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New turbines and components

- introduce large scale turbines and innovative
design for reliable turbines rated 10-20 MW;

+ improve reliability of large wind turbines and wind
farms;

- optimise and demonstrate turbines for complex
terrain and cold climates;

- define methods and standards for testing large
wind turbine components;

+ improve size and capabilities of system-lab
testing facilities for 10 - 20 MW turbines;

- provide field testing facilities for 10 - 20 MW to
increase reliability;

- encourage mass production of large scale
turbines, and develop cost effective methods to
transport and install these machines.



Offshore technology

+ introduce new bottom fixed substructures
minimising lifecycle costs;

- devise new modelling techniques;

- facilitate mass manufacturing of substructures
and improved logistics;

- develop and demonstrate multi-MW floating
platforms;

- improve facilities, infrastructures and logistics for
offshore wind;

- reduce installation noise and environmental
impact;

- increase reliability and improved O&M strategies;
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Offshore wind farms
in the German North Sea under construction

> DanTysk

» Global Tech 1

» Bard Offshore 1

» Amrumbank West
» Nordsee Ost

» Meerwind Sid/Ost

» Trianel Windpark Borkum, (former
Barkum West Il first phase

» Borkum Riffgat

(.?E 84 YT L —w——T BN L
HET BRI CHED BT ERL S A

TL——N—T =V DN H DT T TR — L —
7= HIE, 1999 AEICIXES AT O B #h#3%<



PR ASIL TN, 2012 0 B28 B EA R AL, 4
THW b, BEA——O TR HEHL THAD 0
D, FroALE IR, NIAR Y R RE T D5 AT
DEEfF S AL, T D% IFITRE D ESTWDH, ZAUETh
B DS BHA— 7 — DRI > T, HLLBAZE L2
HOFFERER YA MR L2 O TH D,
F-HR TR B HN = 0 ALY L7 AT
WZHTLOERE OTB O B EA TVD, Fo—=—
S =7 M EILET—IRAY R BHR A FHE L TR0,
BUEDFNRA T TG A HE/20 . ¥ = MEDSBER
75 ATREZR AN ZEPE RIS LTS, (X3 85~88)

Southern fishery harbour, Labradorhafen
7099 -

(5% 85 )1999 £4£DT T IR —)LN—7 = il ok
I

Offshore-wind industry in the south of
Bremerhaven in 2012

ST
(5= 86 )2012 4EDT T IR —)LN—7 = sk
)

Offshore-wind energy in the north of
Bremerhaven

(% 87 ) ALEBHIRDIR L

Future planning:
Base port for offshore-wind industry

=<
e
W Pt

(3% 88 ) #{wn stk OTB L2 D /JHI

THLE T L —w— =T DO R . KT
ENT VL —w— =T NIHH LT, TDFH ST
FHMAGRIL, eTV 7 LT2EZ A LT D@0 Tho
7oo T7ebb, TBUFI, S EELBHICHEE B5%
R BT T TNRZ TEICHEEY ., A2
B> TR 2 IEhE, =& 203,

— FEEREA— T —1L, FTLLBRE L= 3 ER D TR
BROGETEA LU0 B ISHETE O JE2IZ 35
FEERO L AR LT,

— AREVA I, THOIEFHE RS, JR LA
LU0, TTTR— =T =2 N hHo T2 W R
A MR IR R A ML C ARt L7,

— Weser Wind 1%, F7ARyRZ TENLEHITHEIC
HiH AT BEZRBREE 2SR 6D 77200 | BRI SRR S A R L
HIRF RIS O L H AR LT,

T—~— =T OHE I, A= —I|Z
KLU CTH L - - — B RA AR AT BE 72 PE SE AR FE DML
TWZEH RERBEINTHD, 37205, ALHFECim Lz
— L DO TOILKKES~DBEROEYHLEETH
D VEEDEM U R —MEDBERHIEOEMA— T —
S\ KB L B, ST ATF v HEE—E A A
TR QO N O ETENFEL T
Wz, FRHH/IMEZED S CIEPE L JREE A 5 -



—ERERMELL TWDDOTHS,

B OPEEERN, RS T ORBFIEENZ K
ZTCWD, BARTHII U EEEERM T DT
LV REE)ORLE SRS, (X3 89 | X 90 |
X391 )

G T ORI 1L, BEREOK R, M ZE | SR ZE . KPENN
TED 4 SBHITRIEL TOT=0S, PR — 1%, KER
10, 1980 AFRICT VT R DEMZEICS AL, 2 47
PR —ZUC RO GEMETIIESERER 3 T AL
)| JEERIT 5.8%(1980) 2> 25. 6% (2005) ~& &
WS, AEE 13,4 5 A (1985) 75 12. 1 75 A (2005)
ANE—RUATHA LT, 2001-02 4 TRBURF D72
FEET — A0S, RITSERERDH -T2 8
THBEINTMEE° NG, ST NT IR EZ1EL
AHE CRAFE F DOTE LRSI A A 2~300 T AV LD HiL
BIGHLEIZH DL, RITICHE BRI B EEHEL
HTC O S A— T — MG L | JEVE AN TR AN T
JeEOTE ER AR A MIET THATT5E Y 3R A
T VTR BT 2FHE AR E , EUL INBUR ., THBUF %
MBS E LT, 2008 4ELIE ., BT EHE
CTEE RIS EFC 3TN ISR TIE L T ADE
HISHL, RFEZRIT 25. 6% (2005) 235, DT 4 4F121C
1% 15. 3% (2009) IZE TR N L7, 2020 4= HEEIZHIZ 1
T ANDREHBIHZ T EL TS,

Companies in the Wind Energy Industry =
in Bremerhaven i
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In best hands =+
Bremerhaven has a long tradition as a location for service and maintenance.
Numerous companies are at site to offer high quality services:

Cranes, e, g. crawler canes W!'h Steel engineering and construction,
A for “alpha ventus” (JB 114) ship sections building

Shipping company with tugs and " .
T Meecd] Ship building yard for jack-up barges,
Noating cranes (ENAK]) e .';” repair- and equipping _l:llscruicesglps

BiG™ Port logisticy Logistics planners and service

” Logistics services providers, L5 providers, e. g. vessel coordinator at
- . g. for REpower “alpa ventus®
= z

masy  Cablelaving D@C  Offshare cansulting

it Cable production and

. _F_:‘ cahble laying o —Lis. Experts bureau/marine surveyor
Eu=
Steel engineering and plant .
= erwtiiction BOSC Service and maintenance
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Along the value-added chain

»  The BIS has advanced the development
of suitable industrial areas at the sea
deep-water for production, logistics and
service of offshore wind turbines and
the necessary port infrastructure

*  Leading manulacturers of offshore
turbines and other components of wind
turbines have set up their production
facilities in Bremerhaven and operate
them successfully

®  Noother location has such a strong
cluster of offshore wind energy
producers and service providers on all
levels along the value-added chain as in
Bremerhaven
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Agentur Breme A% L7, (X% 92~96)
Offshore-Safety-Training-Centre ﬁ A
Bremerhaven Falck-Nutec
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Research & developement

Universities:
* Oldanburg
* Hannover
* Breman

Hochschule Bremerhaven
Mazter Course for Wind Energy

at the University of Applisd
Sclences Bremerhaven
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Research & developement
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Research & developement

acoustically
optimized wind
tunnel in
Bremerhaven
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Figure 3. Turnover by sectors in 2000 to 2008
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development and diversification of fisheries-dependent
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European Commission,July 2010
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Figure 5. Br of full-ti in Br by sectors, 2003 to 2008
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Bremerhaven  Case  Study  Report, European



Commission,July 2010
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From left: Bremerhaven's lord mayor Melf Grantz,

Jens Bohrnsen (president of the senate and mayor of the
Free Hanseatic City of Bremen) and Martin Ginthner
{minister for economics, labour and ports of the Free
Hanseatic City of Bremen)
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