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German Offshore Wind Energy Foundation

A Founded in 2005 as andependent, nonprofit
organisationto promote the utilization and
research of offshore wind in Germany

A Acquisitionof ownership rightof the test field
alphaventus- moderated/accompanied
establishmeng2 ¥ DSNX I y e wa ¥FANE

A Platform for offshore wind/maritime industry,
Incl. trade associations, policgakers and R/D

A Involved invariousprojects, grid-related et al
e.g¢ PROMOTio (t ""E PROMOTIioN
PROGRESS ON MESHED HYDL
57 hewomks

- BalticinteGrid
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Offshore wind power established itself in th&erman energynmix

A In 04/2010, the first OWF in
German waters, the test site
alpha ventus was
commissioned (12 turbines)

A By summer 2017,
> 1,000 offshore turbines
operational (grid-conntected)

A By end 2016, almost 13 TWh
of electricity generated 1
enough for the electricity
demand of a major city

OFFSHORE WIND CAN SUPPLY MAJOR CITIES

Consumption
Production Berlin Consumption
Offshore Hamburg

Consumption
Munich
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Offshore windfully established inthe energy mix
12.4TWhoffshore windpower in2016(i.e.energy consumption
of roughly 3 million households)

OFFSHORE WIND CAN SUPPLY MAJOR CITIES

Consumption
Production Berlin Consumption
Offshore Hamburg

Consumption
Munich
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Electricity production offshore 2016 and energy consumption of German cities

Source: Agee-Stat 2017, municipal utilities Infographics: Ahnen&Enkel

Source: BDEW/ Statistisches Bundesamt/ AG Energiebilanzen
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StatusOffshoreWind Germany, 30 June 2017: O erORE
Approx. 4,700MW grid-connectedg 17 OWF inoperation

/ BALTIC SEA

NORTH SEA

i Sandbank

i 288 MW

i i Dan Tysk

$3024MW

Denmark

i EnBW Baltic 2
288 MW

i Wikinger
13535MW

EnBW Baltic 1
483 MW Arkona Becken Siidost
H . 84 MW

Trianel Windpark Borkum ..
200MW e

Borkum Riffgrund West
240 MW

240 MW
Trianel Windpark Borkum Il Brunsbiittel

202,6 MW
Merkur Offshore ..
396 MW

--------

Wilhelmshaven Hamburg Poland

Stade

fmden Germany

Netherlands

Bremen
Status: July, 2017
@6 Offshore Wind Energy F {

BEIHan TYItoNy and EZ Lompletely feeding-in A portsenvice CAPACITY OF OFFSHORE WIND TURBINES IN THE GERMAN NORTH AND BALTIC SEAS

Partially feeding-in
I 71 Construction zone offshore wind energy O Port components OWT'S (FEEDING-IN) I 4,743 MW

Construction in progress
L oJ PIoe! INSTALLED OWT’S (NO FEED-IN) Il 296 MW
12 sea mile border/EEZ FID 0 rortbese CONSTRUCTION IN PROGRESS . 72aMw

Unconditional grid connection FID 1,646 MW /ﬁ

Contract awarded (Commissioning date 2024/2025)
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POLICY CONTEXT AND TENDER RESULTS

June 2016 MoU signed foiNorth Seas Energy Cooperation, A
I OO 68 GAYR AYRdza (GNE Qa/MW/RA G NB

NL tender results foBorsellel+2,A 72,7¢/MWh

July 2016 New German RE Agiassed;

Fundamentakhift from FIT ta competitiveauction regime
Sep. 2016 DK Nearshoréender results A 60,8e/MWh
Nov. 2016 DKKriegersFlaktender result A 49,9¢/MWh

NLBorssele3+4tender result A 54,5¢/MWh
EU Clean Energy Packgmeposals

April 2017 Germanfirst transitional tender resultsg paradigm shift!
A three bids at 0 support, one bid for 66/MWh
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First Tender results iIsermany, 13 April 201¢
Zero bids, garadigm shift

Project Owner | Capacity | Award price Planned
(e/MWNh) ¢ commissioning

Support on topof | date
the market price

HeDreiht EnBW 900 0) 2025
OWP West DONG 240 0) 2024
BorkumRiffgrund DONG 240 0 2024
West 2

GodeWind 3 DONG 110 60 2024
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Costreductiondriversc latest auctionresults

A

Increasein energyproduction
causedoy: - latestturbine technology
- continuousinnovation

Economiesof Scalecharacterizedy:
- largeprojects
- Improvedprocurementand
- more standardisation

Goodsite location characterizedoy
- strongwinds,
- moderatewater depth,
- synergieswith neighboringOWF

Goodplanningand political suppor targets
allowedthe industryto matureand
acceleratdearningcurve

A GROWTH IN CAPACITY

Rotor diameter

offshore turbines
at sea 2016

145m
2000

2000 2005 2010 2016 2020 2025
erage installed capacity of new wind turbines in Europe (

t rbines in Europe (in megawatts).
Forecasts by manufacturers and operators up to 2025



