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B i) : Bundesverband WindEngenrie e.V.
http://www.wind-energie.de/de/bildergalerie/photobook/Offshore/
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% IVendeby. #1:F]20074F i, SILAESABERINE K @R 722400 EREITE ,  ZHak 2l
KEILII03MW  (BED .

R H A BKRE | BERER MW | £E

(XR) (2E8)
Vindeby (DK) 11 x 450 kW,Bonus 2.5-5.1 23| 495 | 1991
Lely (Ijsselmeer) (NL) 4 x 500 kW, NEG Micon 5-10 <1 2 | 1994
Tuno Knob (DK) 10 x 500 kW, Vestas 2.5-7.5 5-6 5 1995
Dronton (Ijsselmeer) (NL) | 28 x 600 kW, NEG Micon 5 <0.1 | 16.8 | 1996
Bockstigen (S) 5 x 500 kW, NEG Micon 6 3| 275 | 1997

! EWEA. Offshore Wind Necessary to Meet EU’s 20% Renewables Target, Tuesday 4 December
2007.



Blyth (UK) 7 x. 1.5 MW, GE Wind 6-11 <1 4 | 2000
Utgrunden (Oland) (S) 2 x 2 MW, Vestas 7-10 8 | 10.5 | 2000
Middelgrunden (DK) 20 x 2 MW, Bunus 3-6 1.5-2.5 40 | 2000
Yttre Stengrund (S) 5x2 MW, NEG Micon 6-10 5 10 | 2001
Horns Rev (DK) 80 x 2 MW, Vestas 6-14 14-20 160 | 2002
Samso (DK) 10 x 2.3 MW, Siemens 18-20 3-6 23 | 2002
Ronland (DK) Mix of Vestas and Siemans <1 <1 | 17.2 | 2003
Frederishavn (DK) Mix of Vestas and Siemens 1-3 <1 7.6 | 2003
North Hoyle (UK) 30 x 2 MW, Vestas 12 6-8 60 | 2003
Arklow Bank (UK) 7 x 3.6 MW, GE Wind 2-5 10 | 25.2 | 2003
Nysted (DK) 72 x 2.3 MW, Siemens 6-9.5 10 | 166 | 2003
Scroby Sands (UK) 30 x 2 MW, Vestas 2-8 3 60 | 2004
Kentish Flat (UK) 30 x 3 MW, Vestas 5 8.5 90 | 2005
Barrow (UK) 30 x 3 MW, Vestas 21-23 7.5 90 | 2006
NSW (NL) 30 x 3 MW, Vestas 19-22 10 | 108 | 2006
Lillgrunden (S) 48 x 2.3 MW, Siemens 3-6 7-10 110 | 2007
Burbo Bank (UK) 24 x 3.6 MW, Siemens 2-8 5-7 90 | 2007

F1. BRE2007ERTERME LR ABENER  (FHRRE: Lemming 20072, )
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? From presentation Offshore Wind Power Experiences, Potentials and Key Issues for Deployment.
Jorgen K. Lemming, Riseg National Laboratory, Technical University of Denmark. Presented at IEA
and Danish Ministry of Foreign Affairs Workshop, Berlin, December 3, 2007.

? Renewable Energy World Magazine. 3 Jan 2008. 40,000 MW by 2020: Building Offshore Wind in
Europe. Available at <http://www.renewableenergyworld.com rea/news/reworld/ story?id=51595>

* See Offshore Windfarms in Denmark, Danish Energy Agency. Available at
http://www.ens.dk/sw15562.asp

> Offshore Wind and Marine Project Update — Germany’s Promise. Renewable Energy Focus,
January/February 2008, p. 22.
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2000 55 86 199%
2001 10 96 12%
2002 183 279 191%
2003 276 555 99%
2004 60 615 11%
2005 90 705 15%
2006 198 903 28%
2007 200 1103 22%
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8 HVDC Light offers a number of environmental benefits including: neutral electromagnetic fields,
oil-free cables and compact converter stations. Offshore Wind and Marine Project Update — Germany’s
Promise. Renewable Energy Focus, January/February 2008, p. 22. More Information available from
ABB at http://www.abb.com/cawp/GAD02181/C1256D71001E0037C12568350027 FEFC.aspx

7 Offshore Wind and Marine Project Update — Germany’s Promise. Renewable Energy Focus,
January/February 2008, p. 22.

¥ From presentation Offshore Wind Power Experiences, Potentials and Key Issues for Deployment.
Jorgen K. Lemming, Riseg National Laboratory, Technical University of Denmark. Presented at IEA
and Danish Ministry of Foreign Affairs Workshop, Berlin, December 3, 2007.

’ EWEA. Delivering Offshore Wind Power in Europe: Policy Recommendations for Large-Scale
Deployment of Offshore Wind Power in Europe by 2020. 2007. Available at
<http://www.ewea.org/fileadmin/ewea_
documents/images/publications/offshore_report/ewea-offshore report.pdf>.

192007 European Offshore Wind Conference & Exhibition. Offshore Bulletin: Get a Closer Look at
Offshore Wind. 10/2007.
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B1:  EXEBREBEWM. (ZRRIME: http:/www.offshorewindenergy.org/Update
28 June 2007.)
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"' EWEA. Delivering Offshore Wind Power in Europe: Policy Recommendations for Large-Scale
Deployment of Offshore Wind Power in Europe by 2020. 2007. Available at <http://www.ewea.org/
fileadmin/ewea_documents/images/publications/offshore _report/ewea-offshore report.pdf>.
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Map: © 2002 www offshorewindeneray org

B 2: B %KM OECDR & B B A /3 7y 7 5K A 7 K37 T AR B4 7« (BERER IR : Adapted

from Lemming 2007"

FREEREE . EEY TENOER"

T ] X BEVRE (Dena) B8 B — TR 7T, 5 £ S5 XU HS_E W6 A8 e R AR BT LT
HERH B R . I R, BRSO L X A,
R EEX R 78, R EHINZ850 B m I ra ™, o5 BLA B s fL I 8 0 AN 2
5% WeAh, XTI, LR R R GAAEAE R, A2 il TR 5 A
] R R i ARFEILA R ), BECIA AT B AE R “S T R S R
f R .

20064F 2 R, — /N LRI L R 2 ik e Y, A S se s ) e e R A
T K 2 B0 g X3 R AE B R 30 B LAAMIIE b, I A £ 5 AN T H 4% 5% 1)
20% #130% o 2006 4 Ji% 48 [ 38 5 17— 0 P il % it B R 7% % (Infrastructure Planning
Acceleration Act), MU | MR AFHFM B D4R AR T2007F12 H 17 H AR, HE
I FE DX 2 R A S A2 R R, LR AU b AR E s B A il R R O B AT
W, BB ERERR A SokER, A VERR CREI3) L A R 2
BB o I T RE S0 ) B A 201 4R JE AT 8 R i R 3 7, S I B R A 8 P ey FEL R
AR, tRT DA ER 4 [ BT R N 2B R 4

2 From presentation Offshore Wind Power Experiences, Potentials and Key Issues for Deploymen.t
Jorgen K. Lemming, Risg National Laboratory, Technical University of Denmark. Presented at [IEA
and Danish Ministry of Foreign Affairs Workshop, Berlin, December 3, 2007.

3 The study is discussed in detail in the second chapter, Strategy of the German Government. The
Berlin University of Technology. 2006. Offshore Wind Energy: Research on Environmental Impacts.
Editors: Kéller, J., Koppel, J. and Peters, W. Springer, Berlin.

' DENA Project Steering Group. Planning the Grid Integration of Wind Energy in Germany Onshore
and Offshore up to the year 2020. DENA grid study. 2005. Deutsche Energie-Agentur, Berlin,
www.wind-energy.de/fileadmin/documente/Themen A-Z/Netzausbau/stud summary-dena_grid.pdf
1l [ o K 18,000km

!¢ Section 17 subsection 2a Energy Industry Act EnWG.

7 Section 118 EnWG. This date is likely to be extended due to the delay in construction of offshore
wind parks.
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The new Infrastructure Planning Acceleration Act promotes coordinated network planning. The cables can be bundled at sea
and brought to land en bloc.

B 3: B ERATRB FIEEHMER. B KIE: Dena fact sheets 09/07.
H br & 15

FEfs o 065 a2 IUBEK vk U6 2 b B A s N S o e o Pl
W BR A — A E XA X EON R A 2i B, iz E SR Bk, JERBRRIT %
AT EHIBCASBUR B 3 1 HUA G153 o A0 LLAT 02 T R4 F X (BEZ) , AR T
(39 B o AT R R 5T DXV R A 0 30 10 3 458 PR AT LA P9 1) R PR 3 22 5 &R
L

ZIN©

SR, 1982 IR A [ K 238 i PR I [ X &858 A R VFAEEEZT e — 2 T R
R, HEa— BRI, RRaRE VR LREES. o, TR,
AL BRI Bt A7 S R R, CRIP R PP AR AL RS 2 (i e PR 5
BARX L WA T FAMERIME, (EEBA ¥ KB Tl EREIF R &S,
WA A VRS % S VA VAT R R R 43 B2, A2 19 AR S5 451 R IS ity
TRAP 517 B Ny, SR A 4R B A5 P I Bl B2 R () S S Bl A, 1 L3
AT /K AP T R i b X

TF it £ XGRE AN D2 SEBLIE (R X 4 n] £ A REVERN A58 H A ) — R B 221 B 2007
O, BB B, BI20204F 52 B120% 10 7T A EE H AR . IR, $I120204F, R
A7 34% ) HLRE RS Hhn] F2E BEUR BRI o W RCHEURE D SEBILIX — H AR I A5 R b B 22 (1) £
o MRIERRIXBE = BRI AEREAS A T 7 12%, A2 T AR REIR 0 H AR
M=y —ib%, A2 EREEEERIFR,

"% ¢f Articles 56 and 60.

' The OSPAR Convention, in force since 1998, protects the North-East Atlantic and the Helsinki
Cnvention, in force since 2000, protects the Baltic Sea.

 In 2004, the OSPAR Commission did publish a report entitled “Problems and Benefits Associated
with the Development of Offshore Wind Farms.”

! Directive 79/409/EEC on the conservation of wild birds.

* Directive 92/43/EEC on the conservation and the natural habitats of wild fauna and flora.

Z In Germany, sites protected under these Directives have gained support through the Renewable
Energy Sources Act (EEG). In 2004, the EEG was amended to exclude wind energy installations
licensed after 1 January 2005 in the EEZ or the Territorial Sea which are protected under either
Directive. This effectively directs the expansion of offshore wind energy towards areas which are less
environmentally sensitive. See Chapter 3, the Legal Framework Conditions for Licensing. The Berlin
University of Technology. 2006. Offshore Wind Energy: Research on Environmental Impacts. Editors:
Koller, J., Koppel, J. and Peters, W. Springer, Berlin.

** See The 2020 Renewable Energy Targets in the EU memo by the Centre for Solar Energy and
Hydrogen Research Baden-Wuerttemberg (ZSW) as consultants to the Center for Resource Solutions
and prepared for the Energy Foundation’s China Sustainable Energy Program. March 2008.

» EWEA. Offshore Wind Necessary to Meet EU’s 20% Renewables Target, Tuesday 4 December
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ook, FEFIPRRERSEELEE B X PR RS 7. %00 B PR IR AR, DA 2R3
MIEESZ [, SCRERT SR AL R BE P TF R, RS OB R . 37NN S5 TiZ0H,
THPAMEE. SEE. P w2 AR AR ER . IR T X 1 1 [ A A B AR A — ANk
VREVEE b XCERLRE SN &% o IXUEE DN B TR R M X I A DR ER AL T — AN RL S, Rk DART
T X A ZE ) M 3 A7 B e R S R M DA R AL Gt B AR BT 51 ) Sk AN BRI
I 1) /. POWERIA H B 1 fif pe g b XURE T & rp 3 20 i 55 Fh 5 1

P — AR H 2 U R L REIRIE & 4, fRIFRBOSEC. %I H i —#tRHIF B
SRR AT A Al A AL R 2 R, BRA XS 25 SEBRBE . i I 4 VRN 52 VD JE W i
HE b REIR AT A R R, SFEECA T R X3, BIRAEW KRGS, BhE AR
W A 2% FEL PO P 2R 9 5 10 o X, DA S g SRR HE 3 T 3 ) A B R B . BOSEC IR 54T 31
B R IE A KAl BIEHLA, BREEZE 02 DL R & BEEOM 2 1 B BRI H fTgE i@,
BEST P AR S, IR RS R LA K BRI B A T I TF A, S T A A P DA R W B
VR RIS TR BT s L A B R A E S AT S

MRS R

FEWER T A, i B KGR IRT T S TR TAE — B E i — 2 RS, X BE RN 15
P, BURIRG BT 0, O B SRR Z [ 8 7E TARSR L . fE20074 1) “ 55

2007. Available at http://www.ewea.org/index.php?id=60&no_cache=1&tx ttnews%5Btt news%5
D=562& tx_ttnews%5BbackPid%5D=1&cHash=44bb2elab8

6 Available at http://www.offshore-wind.de/page/fileadmin/offshore/documents/Politik_und_ Wind/
041001 egmond declaration.pdf

7 Available at http://www.offshore-wind.de/page/fileadmin/offshore/documents/Politik_und Wind/
copenhagen_strategy on_offshore wind power deployment.pdf

* The European Policy Workshop on Offshore Wind Power Deployment. 22/23 February 2007 at the
Technische Universitdt Berlin. Documentation available at http://www.offshore-wind.de/
page/fileadmin/offshore/documents/Politik und Wind/ Berlin_declaration.pdf

¥ See European Wind Energy Association publication - Developing Offshore Wind Power in Europe:
Policy Recommendations for Large-Scale Deployment of Offshore Wind Power in Europe by 2020.
2007. Available at <http://www.ewea.org/fileadmin/ewea_documents/images/publications/
offshore_report/ewea-offshore report.pdf>.

3 EWEA. Offshore Wind Necessary to Meet EU’s 20% Renewables Target, Tuesday 4 December
2007. Available at http://www.ewea.org/index.php?id=60&no_cache=1&tx_ttnews%5

Btt news%S5D=562&tx_ttnews%5BbackPid%5D=1&cHash=44bb2elab8

3' POWER website available at http://www.offshore-power.net/informationsub.asp?Page=70
&menu=1&submenu=221&type=menu&print=print

2 http://www.bosec.lt/AboutBOSEC.htm

3 Lisbon Strategy for Growths and Jobs aims at European modernization and global competitiveness.
See European Commission information page available at http://ec.europa.eu/growthandjobs/
index_en.htm
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ALt E, IR R B X B04E, SR B R RS IR . SR,
R B DA 1 5 T RE R L AU Y X e i B AE TR LR R TR . 22k, iBAT
AR P PR 18 A2, IR L s (5 SR A B IR LL 0 H s R i . IR R
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RV AT B XS PR 58 A B S 1 SO s, DASCT b BRI 1 AR A, A X L s K] 2 e T

* http://www.windplatform.eu

¥ http://ec.europa.eu/dgs/jrc/index.cfim?id=1590&lang=en

36 See The Danish Energy Authority. 2006. Danish Offshore Wind: Key Environmental Issues. DONG
Energy, Vattenfall, the Danish Energy Authority and the Danish Forest and Nature Agency.

7 See The Berlin University of Technology. 2006. Offshore Wind Energy: Research on Environmental
Impacts. Editors: Kéller, J., Koppel, J. and Peters, W. Springer, Berlin.

¥ The establishment of the Foundation is discussed in Chapter 2, Strategy of the German Government. The Berlin
University of Technology. 2006. Offshore Wind Energy: Research on Environmental Impacts. Editors: Kéller, J.,
Koppel, J. and Peters, W. Springer, Berlin.

* Information on the EIA can be found online at http:/ec.europa.eu/environment/eia/home.htm

* SEA is a legally enforced assessment procedure required by Directive 2001/42/EC (known as the
SEA Directive). The SEA Directive aims at introducing systematic assessment of the environmental
effects of strategic land use related plans and programs. It typically applies to regional and
local—development, waste and transport plans—within the European Union. SEA only applies to plans
that are required by law. Therefore, voluntary national plans and programs are often excluded.
Information on the relationship between EIA and SEA in the EU can be found at
http://ec.europa.eu/environment/eia/pdf/final report 0508.pdf in the report “The Relationship between
the EIA and SEA Directives: Final Report to the European Commission” Contract No.
ENV.G.4/ETV/2004/0020r, Imperial College London Consultants.

! See Approval Procedures of the Bundesamt fiir Seeschifffahrt und Hydrographie available in English
at http://www.bsh.de/en/Marine_uses/Industry/Wind_farms/Approval Procedure.jsp
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# See Chapter 18 EIA in the Approval of Offshore Wind Farms. The Berlin University of Technology.
2006. Offshore Wind Energy: Research on Environmental Impacts. Editors: Kéller, J., Koppel, J. and
Peters, W. Springer, Berlin.

# See Chapter 18 EIA in the Approval of Offshore Wind Farms. The Berlin University of Technology.
2006. Offshore Wind Energy: Research on Environmental Impacts. Editors: Kéller, J., Koppel, J. and
Peters, W. Springer, Berlin.

# See Chapter 18 EIA in the Approval of Offshore Wind Farms. The Berlin University of Technology.
2006. Offshore Wind Energy: Research on Environmental Impacts. Editors: Kéller, J., Koppel, J. and
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% Swider DJ, et al. Conditions and costs for renewables electricity grid connection: Examples in
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* Danish Energy Agency at http://www.ens.dk/sw23781.asp

* Discussed in Chapter 3: Legal Framework Conditions for the Licensing of Offshore Wind Farms.
The Berlin University of Technology. 2006. Offshore Wind Energy: Research on Environmental
Impacts. Editors: Koller, J., Koppel, J. and Peters, W. Springer, Berlin.

% Swider DJ, et al. Conditions and costs for renewables electricity grid connection: Examples in
Europe. Renewable Energy (2007), doi: 10.1016/j.renene.2007.11.005.

5! http:/www.swedishenergyagency.se

2 See the Electricity Certificate System 2008, Swedish Energy Agency, at
http://www.swedishenergyagency.se/web/biblshop eng.nsf/FilAtkomst/ET2008 09w.pdf/SFILE/ET20
08 _09w.pdf?OpenElement
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3 Deutsche WindGuard GmbH, Deutsche Energie-Agentur GmbH (dena), University of Groningen,
Gerhard Gerdes Albrecht Tiedeman drs. Sjoerd Zeelenberg. 2007. Case Study: European Offshore
Wind Farms- A Survey for the Analysis of the Experiences and Lessons Learnt by Developers of
Offshore Wind Farms -Final Report. Available at http://www.ruimte-rijk.nl/index/publicaties/
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> See The Danish Energy Authority. 2006. Danish Offshore Wind: Key Environmental Issues. DONG
Energy, Vattenfall, the Danish Energy Authority and the Danish Forest and Nature Agency.
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Offshore Wind Farms -Final Report. Available at
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% Deutsche WindGuard GmbH, Deutsche Energie-Agentur GmbH (dena), University of Groningen,
Gerhard Gerdes Albrecht Tiedeman drs. Sjoerd Zeelenberg. 2007. Case Study: European Offshore
Wind Farms- A Survey for the Analysis of the Experiences and Lessons Learnt by Developers of
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