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BREMERHAVEN
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In Bremerhaven

Deutsche
Windtechnik

Esist realisierbar,
sagt die Erfahrung.

Wir ubernehmen Verantwortung
Gber und unter Wasser.

deutsche-windtechnik.com

WELTWEIT IM EINSATZ

Ob Montage, Wartung, Instandhaltung, Anlagen-
optimierung oder Ersatzteilbeschaffung:

Der HANSA-FLEX Industrieservice stellt die Verfiig-
barkeit hydraulischer Anlagen weltweit rund um die
Uhr sicher — und das auch Offshore.

www.hansa-flex.com

HANSAVFLEX
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Offshore windfarms Offshore substations Converter platform Grid connection EEZ = German Exclusive Economic Zone
Alternating current (AC) from turbines is Alternating current from offshore substation/ (Preliminary) Operational (from 12 to 200 nautical miles from the coast)
Operational converted to higher voltage level. wind farm is converted to high voltage direct Under Construction 12 Nautical Miles-Zone
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Awarded in Tender 2017/18
(Preliminary) Area for Future Tender®

Possible Area for Alternative Energy Generation

(Preliminary) Operational

Not needed for AC connections.

Under Construction

Planned

|:| (Preliminary) Operational
I:I Under Construction

I:I Planned

Suggested in Preliminary FEP Draft
(partially confirmed in NEP) (notillustrated)

(Expected) Interconnector

“ Cluster

Heliport

German Offshore Service/Installation Port
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Energy with wpd

wpd is one of the most
experienced developers and
operators of offshore wind
projects with 15 permitted
projects and 500 MW operating
under own management plus a
further pipeline of 7,400 MW in
8 countries.

projects-offshore@wpd.de
www.wpd.de

NORTH SEA

Total @ @
(expected) | (Expected) | Distance | Water
Number | Capacity | Commis- | toShore | Depth Tender
No. |Project Name Cluster | Grid Connection Location Developer/Operator Turbine Type of WTG [MW] sioning [km] [m] Round
Operational (24)
4 ENOVA-Nearshore nearshore  EWE Enercon E-112 1 4.5 2004 0,1 3
1 alphaventus 2 NOR-2-1 (Alpha Ventus) EEZ DOTI (EWE, RWE, Vattenfall) REpower 5M and 12 60 2010 56 28
AREVA Wind M5000-116
2 BARD Offshore 1 6 NOR-6-1 (BorWin1) EEZ Ocean Breeze Energy (Macquarie Infrastructure and Real Assets) Bard 5.0 80 400 2013 101 40
3 Riffgat 0 NOR-0-1 (Riffgat) 12 NM-Zone EWE and ENOVA Siemens SWT-3.6-120 30 113.4 2014 22 21
6 Amrumbank West 4 NOR-4-2 (HelWin2) EEZ RWE Siemens SWT-3.6-120 80 302.4 2015 61 22
7 Borkum Riffgrund 1 2 NOR-2-2 (DolWin1) EEZ @rsted, KIRKBI Invest and William Demant Invest Siemens SWT-4.0-120 78 312 2015 39 25
19 Butendiek 5 NOR-5-1 (SylWin1) EEZ wpd, Siemens Financial Services, Industriens Pension, Siemens SWT-3.6-120 80 288 2015 55 19
Marguerite Fund, Itochu, Citic, Caisse des Dépots and ewz
8 DanTysk 5 NOR-5-1 (SylWin1) EEZ Vattenfall and Stadtwerke Miinchen Siemens SWT-3.6-120 80 288 2015 94 26
9 GlobalTechlI 8 NOR-8-1 (BorWin3)® EEZ Stadtwerke Miinchen, Entega, Axpo International, Esportes Offshore, ~AREVA M5000 116 80 400 2015 86 39
Norderland, Windreich, FC Wind 1 and 2, GTU I and II
10 Meerwind Siid | Ost 4 NOR-4-1 (HelWin1) EEZ China Three Gorges Corporation and Windland Siemens SWT-3.6-120 80 288 2015 25 24
12 Nordsee Ost 4 NOR-4-1 (HelWin1) EEZ RWE Senvion 6.2M126 48 288 2015 33 23
13 Trianel Windpark Borkum 2 NOR-2-2 (DolWin1) EEZ Trianel and 33 municipal utilities AREVA M5000 116 40 200 2015 65 30
25 Gode Wind 1 3 NOR-3-1 (DolWin2) EEZ @rsted, Glennmont and The Renewables Infrastructure Group Siemens SWT-6.0-154 55 332.1 2016 36 30
26 Gode Wind 2 3 NOR-3-1 (DolWin2) EEZ @rsted, PKA, Industriens Pension, Leerernes Pension and Laegernes Siemens SWT-6.0-154 42 252 2016 41 33
Pensionskasse
30 Nordergriinde 0 NOR-0-2 (Nordergriinde) 12 NM-Zone Gothaer Lebensversicherung, wpd, John Laing Group plc Senvion 6.2M126 18 110.7 2017 17 7
32 Nordsee One 3 NOR-3-1 (DolWin2) EEZ Northland Power Inc., RWE and Enova Senvion 6.2M126 54 332.1 2017 45 28
35 Sandbank 5 NOR-5-1 (SylWin1) EEZ Vattenfall and Stadtwerke Miinchen Siemens SWT-4.0-130 72 288 2017 117 28
31 Veja Mate 6 NOR-6-2 (BorWin2) EEZ Commerz Real, Ingka Group, KGAL, wpd invest and Siemens Financial ~ Siemens SWT-6.0-154 67 400 2017 102 39
Services
16 Borkum Riffgrund 2 2 NOR-2-3 (DolWin3) EEZ @rsted and Gulf Energy Development Vestas V164-8.0 MW 56 450 2018 57 26
29 Merkur Offshore 2 NOR-2-3 (DolWin3) EEZ APG and The Renewables Infrastructure Group Haliade 150-6.0MW 66 396 2019 50 30
22 Deutsche Bucht 6 NOR-6-2 (BorWin2) EEZ Northland Power Inc. Vestas V164-8.4MW 31 252 2019 118 39
15 EnBW Albatros 8 NOR-6-2 (BorWin2) EEZ EnBW, CPPIB and Enbridge Inc. Siemens SWT-7.0-154 16 116.8 2020 112 39
24 EnBW Hohe See 8 NOR-8-1 (BorWin3) EEZ EnBW, CPPIB and Enbridge Inc. Siemens SWT-7.0-154 71 500 2019 104 39
18 Trianel Windpark Borkum II 2 NOR-2-2 (DolWin1) EEZ EWE, Trianel and 19 municipal utilities Senvion 6.2M152 32 200 2020 66 30
Summary 1,269 6,574
Awarded in Tender 2017/18 (4)
74 Kaskasi (incl. pilot turbines) 4 NOR-4-2 (HelWin2) EEZ RWE Siemens Gamesa 38 342 2022 2018
SG 8.0-167 DD
27 Gode Wind 3 (former 3 NOR-3-3 (DolWin6) EEZ @rsted Siemens Gamesa 241.8 2024 2017/18
Gode Wind 3 and Gode Wind 4) SG 11.0-200 DD
17 Borkum Riffgrund 3 (former Borkum 1 NOR-1-1 (DolWin5) EEZ @rsted Siemens Gamesa 900 2025 2017/18
Riffgrund West 1, Borkum Riffgrund SG 11.0-200 DD
West 2 and OWP West)
23 EnBW He Dreiht 7 NOR-7-1 (BorWin5) EEZ EnBW 900 2025 2017
(Preliminary) Areas for Future Tender?> (24)
N-3.79 3 NOR-3-3 (DolWin6) EEZ 225 2026 2021
N-3.89) 3 NOR-3-3 (DolWin6) EEZ 433 2026 2021
N-7.2 7 NOR-7-2 (BorWin6) EEZ 930 2027 2022
N-3.5 3 NOR-3-2 (DolWin4) EEZ 420 2028 2023
N-3.6 3 NOR-3-2 (DolWin4) EEZ 480 2028 2023
N-6.6 6 NOR-6-3 (BorWin4) EEZ 630 2029 2024
N-6.7 6 NOR-6-3 (BorWin4) EEZ 270 2029 2024
N-9.1 9 NOR-9-1 (BalWin1) EEZ 1,000 2029 2024
N-9.2 9 NOR-9-1 (BalWin1) EEZ 1,000 2029 2024
N-10.1 10 NOR-10-1 (BalWin2) EEZ 1,000 2030 2025
N-10.2 10 NOR-10-1 (BalWin2) EEZ 1,000 2030 2025
N-9.3 9 NOR-9-2 EEZ 1,000 2030 2025
N-9.4 9 NOR-9-2 EEZ 1,000 2030 2025
N-12.1/N-12.2 12 NOR-12-1 (LanWin1) EEZ 2,000 after 2030 after 2025
N-12.3/N-12.4 12 NOR-12-2 EEZ 2,000 after 2030 after 2025
N-11.1/N-11.2 11 NOR-11-1 EEZ 2,000 after 2030 after 2025
N-11.3/N-12.5/N-13.1 11/12/13 NOR-11-2 EEZ 2,000 after 2030 after 2025
N-13.2/N-13.3 13 NOR-13-1 (SylWin3) EEZ 2,000 after 2030 after 2025

M Possible Area for Alternative Energy Generation (1)

SEN-1 (Size: approx. 28.8 km?) 8

EEZ

(Expected) (Expected)
Converter Capacity | Connecting Offshore Wind Farms Commis-
Project Type | Platform [MW] (number on map) TSO Contractor(s) sioning
(Preliminary) Operational
NOR-2-1 (Alpha Ventus)  AC 62 (1) alpha ventus TenneT Transpower 2009
NOR-6-1 (BorWin1) DC BorWinalpha 400 (2) BARD Offshore 1 TenneT ABB, Transpower 2010
NOR-0-1 (Riffgat) AC 113 (3) Riffgat TenneT  NKT 2014
NOR-2-2 (DolWin1) DC DolWin alpha 800  (7) Borkum Riffgrund 1, (13) Trianel Windpark Borkum, ~ TenneT ABB 2015
(18) Trianel Windpark Borkum II
NOR-4-1 (HelWin1) DC HelWin alpha 576  (10) Meerwind Siid | Ost, (12) Nordsee Ost TenneT Siemens, Prysmian 2015
NOR-4-2 (HelWin2) DC HelWin beta 690  (6) Amrumbank West, (74) Kaskasi TenneT Siemens, Prysmian 2015
NOR-5-1 (SylWin1) DC SylWin alpha 864  (19) Butendiek, (8) DanTysk, (35) Sandbank TenneT Siemens, Prysmian 2015
NOR-6-2 (BorWin2) DC BorWin beta 800  (15) EnBW Albatros, (22) Deutsche Bucht, (31) Veja Mate  TenneT Siemens, Prysmian 2015
NOR-3-1 (DolWin2) DC DolWin beta 916  (25) Gode Wind 1, (26) Gode Wind 2, TenneT ABB 2016
(32) Nordsee One
NOR-0-2 (Nordergriinde)  AC 111 (30) Nordergriinde TenneT ABB 2017
NOR-2-3 (DolWin3) DC DolWin gamma 900  (16) Borkum Riffgrund 2, (29) Merkur Offshore TenneT GE, Prysmian 2018
NOR-8-1 (BorWin3) DC BorWin gamma 900  (24) EnBW Hohe See, (9) Global Tech I TenneT Siemens, Petrofac, Prysmian 2019
Under Construction
NOR-3-3 (DolWin6) DC DolWin kappa 900 (27) Gode Wind 3, N-3.7, N-3.8 TenneT Siemens, Dragados, Nexans 2023
NOR-1-1 (DolWin5) DC DolWin epsilon 900  (17) Borkum Riffgrund 3 TenneT Keppel, Aibel, ABB, Prysmian 2024
= = In Preparation
NOR-7-1 (BorWin5) DC BorWin epsilon 900 (23) EnBW He Dreiht TenneT 2025
NOR-7-2 (BorWin6) DC BorWin kappa 930 N-7.2 TenneT 2027
NOR-3-2 (DolWin4) DC 900  N-3.5,N-3.6 Amprion 2028
NOR-6-3 (BorWin4) DC 900  N-6.6,N-6.7 Amprion 2029
NOR-9-1 (BalWin1) DC 2,000  N-9.1,N-9.2 TenneT 2029
Suggested in preliminary FEP Draft (partially confirmed in NEP)®
NOR-9-2 DC 2,000 N-9.3, N-9.4 2030
NOR-10-1 (BalWin2) DC 2,000 N-10.1, N-10.2 TenneT 2030
NOR-12-1 (LanWin1) DC 2,000  N-12.1,N-12.2 TenneT after 2030
NOR-12-2 DC 2,000 N-12.3, N-12.4 after 2030
NOR-11-1 DC 2,000 N-11.1, N-11.2 Amprion after 2030
NOR-11-2 DC 2,000 N-11.3, N-12.5, N-13.1 Amprion after 2030
NOR-13-1 (SylWin3) DC 2,000  N-13.2,N-13.3 TenneT after 2030
(Preliminary) Operational
0ST-3-1 (Baltic1) AC 51 (107) EnBW Baltic 1, GICON-SOF 50Hertz NKT 2011
0ST-3-2 (Baltic2) AC 288  (108) EnBW Baltic 2 50Hertz  NSW, Silec Cable, NKT 2015
0ST-1-1 (Ostwind 1) AC 250  (111) Wikinger 50Hertz  Prysmian 2018
0ST-1-2 (Ostwind 1) AC 250  (109) Arkona 50Hertz  Prysmian 2019
0ST-1-3 (Ostwind 1) AC 250  (109) Arkona, (111) Wikinger, 50Hertz Prysmian 2019
(131) Wikinger Siid
Under Construction
0ST-2-1 (Ostwind 2) AC 250  (115) Arcadis Ost 1 50Hertz  NKT, Boskalis 2023
0ST-2-2 (Ostwind 2) AC 250  (121) Baltic Eagle 50Hertz NKT, Boskalis 2023
0ST-2-3 (Ostwind 2) AC 250  (121) Baltic Eagle 50Hertz  NKT, Boskalis 2024
Suggested in preliminary FEP Draft (partially confirmed in NEP)®
0ST-1-4 AC 300 0-1.3 50Hertz 2026
0ST-7-1% AC Offshore Test Field 50Hertz

OFFSHORE WIND FARMS IN THE GERMAN NORTH SEA /BALTIC SEA

Total 0 @
(expected) | (Expected) | Distance | Water
Number Capacity | Commis- | to Shore | Depth Tender
No. |Project Name Cluster | Grid Connection Location Developer/Operator Turbine Type of WTG [MW] sioning [km] [m] Round
Operational (5)
106 Nearshore Breitling nearshore  WIND-projekt Nordex N90/2500 1 2.5 2006 0.3 2
107 EnBW Baltic 1 0ST-3-1 (Baltic1) 12 NM-Zone EnBW and 19 municipal utilities Siemens SWT-2.3-93 21 48.3 2011 16 18
108 EnBW Baltic 2 0ST-3-2 (Baltic2) EEZ EnBW, PGGM, Macquarie Capital and Arztliche Siemens SWT-3.6-120 80 288 2015 61 35
Beteiligungsgesellschaft SA
111 Wikinger 1 0ST-1-1 (Ostwind 1), EEZ Iberdrola Adwen AD 5-135 70 350 2017 78 39
0ST-1-3 (Ostwind 1)
109 Arkona 1 0ST-1-2 (Ostwind 1), EEZ RWE, Equinor and Credit Suisse Energy Siemens SWT-6.0-154 60 384 2018 38 28
0ST-1-3 (Ostwind 1) Infrastructure Partners
Summary 232 1,072.8
Awarded in Tender 2017/18 (3)
131 Wikinger Siid 1 0ST-1-3 (Ostwind 1) EEZ Iberdrola Vestas V174-9.5 MW 1 9.5 2023 2018
115 Arcadis Ost 1 0ST-2-1 (Ostwind 2) 12 NM-Zone Parkwind Vestas V174-9.5 MW 27 247 2023 2018
121 Baltic Eagle 2 0ST-2-2 (Ostwind 2), EEZ Iberdrola Vestas V174-9.5 MW max. 52 476.3 2024 2018
0ST-2-3 (Ostwind 2)
(Preliminary) Areas for Future Tender®® (1)
0-1.39 1 0ST-1-4 EEZ 300 2026 2021
" Other (3)
GICON-SOFY 6 0ST-3-1 (Balticl) 12 NM-Zone GICON Group Siemens SWT-2.3-93 1 2.3 21 18
Gennaker?? 6 0ST-6-1 12 NM-Zone wpd max.103  max. 900
Offshore Test Field® 7 0ST-7-1 12 NM-Zone

M Possible Area for Alternative Energy Generation (1)
SEO-1 (Size: approx. 7.8 km?) 2 EEZ

FOOTNOTES

MW = Megawatt

WTG = Wind turbine generator

12 NM zone = 12 nautical mile zone (coastal
seas) in Germany licensed by German states
EEZ = German Exclusive Economic Zone (from 12
to 200 nautical miles from the coast); in Germany
licensed by German Maritime and Hydrographic
Agency (Bundesamt fiir Seeschifffahrt und Hydro-
grafie, BSH)

future tenders.

been confirmed in Grid Development Plan (Netzentwicklungsplan, NEP) under

1) GICON®-SOF: Floating Offshore Foundation has been assigned grid capacity
but no finalinvestment decision has yet been taken.

2) Gennaker has been approved by the authority in 2019 but has not been
assigned grid capacity yet. The wind farm area has not been chosen for

3) An area for an Offshore Test Field has been identified by BSH in the Site
Development Plan (Flachenentwicklungsplan, FEP). A grid connection has

the proviso that the spatial outline of the test field will be defined in FEP.
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“) Developer of several pre-planned windfarms (discussed or permitted

rounds.

in the past) could use a right of subrogation for the areas in future tender

) The determination of future areas and grid connections is based on the

targets for the development of offshore wind energy of 20 GW by 2030 and
40 GW by 2040, which are currently undergoing the legislative process but

are not yet legally binding.

9 The special contribution is laid down in the coalition agreement 2018 and

September 2019 on the basis of concrete areas (approx. 1860 MW).

has been described by the offshore wind associations at the beginning of
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