dieses Ziel Uiberhaupt erreicht
werden kann, missen flachendeckend Energiespeicher gebaut werden, die es noch gar nicht gibt. Erst wenn die Moglichkeit geschaffen wurde, die
Energie, die aus Windkraft oder Photovoltaik stammt auch zu speichern, kann die aus erneuerbaren Energiequellen stammende Leistung dem
Bedarf angepasst werden und die sichere und nachhaltige Stromversorgung der Verbraucher sichergestellt werden.

Im Projekt mit der Bezeichnung , stoRE" wurde untersucht, wie eine Speicher-Infrastruktur geschaffen werden kann, mit der sich die politisch
gewollte Integration von erneuerbaren Energien im Elektrizitdtsnetz in vollem Umfang verwirklichen lasst. Die Erneuerbare-Energien-Direktive der
Europadischen Union (2009/28/EG) schreibt den Mitgliedsstaaten explizit vor, neue Méglichkeiten zur Energiespeicherung zu erschlieBen. Alle
Mitgliedsstaaten sind aufgefordert, nationale Aktionsplane fiir erneuerbare Energien zu erarbeiten.

Ziel der Projektgruppe von stoRE, die sich aus neun Partnern aus sieben Landern zusammensetzt, war es, eine Ubereinkunft zwischen
Energieversorgern, Umweltorganisationen und Gesetzgebern Uber die Anpassung der europdischen Energie- und Marktstruktur zu erzielen. Dazu
wurden konkrete Vorschlage auf europdischer Ebene erarbeitet, die nun in den Gremien der Europdischen Kommission diskutiert werden.

Die mdéglichen Auswirkungen der verschiedenen Speichertechnologien auf die Umwelt wurden ebenfalls untersucht. Mit unterschiedlichen
Ergebnissen. So wirden sich unterirdische Druckluftspeicherwerke besser fiir 6kologisch sensible Regionen eignen, weil sie einen geringeren
Platzbedarf als Pumpspeicherwerke haben, ihr Bau erzeugt aber auch héhere Kosten bei einem niedrigeren Wirkungsgrad.

Auch Umweltorganisationen wie beispielsweise Greenpeace, der BUND, der WWF und das Directorate-General for the Environment der
Europaischen Kommission wurden einbezogen. Gemeinsam wurde ein Leitfaden fiir die Planung von Pumpspeicherwerken in umwelttechnisch
sensiblen Regionen entwickelt, der jetzt zur Beratung in den Gremien der EU liegt und als Empfehlung in die europaischen Richtlinien
ibernommen werden soll.

Am 30. April 2014 endet das Projekt nach dreijahriger Laufzeit. Die veroffentlichten Ergebnisse stehen auf der Homepage des Projekts (siehe
unten) zur Verfigung.

Ansprechpartner:
Dipl.-Ing. Thomas WeiB, Fakultat fir Elektrotechnik, Tel. 040 6541-2163, E-Mail: thweiss@hsu-hh.de

Weitere Informationen:
- http://www.store-project.eu

Quelle: idw
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Studie: Druckluft-Speicher besser als Pump-Speicher

Hamburg — Forscher der Hamburger Helmut-Schmidt-Universitat haben den Energiespeicherbedarf
europaischer Landern unter die Lupe genommen. Sie wollten herausfinden, wie ein Netz von
Energiespeichern aussehen misste, um die Energiewende in Europa vollstédndig umsetzen zu kénnen.

Ausgangspunkt ist, dass die Energiewende aus Sicht der Wissenschaftler aufgrund fehlender
Speicherméglichkeiten derzeit nicht wirtschaftlich umsetzbar ist. In der Untersuchung wurde nun der
Speicherbedarf von sechs Landern vorausberechnet. Zudem wurden Richtlinien fir die Speicher-Konstruktion
in umwelttechnisch sensiblen Regionen entwickelt. Ein Fazit der Studie lautet, dass Druckluft-Speicher
gerade in diesen Regionen aus 6kologischer Sicht den Pump-Speichern vorzuziehen sind.

Sichere Stromversorgung nur mit Energiespeichern

Eine sichere und nachhaltige Stromversorgung kénne nur mit flichendeckenden Energiespeichern erreicht
werden. Daher wurde im ,stoRE“ genannten Projekt untersucht, wie eine Speicher-Infrastruktur geschaffen
werden kann, die die Integration von erneuerbaren Energien ins Elektrizitdtsnetz in vollem Umfang
ermdglicht. Auf Basis einer EU-Direktive (2009/28/EG) sind die Mitgliedsstaaten aufgefordert, neue
Speicherméglichkeiten zu erschlieBen und nationale Aktionsplane fir erneuerbare Energie zu erarbeiten.

EU-Kommission diskutiert Vorschlage

Um eine Ubereinkunft zwischen Energieversogern, Umweltorganisationen und Gesetzgebern iiber die
Anpassung der europdischen Energie- und Marktstruktur zu erzielen, hat das neunkdpfige, aus sieben
Landern stammende Team an konkreten Vorschldgen gearbeitet. Diese sollen nun in den Gremien der
EU-Kommission diskutiert werden. Auch die méglichen Umweltauswirkungen der verschiedenen
Speichertechnologien wurden im Rahmen der Studie aufgezeigt.

Druckluftspeicher besser als Pumpspeicher in sensiblen Regionen

Ein Ergebnis laurtet, dass in 6kologisch sensiblen Regionen unterirdische Druckluftspeicherwerke besser
geeignet seien als Pumpspeicherwerke. Dies liege insbesondere am geringeren Platzbedarf. Allerdings sei
auch zu berucksichtigen, dass die Druckluftspeicher einen geringeren Wirkungsgrad und héhere Baukosten
hatten. Einbezogen wurden bei der Untersuchung auch Umweltorganisationen wie Greenpeace, BUND, WWF
und das Directorate-General for the Environment der EU-Kommission. Zusammen mit diesen Organisationen
ist ein Leitfaden fir die Planung von Pumpspeicherwerken in umwelttechnisch sensiblen Regionen entwickelt
worden. Der Leitfaden wird noch in den Gremien der EU beraten und soll als Empfehlung in die européischen
Richtlinien Gbernommen werden.

Weitere Informationen und Nachrichten zum Thema:

Beflirworter von Power to Gas fordern bessere Rahmenbedingungen
Wie Nanotechnologie Solarzellen und Energiespeicher voranbringen wird
3. Energiekongress

Weitere Nachrichten aus der Forschung

© IWR, 2014
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Wissenschaftler haben ideale Energiespeicher-Infrastruktur fiir die Energiewende in
Europa untersucht
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Wissenschaftler der Helmut-Schmidt-Universitat der
Bundeswehr Hamburg haben untersucht, wie ein Netz von
Energiespeichern aussehen miisste, damit sich die
Energiewende in Europa in vollem Umfang verwirklichen
lieBe.

Wegen fehlender Speichermdglichkeiten sei sie derzeit
jedoch wirtschaftlich nicht umsetzbar, berichtet die Uni in
einer Pressemitteilung. Dazu wurde der Energiespeicher-
Bedarf fiir sechs Lander exemplarisch vorausberechnet,
Richtlinien fiir die Konstruktion von Energiespeichern in
umwelttechnisch sensiblen Regionen entwickelt und
Empfehlungen fiir die Verbesserung der regulatorischen
Rahmenbedingungen auf europdischer und nationaler Ebene erarbeitet.

Erst wenn der Strom aus Photovoltaik-
Anlagen gespeichert wird, kann eine
nachhaltige Stromversorgung
sichergestellt werden

Energiespeicher missen flachendeckend gebaut werden

Im Jahr 2020 sollen europaweit 20 % des Energiebedarfs mit erneuerbaren Energien gedeckt werden. Um dieses
Ziel zu erreichen, missen flachendeckend Energiespeicher gebaut werden. Erst wenn die Mdglichkeit besteht, den
Strom aus Photovoltaik- oder Windanlagen zu speichern, kénne eine nachhaltige Stromversorgung der Verbraucher
sichergestellt werden, so die Forscher.

Im Projekt , stoRE"™ untersuchten sie, wie eine Speicher-Infrastruktur aussehen muss, um die politisch gewollte
Integration von erneuerbaren Energien im Stromnetz in vollem Umfang zu verwirklichen. Die Erneuerbare-
Energien-Direktive der Europaischen Union (2009/28/EG) schreibt den Mitgliedsstaaten ausdricklich vor, neue
Moglichkeiten zur Energiespeicherung zu erschlieBen. Alle Mitgliedsstaaten sind aufgefordert, nationale
Aktionsplane flir erneuerbare Energien zu erarbeiten.

Ziel der Projektgruppe von stoRE, die sich aus neun Partnern aus sieben Landern zusammensetzt, war es, eine
Ubereinkunft zwischen Energieversorgern, Umweltorganisationen und Gesetzgebern iiber die Anpassung der
europaischen Energie- und Marktstruktur zu erzielen. Dazu wurden konkrete Vorschlage auf europaischer Ebene
erarbeitet, die nun in den Gremien der Europdischen Kommission diskutiert werden.

Speichertechnologien wirken sich unterschiedlich auf die Umwelt aus

Die Wissenschaftler untersuchten auch die méglichen Auswirkungen der verschiedenen Speichertechnologien auf
die Umwelt: Unterirdische Druckluftspeicherwerke eignen sich demnach besser fiir 6kologisch sensible Regionen,
weil sie einen geringeren Platzbedarf als Pumpspeicherwerke haben, ihr Bau erzeuge aber auch héhere Kosten bei
einem niedrigeren Wirkungsgrad.

Auch Umweltorganisationen wie Greenpeace, BUND, WWF und das Directorate-General for the Environment der
Europdischen Kommission wurden einbezogen. Gemeinsam wurde ein Leitfaden flir die Planung von
Pumpspeicherwerken in umwelttechnisch sensiblen Regionen entwickelt, der jetzt zur Beratung in den Gremien der
EU liegt und als Empfehlung in die europdischen Richtlinien ibernommen werden soll.

Das Projekt endet am 30.04.2014 nach dreijéhriger Laufzeit.

04.03.2014 | Quelle: Helmut-Schmidt-Universitat | solarserver.de © Heindl Server GmbH

Eine Auswahl der wichtigsten Solar-Nachrichten finden Sie unter
http://www.solarserver.de/solar-magazin/nachrichten/top-solar-news.html
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+ 05.03.2014 + Wie muss ein Netz von Energiespeichern aussehen,
damit sich die Energiewende in Europa in vollem Umfang verwirklichen
ldsst?

Wissenschaftler der Helmut-Schmidt-Universitat haben untersucht, wie
ein Netz von Energiespeichern aussehen misste, damit sich die
Energiewende in Europa in vollem Umfang verwirklichen lasst. Wegen
fehlender Speichermdglichkeiten flir nachhaltige Energie ist sie derzeit
wirtschaftlich nicht umsetzbar.

Dazu wurde der Energiespeicherbedarf flir sechs Lander exemplarisch
vorausberechnet, es wurden Richtlinien fir die Konstruktion von
Energiespeichern in umwelttechnisch sensiblen Regionen entwickelt
und Empfehlungen fir die Verbesserung der regulatorischen
Rahmenbedingungen auf europaischer und nationaler Ebene
erarbeitet.

Bis zum Jahr 2020 soll europaweit 20 Prozent des Energiebedarfs aus
erneuerbaren Energien stammen. Damit dieses Ziel iberhaupt erreicht
werden kann, missen flachendeckend Energiespeicher gebaut werden,
die es noch gar nicht gibt. Erst wenn die Moglichkeit geschaffen wurde,
die Energie, die aus Windkraft oder Photovoltaik stammt auch zu
speichern, kann die aus erneuerbaren Energiequellen stammende
Leistung dem Bedarf angepasst werden und die sichere und
nachhaltige Stromversorgung der Verbraucher sichergestellt werden.

Im Projekt mit der Bezeichnung ,stoRE"™ wurde untersucht, wie eine
Speicher-Infrastruktur geschaffen werden kann, mit der sich die
politisch gewollte Integration von erneuerbaren Energien im
Elektrizitatsnetz in vollem Umfang verwirklichen lasst. Die
Erneuerbare-Energien-Direktive der Europdischen Union (2009/28/EG)
schreibt den Mitgliedsstaaten explizit vor, neue Mdglichkeiten zur
Energiespeicherung zu erschlieBen. Alle Mitgliedsstaaten sind
aufgefordert, nationale Aktionsplane flir erneuerbare Energien zu
erarbeiten.

Ziel der Projektgruppe von stoRE, die sich aus neun Partnern aus
sieben Ldndern zusammensetzt, war es, eine Ubereinkunft zwischen
Energieversorgern, Umweltorganisationen und Gesetzgebern Uber die
Anpassung der europdischen Energie- und Marktstruktur zu erzielen.
Dazu wurden konkrete Vorschlage auf europadischer Ebene erarbeitet,
die nun in den Gremien der Europaischen Kommission diskutiert
werden.

Die mdéglichen Auswirkungen der verschiedenen Speichertechnologien
auf die Umwelt wurden ebenfalls untersucht. Mit unterschiedlichen
Ergebnissen. So wiirden sich unterirdische Druckluftspeicherwerke
besser fiir 6kologisch sensible Regionen eignen, weil sie einen
geringeren Platzbedarf als Pumpspeicherwerke haben, ihr Bau erzeugt
aber auch héhere Kosten bei einem niedrigeren Wirkungsgrad.

Auch Umweltorganisationen wie beispielsweise Greenpeace, der BUND,
der WWF und das Directorate-General for the Environment der
Europadischen Kommission wurden einbezogen. Gemeinsam wurde ein
Leitfaden flr die Planung von Pumpspeicherwerken in umwelttechnisch
sensiblen Regionen entwickelt, der jetzt zur Beratung in den Gremien
der EU liegt und als Empfehlung in die europdischen Richtlinien

http://www.sonnenseite.com/index.php?pageID=6&article:0id=a27968...
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Ubernommen werden soll.

Am 30. April 2014 endet das Projekt nach dreijahriger Laufzeit. Die
veroffentlichten Ergebnisse stehen auf der Homepage des Projekts

Quelle:
Helmut-Schmidt-Universitat 2014
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Bereitstellung von Flexibilitat durch groBtechnische
Elektrizititsspeicher und Ubertragungsnetzausbau in
zukunftigen Energiesystemen mit hohem Anteil
erneuerbarer Energien

Karl Anton ZACH', Hans AUER, Giinther KORBLER
Energy Economics Group (EEG), Institut fir Energiesysteme und Elektrische Antriebe,
Technische Universitat Wien

Motivation und zentrale Fragestellung

Der signifikant steigende Einsatz erneuerbarer Energien zu Stromerzeugung (RES-E) wie Wind (on-
und offshore) und Photovoltaik (PV) verandert die Art und Weise wie Elektrizitdtssysteme in der
Zukunft betrieben und verwaltet werden muissen. Aufgrund des hohen Anteils variabler RES-E
(hauptsachlich Wind) werden zukiinftige Elektrizitatssysteme auf mehreren Zeitskalen und in beiden
Dimensionen, sowohl in der “Amplitude® als auch der “Frequenz®, zusatzlich beansprucht. Daher
missen geeignete Technologien implementiert werden, die die nétige Flexibilitat in das zuklinftige
Elektrizitatssystem bringen. Die beiden aussichtsreichsten Kandidaten in diesem Kontext sind:

» Technologien zur Speicherung groRer Energiemengen wie Pumpspeicher (PHES) und / oder
Druckluftspeicher (CAES) und

+ Erweiterung der Ubertragungsnetzkapazitadten um Zugriff zu flexibler Stromerzeugung / Markten
zu bekommen

Die Fahigkeit von groftechnischen Elekitrizitdtsspeichern (GES) schnell groe Mengen an
gespeicherter Elektrizitat freizusetzen oder die Last zu gewissen Zeitpunkten zu reduzieren (z.B.
Bereitstellung von Regelenergie, Lastglattung, etc.) kann viele Probleme abschwachen / 16sen die in
einem Elektrizitatssystem mit hohem Anteil variabler RES-E auftreten kdnnen. Einerseits rufen
zusatzliche variable RES-E haufigere Preisfluktuationen in Energiesystem hervor, andererseits
verringern sie aber den Preisunterschied zwischen Spitzen- und Grundlast-Perioden. Dieser
Preisunterschied ist aber ein essentieller Parameter fir die Bestimmung der Okonomie von
Energiespeichern.

Die Bereitstellung von Flexibilitat flr ein Elektrizitdtssystem muss aber nicht notwendigerweise
innerhalb eines einzelnen Staates / Marktes erfolgen. Die Erweiterung des Ubertragungsnetzes kann
Synergien in benachbarte Energiesysteme bringen; neben anderen (z.B. Marktkopplung,
Versorgungssicherheit, etc.) kann eine Ubertragungsnetzerweiterung signifikant dazu beitragen
groftechnische Erzeugungszentren variabler RES-E mit Zentren flexibler Stromerzeugung in einem
europaischen Kontext zu verbinden.

Dieses Paper analysiert die Bereitstellung von Flexibilitat fur zukinftige Elektrizitatssysteme durch
GES als auch durch Ubertragungsnetzausbau basierend auf einer qualitativen und quantitativen
Analyse der zuklnftigen Zusammensetzung der Elektrizitatssysteme in europaischen Regionenz.

Methodische Vorgangsweise

Zuerst werden zukinftige Ausbaupotentiale von GES in europaischen Landern erhoben. Diese
Analyse basiert auf relevanten existierenden Studien, Modellergebnissen und Daten zum projektierten
Ausbau von GES in Europa ([1], [2], [3], [4] und [5]). Im nachsten Schritt werden die identifizierten
GES-Potentiale mit der ortlichen Verteilung zuklnftiger Erzeugung erneuerbarer Energien auf Landes-
bzw. Regionen-Basis in Europa abgeglichen um mdgliche direkte Vorteile von GES-
Implementierungen zum Ausbalancieren des lokalen Elektrizitdtssystems abzuschatzen. Fir die
zuklnftige Erzeugung erneuerbarer Energien werden zwei verschiedene Ausbau-Szenarien (Green &
BAU) jeweils bis zum Jahr 2030 und 2050 mit Hilfe der Modellierungssoftware Green-X [6] entwickelt.
Um Engpasse im européaischen Ubertragungsnetz zwischen einzelnen Laéndern zu beriicksichtigen,
werden die europaischen Lander in neun Region zusammengefasst (die Zuteilung der Lander zu
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Regionen basiert auf relevanten EC- & ENTSO-E-Dokumenten [7], [8] & [9]). Last- bzw.
Restlastkurven fiir die neun analysierten europaischen Regionen werden mit stiindlicher Auflésung fiir
beide Szenarien erzeugt und der mogliche Beitrag von GES wird analysiert. Fiir die unterschiedlichen
ausgewahlten Fallstudien  wird die  Okonomie von GES unter verschiedenen
Bedingungen / Beschrankungen diskutiert.

Danach wird der Beitrag von méglichen zukinftigen Ubertragungsnetzerweiterungen fir das
Zusammenfiihren von Zentren variabler RES-E und GES und/oder flexibler konventioneller
Stromerzeugung (z.B. Gas- oder GuD-Kraftwerke) in verschiedenen europaischen Regionen
analysiert. Es ist wichtig darauf hinzuweisen, dass Investitionen ins Ubertragungsnetz auch
zusatzliche Vorteile (z.B. Marktkopplung, Versorgungssicherheit) mit sich bringen, die ebenfalls
berlcksichtigt werden.

Ergebnisse und Schlussfolgerungen

Aufgrund des altersbedingten Abschaltens von thermischen Kraftwerken werden in vielen Regionen
bereits im Jahr 2030 neue Kraftwerkskapazitaten bendtigt. Die Kluft zwischen Residuallast und
thermischer Erzeugung kann entweder mit neuen PHES (sofern zusatzliche Potentiale in der Region
vorhanden sind) oder mit thermischen Kraftwerken gefullt werden. Welche Technologie schlieRlich
benutzt wird hangt von den Okonomischen Parametern des Kraftwerkstyps ab (d.h.
Stromerzeugungskosten abhangig von den Primarenergiekosten, CO2 Preisen, etc.). Die
wirtschaftlichste thermische Kraftwerkstechnologie ist auch die Benchmark fir neue PHES Kraftwerke
in der Region.

Nur die Region ,lberische Halbinsel* (Spanien & Portugal) hat gentugend flexible
Kraftwerkskapazitaten (Gas- und PHES-Kraftwerke) im System zur Verfigung um auch langerfristig
die Residuallast decken zu konnen (v.a. wegen grofen Investitionen in Gas-befeuerte thermische
Kraftwerke innerhalb der letzten 10 Jahre). Des Weiteren (bersteigt in der Region die RES-E
Einspeisung den Verbrauch um mehr als die halbe Zeit im Jahr 2050 im Green-Szenario. Dieser RES-
E Uberschuss kann fiir GES und / oder Exporte zu benachbarten Regionen benutzt werden.

Auch die ,Nordische Region® (Norwegen, Schweden & Finnland) kénnte aufgrund der grof3en Mengen
an flexiblen Wasserkraftwerken signifikant zum Ausgleich benachbarter Regionen beitragen falls die
Ubertragungsnetze signifikant erweitert werden.

Im Allgemeinen kann festgestellt werden, dass existierende und neue PHES (und zusétzliche flexible
thermische Kraftwerke) in fast allen Regionen dringend bendtigt werden um die zukinftige
Stromerzeugungs-Kluft zu schlielen. Im Gegensatz zu fossil-befeuerten thermischen Kraftwerken
konnen PHES Flexibilitait ohne zusatzliche CO2 Emissionen bereitstellen und dabei helfen die
zukunftige RES-E voll nutzbar zu machen.

Beide Technologieoptionen, zusatzliche GES als auch Ubertragungsnetzausbau, werden benétigt um
das zukunftige Europaische Elektrizitdtssystem mit hohem Anteil von RES-E perfekt betreiben zu
kénnen. Allerdings leiden beide Technologieoptionen unter demselben Problem einer geringen
sozialen Akzeptanz, die es zu Uberwinden gilt.
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Abstract— The share of renewable energies on the net
electricity consumption is rising rapidly all over the world and
governmental goals of a full renewable electricity supply by 2050
are getting more and more common. Especially intermittent, non-
controllable energy sources like wind and sun will play a
significant role to reach these targets. The fluctuating nature of
these two energy carriers will pose some mature problems to
energy supply systems. Solving these problems will be one of the
mayor challenges in the next decades. With an installed amount
of non-controllable power that exceeds the yearly peak load,
situations will occur with a surplus of energy that can be rejected,
exported or stored. This paper deals with an empirical approach
to estimate the future energy storage needs from an electricity
system point of view. The energy storage needs will further be
divided into short and long term energy storage.

Index Terms—Energy system simulation, energy storage,
renewable energies

1. INTRODUCTION

Since the promotion of renewable energies (RE) on a
European level started in the year 2000, the share of renewable
sources on the electricity but also energy production for other
sectors like heat and transport is increasing rapidly. This is
mainly due to the strong and fast development of wind and
solar power. In the year 2020 the installed amount of
renewable energies will exceed the yearly peak load in many
European countries. This will consequently lead to situations
where the renewable generation units produce more energy
than needed in the particular country. This surplus of energy
can either be stored to provide it again at times with a shortage
of energy, exported to neighbouring countries or rejected by
down regulating the production units. Rejecting the energy
should be avoided because the electricity production costs of
RE are almost zero as the primary energy carrier is free.
Exporting the energy will not always be possible as there is a
high time correlation of wind and solar production in
neighbouring countries [1], [2]. The last option is to store the
energy. In energy supply systems with a high share of
fluctuating renewable energies, energy storage will also be
needed to shift the energy between times of surpluses and
times of shortages. Furthermore energy storage can bring a lot
of benefits to whole electricity system by improving the
system stability and by providing ancillary services, which are
up to date mainly provided by fossil fired power plants [3].

The fact that energy storage will be needed in future energy
supply systems is well accepted among experts and in the
literature [4]-[6]. The power and capacity that will be needed
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differs widely in different studies as well as the question of
which technology to use. Apart of mature and well-established
technologies like batteries and pumped hydro energy storage
(PHES) new and innovative ideas are pushing into the market,
for example see [7]-[11].

For the further investigation energy storage systems (ESS)
will be classified into two general categories, short and long
term energy storage systems. To which category a particular
facility belongs depends on its maximum full load hours and
the operational strategy. Short term energy storage (SES) is
here an energy storage facility with storage cycles on a daily
basis and thus full load hours of maximum 24 hours. Known
technologies for this category are conventional energy storage
systems like PHES and Compressed Air Energy Storage
(CAES). Long term energy storage (LES) is defined as an ESS
that can store energy for multiple days up to weeks. The only
mature technology in this category is the seasonal hydro
energy storage e.g. in the European Alps. New technologies
that are already in the pre-commercial development are
Power2hydorgen or Power2gas where the surplus of energy is
used to produce hydrogen and methane respectively. The
produced gas can then either be used to reproduce electricity
or for other sectors like transport or heating.

This paper will discuss an empirical approach to calculate
short and long term energy storage needs in electricity supply
systems with a high share of renewable energies. The focus is
on the overall need in the two categories and not on a certain
storage technology. The methodology will be explained on the
example of Germany. Calculations for different scenarios in
selected European countries can be found in [12].

1. METHODOLOGY

The computation methodology follows three steps that will
be discussed in the following. First the residual load (RL) for
the scenario under investigation is calculated. Therefore,
hourly load and production data of different years per primary
energy carrier are used with their corresponding weather data.
The second step is the calculation of the overall storage needs.
For this purpose an algorithm was developed to estimate the
energy storage needs just from a system point of view. The
aim of the energy storage facilities in this approach is to
integrate the maximum renewable energies possible without
any focus on the electricity spot market price. As a last step
the overall energy storage needs are separated into short and



long term storage needs. Afterwards the different settings
regarding technical limits and constraints and other framework
conditions are discussed and explained.

A.  Calculation of the residual load

The residual load is defined as the load demand minus the
production from non-controllable RE units and thus the load
that has to be covered by the resulting power plant mix and
import/export. When the residual load is negative, the energy
production from these non-controllable sources exceeds the
load demand. Thus there is a surplus of energy in the system.
As mentioned before Germany will be used as the example to
explain the methodology of the computation algorithm. For
the calculation of the residual load in Germany only non-
controllable RE sources are taken into account. That includes
the intermittent sources wind energy, photovoltaic and solar
thermal energy. The non-controllable part of hydropower is
taken into account as well. This includes small run-off the
river power plants as well as the must-run production of
seasonal storage plants like there are many in the Alps for
example. Biomass and most of hydropower is regarded as
controllable and thus is not part of the calculation. An
overview of the installed amount of different technologies in
Germany for different scenarios with a share of 80 % RE on
the net electricity generation is given in table 1.

The load is calculated by the load demand within the
regulation area of investigation, for Germany within the
regulation area of the German TSOs TenneT, Amprion,
TransnetBW and 50 Hertz. Hydropower production was
obtained by published data from EEX. For wind and PV
production, models where developed in the simulation
software Matlab/Simulink. The weather data (global irradia
tion, wind speeds, temperature) where provided by the
German

TABLEI
SCENARIOS FOR A RE SHARE OF 80% ON NET ELECTRICITY CONSUMPTION,
EXAMPLE GERMANY [5], [13]

80% scenarios (in GW)

A | B [ C
Thermal power
plants
Nuclear 0.0
Lignite 0.0
Coal 3.8
Gas 15.2
CHP plants
Fossil 23.3
Biomass 10.6
Renewable Energies
Wind 86 93 76
Of which offshore 26 30 21
PV 70 45 100
Hydropower 5.7
Other RE 4.2
Yearly peak load 80.1

weather service (DWD), the Internet platform S@tel-light and
the database Meteonorm®. The models were validated with 15
minutes measured values from PV and Wind power
production in Germany. Fig. 1 is showing the results of the
residual load calculation for scenario A, see table 1. As can be
seen, the residual load turns often negative and surpluses of up
to 50 GW appear. Without any storage or export, more than
21 TWh of renewable energy would have to be rejected.

Residual load Germany, 80 % RE
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Load in GW
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Fig. 1. Residual load in Germany with an 80 % of RE on the net electricity
consumption (Scenario 80% A in table 1)

B.  Calculation of total energy storage needs

For the calculation of the energy storage needs an algorithm
was developed to operate the storage system in a way to
maximize the energy from renewable sources that can be
integrated in the grid. The aim is to cut the peaks of the
residual load to an optimum, achievable with available storage
technologies. In general, the algorithm follows a peak shaving
— valley filling strategy like pictured in Fig. 2. For the
simulation, first a N-hour average value (A) for each point of
investigation of the residual load is determined. The number
(N) of hours taken into account depends on the smoothening
of the residual load that is aimed for. For this purpose all
values until N/2 hours before and after the given point are
taking into account. The aim of the algorithm is now to
approach the residual load to the N-hour average as much as
possible with the provided energy storage facilities. Is A
smaller than the residual load, the load has to be raised, if A is
higher than the residual load, the load has to be lowered.
When the residual load is negative, A is set to zero, so no
negative values of A can appear. This can also be
implemented for RE penetration limits'. If A would be below
the penetration limit (flexible or static), A is set to the
penetration limit.

Residual load curve before and after use of ESS

== Charging
== Discharging

=== Load demand

=== Residual load before ESS
— Residual load after ESS

Hours

Fig. 2: Basic principle of the operation of an energy storage system [store
Germany]

' A System Non-Synchronous-Penetration (SNSP) limit is the maximum
amount of production units that are not directly connected to the grid (rotating
with grid frequency) but through e.g. a converter. This limit can be static
(value in GW) or flexible (value in % of load demand).



Like this it is granted that — with enough storage capacity —
the energy from renewable sources could be integrated in total
and the resulting load can be handled by the left over thermal
power plants and controllable RE. To maximize the accuracy
of the simulation, the area between the measured values is
interpolated with the factor 100. Furthermore for each
charging and discharging cycle the maximum needed energy
is determined by a simple integration between the particular
intersections of the residual load and A. During a charging
cycle the capacity of the particular ESS is calculated. After
that a lower boundary for the interval is declared which is the
minimum value of the residual load of this cycle, see Fig. 3.
The actual storage capacity is divided by the time of the
interval. That leads to the power the ESS could provide during
the whole interval. When subtracting this amount of power
from the lower boundary, the upper boundary is obtained.
When the upper boundary is lower than the residual load, the
boundary is set to the residual load for this interval. When it’s
lower, the maximum power of the ESS is important. If the
difference between upper and lower boundary is higher than
the rated power of the energy storage technology the
boundaries have to be adapted, see Fig. 4.

That was the first cycle of the first storage technology for
this interval. Now the storage capacity of the technology under
investigation is reduced by the before stored energy. With this
new storage capacity the cycle starts over again. This is just
for the energy purpose; the already used power is hereby
already taken into account. These loops finish either when the
left-over storage capacity is less than 0.01 MWh or when the
EES already provided/stored all the requested or storable
energy. The still storable energy can be found when looking at
difference of the storage capacity after each cycle. When the
capacity does not change either the surplus of energy is fully
stored or the ESS cannot store any more energy due to power
limitations. After this iteration, the algorithm starts with the
next technology that has a lower priority. Overall 6 different
technologies can be investigated. The clear prioritization is
made because of the investigation from an energy system
point of view. Thus, the technology with the highest efficiency
is used first and then the rest. The algorithm works in a similar
way for the discharging cycles. When using a market model,
the prioritization is turned off and the operation planning
depends only on the lowest marginal costs.
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Fig. 3: Defining the boundaries in which the energy storage system could
work, N=24 for this plot
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Fig. 4: Adapting the boundaries with respect to the rated power of the ESS,
N=24 for this plot

When setting the maximum integration of RE as the target
of the ESS operation (no market based simulation), a further
optimization algorithm was implemented. The optimization
process starts when the residual load is below the penetration
limit or below zero. In times the RL is positive the ESS
operates, like described before, in a simple peak shaving —
valley filling strategy. When the residual load is below the
above-mentioned limits, the left over power plant mix cannot
handle it any more and the energy would have to be rejected.
For that reason, it is important to optimize the operation
planning to integrate the maximum of these surpluses. If it can
be expected that there will be a high surplus of renewable
energies on the electricity system, the energy storage system
(ESS) plans its operation in a way to be able to fully integrate
this surplus. If the surplus of renewable energy is expected to
exceed the capacity of the ESS, it tries to plan the operation in
a way to empty the reservoirs completely before to integrate as
much renewable energy as possible.

For an estimation of the storage needs of an electricity
supply system, the existing ESS system has to be implemented
first. To determine the additional storage needs a further ESS
is introduced with unlimited power and unlimited storage
capacity. Due to the unlimited nature of the ESS all energy
from renewable sources will be integrated. The used power
and the used capacity of the unlimited storage technology is
the indicator of how much energy storage would be needed to
fully integrate all renewables and based on this results a
realistic amount of new installations can be estimated.

The energy storage needs can be calculated with an
operation planning based on forecasts or on real feed-
in/weather data. Due to forecast uncertainties the storage
needs are slightly higher when using weather forecasts. For
the simulations carried out within this paper the calculations
are based on real feed-in data. Figures 5 to 8 are showing the
results of the simulation for Germany and a share of
renewable energies of 80 % on the net electricity
consumption. There are 86 GW of wind turbines installed (of
which 26 are offshore) and 70 GW of photovoltaic, see
scenario A in table 1. Figures5 and 6 are showing the
operation of the expected PHES system (8 GW, 60 GWh) with
a zoom on hours 6000 to 6200. Positive values in the power
plots indicate charging mode, negative values indicate



discharging mode respectively. The PHES system is charged
and discharged very often during the whole year. The capacity
factor reaches 49.59 %, which ensures the possibility of an
economical operation. Figures 7 and 8 are showing the
operation of ESS 2. The charging level of ESS 2 reaches 1,308
GWh around hour 3000. This is more than 30 times the size of
the actual German PHES system (~40 GWh). This surplus is
due to a long period of sunny days and additional constant
feed in from wind. This effect can also be observed in the
residual load curve in Fig. 1. Around hour 3000 the highest
negative peaks of the residual load appear and thus produce
this high surplus of energy that cannot be discharged right
away because there residual load does not turn positive often
enough. The same effect can be observed when looking at the
used power. Some few hundred hours before hour 3000, the
storage system is almost continuously in charging mode. The
last peak that appears at the end of the year is mainly due to
strong wind energy penetration. This strong wind energy
penetration is constant almost from hour 8000 to the end of the
year which can also be observed in the low residual load and
the needed charging power. As can be seen in the Fig. 8 the
curve of the charging level is likely the one of seasonal storage
plants. The ESS is charged and discharged only a few times a
year. Due to the unlimited nature of ESS 2 the needed power
is very high, 38.8 GW in charging mode and 25.2 GW in
discharging mode and this results in an overall low capacity
factor of 11.82 %. All outcomes of the scenarios shown in
table 1 are summarized in table 2.
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Fig. 5: Power at the existing PHES system in Germany (max. 8 GW) with an
80% share of renewable energies and installed RE like in table 1, scenario A,

zoom on hours 6000 to 6200
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Fig. 6: Charging level of existing PHES system (100 % equals 60 GWh) with

an 80% share of renewable energies with installed RE like in table 1, scenario

A, zoom on hours 6000 to 6200
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Fig. 7: Power at ESS 2 with an 80% share of renewable energies with installed
RE like in table 1
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Fig. 8: Charging level of ESS 2 with an 80% share of renewable energies and
installed RE like in table 1

TABLE 2
OVERVIEW OF OUTCOMES OF THE TOTAL ENERGY STORAGE
NEEDS CALCULATIONS FOR SCENARIOS A TO C FROM TABLE 1

Scenario Needed power Needed capacity
(ESS 2) in GW (ESS 2) in GWh
Charging Discharging
A 38.79 25.17 1,308
B 31.85 25.74 1,534
C 55.16 29.04 950
Capacity factor
ESS 1 ESS 2
Charge | Disch. Total Charge | Disch. | Total
A 27.17% | 22.42% | 49.59 % 543% | 6.39% | 11.82%
2499 % | 2032% | 4531% | 497% | 448% | 945%
30.03% | 24.59% | 54.62 % 536% | 8.07% | 13.43%

C. Setting technical limits and constraints for the different energy
storage technologies

The calculations in the previous chapter were made without
any technical limits or constraints, just to estimate the total
future energy storage needs. This was done because the focus
on a specific technology was avoided. For the separation of
the total energy storage needs into short and long term, the
technical limits and constraints of the available technologies in
the two categories in the specific country have to be taken into
account to enable realistic results. To adapt the simulation to
realistic framework conditions, different settings can be made.



e Power and capacity limitations
Is needed e.g. to set the power and capacity of the possible
or expected energy storage system

e  Setting minimum capacity factor
As a rule of thumb a capacity factor of minimum 25 % is
needed to guarantee an economical operation of the storage
facility. The capacity factor can be set according to the
calculations for each country.

e Cycle efficiencies
The cycle efficiencies of short and long term energy
storage technologies can differ widely. PHES systems e.g.
have a cycle efficiency of up to 85 % whereas
Power2Hydrogen has only around 30 % [14]

D.  Separation of long and short term storage needs

For the separation of long and short term storage needs, the
charging level curve is transformed with a Fourier
transformation. Like this it is possible to separate some
selected frequencies from the curve. With this separation
different storage technologies can be extracted. For this paper
the benchmark for the separation is a period time (T) of 48
hours. Like this the storage needs are separated into short and
long term energy storage needs. For real time simulations a
further separation for ultra short time energy storage like
flywheels, super capacitors etc. can be made. For this paper
the production and load curves taken as a base are hourly
values. Thus the separation is only between short and long
term energy storage. Ultra short term energy storage cannot be
calculated with this resolution. Figures 9 and 10 are showing
the outcome of the separation for a short term ESS with a
capacity of 100 GWh and an installed power of 12 GW. The
cycle efficiency was set to 85 %. For long term energy storage
the cycle efficiency was set to 40 %, but neither capacity nor
power limitation has been set.
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Fig. 9: Charging level of short term energy storage system with a capacity of
100 GWh, an installed power of 12 GW and a cycle efficiency of 85 %
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Fig. 10: Charging level of long term energy storage system

As can be seen the short term energy storage system is used to
a high extend and is charged and discharged very often. As a
result the capacity factor is high with 36.5 %. Due to missing
power limitations the maximum used power for long term
storage is pretty high (10 GW in charging mode, 7.5 GW in
discharging mode). This results in the end in an overall low
capacity factor for the LES system of 17.22 %. The rejected
energy due to the limitations of the short term energy storage
system is 6.3 TWh and it will increase when introducing a
minimum capacity factor of 25 % for the LES system.

E.  Integrating the heating and transport sector

The heating as well as the transport sector is seen as a one
directional energy storage system. This means that electricity
can be stored but not provided anymore afterwards because
the energy is used otherwise. The simulation ensures in both
sectors that storage capacity is never empty because the heat
or fuel demand has to be covered at all time. As an example
for the integration of the heating sector the electricity and
heating system of Denmark will be used.

Denmark has a lot of district heating power plants where
there are already electric boilers installed. With these electric
boilers and the thermal storage capacity of the district heating
plants wind energy can be balanced out to certain extend. For
the future development also heat pumps will have to be
integrated in the simulation. The installed amount of heat
pumps and electric boilers are shown in table 3, where DH
stands for District Heating. For Western Denmark a heat
storage capacity of 610.000 m*® was calculated. With a
temperature difference of 50 °C between inlet and outlet and
an utilization of 90 % the storable energy is 31.8 MWhy,. It is
assumed that only 80 % of the storage can be used which leads
to a usable capacity of 254 MWhy. A more detailed
explanation of the calculation of the heat storage capacity and
the assumptions made can be found in [2]. Furthermore, there
are two assumptions made for the simulation:

e During positive residual load the heat demand is covered
by the CHP, bio fueled and centralized power plants. The
heat storage is used accordingly to the operation planning
of the particular power plant. The planning of the operation
should be in a way that the storage capacity is fully
available when a surplus of renewable energy is expected.
During periods with surplus of renewable energy the heat
storage capacity is fully available

TABLE 3
DEVELOPMENT OF INSTALLED ELECTRIC BOILERS AND HEAT
PUMPS IN WESTERN DENMARK UP TO THE YEAR 2035

Western Denmark 2012 2020 2035
Heat pumps (DH) MW 0 44 82
Heat pumps (indiv.) | MW, 40 222 631
Elec. Boilers (DH) MW, 207 244 244
Total MW, 247 510 957




Figure 11 is showing the results of the simulation with a zoom
on hours 4000 to 4800. During times of negative RL the
electric boilers and heat pumps are consuming electricity to
produce heat and therefore are lowering the surplus of
renewable energy.
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Fig. 11: Above: Residual load before (red) and after (blue) the use of electric
boilers and heat pumps for the integration of surplus energy in Denmark,
2035. Below: Power consumption of electric boilers and heat pumps. 1 GW
installed power and 25 GWh of heat storage capacity

Finally these outcomes will be integrated in the energy storage
needs calculation. Due to the integration of the heating sector
the total energy storage needs, especially short term can be
lowered.

The integration of the transport sector is working in the same
way. Instead of heat consumption, the fuel consumption is
needed for the simulation.

I1I. CONCLUSION

In this paper a simple and effective approach to calculate the
energy storage needs of an electricity supply system has been
shown and analyzed. It has been demonstrated that with the
used algorithm a good estimation about future storage needs,
short as well as long term, can be given. Furthermore the
transportation sector (e.g. hydrogen or methane production for
vehicles) and the heating sector can be taken into account and
thus a good overview of the future needs in an electricity
system can be given taken also into account the development
potential in different areas.

IV. OUTLOOK

The calculations have been made for selected European
countries [12] and will be expended on a European level soon,
together with an optimization tool to minimize the future
energy storage needs. This will be done by optimizing the
support and thus the development of RE technologies.
Furthermore transmission capacities between the different
countries under investigation will be introduced to enable the
determination of the influence energy export can have on the
energy storage needs.
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