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Boomtown Bremerhaven: The Offshore
Wind Industry Success Story

By Eize de Vries, Wind Technology Correspondent
2009/03/13 | 3 Comments ‘

Formerly a region of high-unemployment, the German port of Bremerhaven has
experienced a remarkable economic upturn, transforming into a major offshore wind

power know-how centre and more.

Showcase: Bremerhaven’s success story®s -

Bremerhaven has attracted half of the 6500 million

invested i ln offshore wind power development along the

German North Sea coastal region during the past years
its ecoriomy, based on shipping;' shipbuilding, ‘and a
commerclal fishery faced a strong economic downturn

in the 1990s. In the early 2000s, the local authorities

évaluated possrble means of economic dlverslﬁcatron

The historical strengths of this area Included compre-' |

hensive maritime technology know-how and a skilled

The industrial development is supported by research
facilities’ such as Deutsche Wlndguard whlch oper-
ates one of the largest wind. tunnels. in the world,
with special acoustical optrmlsatlon for rotor blades.
Another example is the Fraunhofer Institute, which
operates a new rotor blade test facility for blades up
to 70m long. In future. this blade testing capability
will be expanded to include 100m long blades. -
e ! 5



Seaport City Bremerhaven

Bremerhaven is the largest city on the German
North Sea coast (population 114,000).

Bremerhaven is situated at the Weser River
and is part of the Federal State of Bremen.

Both the past and the present of Bremerhaven
as a business center are marked by its port
and maritime industry (shipbuilding,
engineering, steel and plant construction).
Bremerhaven is Germany’s leading fish
processing location.

Bremerhaven is developing into a nucleus
for renewable energy sources with a focus
on offshore wind

Bremerhaven _(
Offshore
Wind Port




TJL—A2 DBEREETHERALGIL—A
I, 1358FIZMBLI=/N\VTRIB D #E
BTELTERZ, TEEO—T U MRIT1H
REEIZEHFE SN, SHEHOETHA MR
Y. BELoNEENZL, BIZIEZLDE

HETHELD, BRABRARIIZERET
ALY A AR

TJL— AU —IZA>TH
50km, 7O IN\—2 2D > TETHIZ0%
DIEEtIZHAHIBBIZEmLI-AO11.3A8 A
DHBETMNTL—I—/\—TTHD,

TL—A2 [T TLHEEHHELTE
ZTW%,

C e
SE
r e
/ e \
% \

Cuxhaven

NORTH SEA g f

Bremerhaven
‘ | ! schiffdorf
[\ , | (e

|

3 ]I :
. ."';l
§
V.



© Containerterminal 1

JL—<—/nN\—DJz E% L%
NoR-&ECA,

At the
As the -
wind F2rm can be reached withuul ranspornt vasse's

eedling to stop ot & lodk

€ ABC-Halbinsel

ZLDEENEHEHFEEL

At the so-Caled ABC-Halbinsel, adacent 10 the car term)

EIZERINTLS, e o ot e o '
ZTO5bF ERNDDOHFEHEEL
TRLSATLSDIE. D~BT

Hdo

© Offshore Terminal
Bremerhaven OTB

In Blexar Boger

PIFL &R, DITFHLCEE S
THH1=0 . EEFIZAHALVGNTLY
5NDFE. DB TH S,

Copyright ; Dr. Mathias Grabs, R
biS Bremerhaven » www.offshore-windport.de S inbdn b'S



WE. TL—I—N\—TzVEIL HREALLDOILTFTEIRE . FOMNEFEALL DB WERK
=, FNE2LDBEEBEHEASH ERNTEESNZLDRYVENIIHLHEHFEIC
[T THAEISN TULS (M E 8#I2006 6. 5F),

O 12t#E. —H(ELlehebLMEIENT=y RV —T U ETL— AV DT B E DB
L\o 7sl/_)(:/75§H%*IJo

O XEMOBFRIZEY., Dz H—)IZEEITLTIL—AVFETRZETELLVKRE R

MHIRT 5H&, 1827F . KEMDOFELLT,. TIL——/N\—TJzUHhREINT=,
JL—<—/\—2Jx(&  XFEY Bremen’s harbour = Bremener haven D E Bk,
> W& 1t T German Federal City State ‘ Freie Hansestadt Bremen ‘ (B B
NHERTTL—AY) ETE B,

AARKKEADBEDEYHLEELELTEE,

1848F R VBEDEENENMN. EEOEE-BELGEDEZENEHE,

EZRKEF EEEDOTIRTEHTOH0%I R, HLVEHITAZIFEAETE L,

BZRKREZ. FMYEIBKRE~ODYEHRKBE, ZLOXREARELEE.

19894, RAERA/VHi— & XE-RkBARKHIES,

O O O O O




O 1980 L%, FRENEMEICSA. TOIFREALEDEMTHNEEGFALE),

O Higi#EFIIKE, EME. BEX. KEMIEDIFFIZIKRELTW =M, SBXE
BELERED2FR—RIZKHNT-,
S 3 (F19804F5.8% H520054E25.6% (FREHEIE$#£23.7%) ~NERMICEE.,
AOAY19854F13.45 AHM 520005 12.15 Al=—SIZHR

O 2001-024F, ERBRZF O -TBFOLGENBFERT—LIER (HFOF—L
RAORAEDEFRAEQBISKEED .

O FIIAFT LB L R THBREBMA IS EROEZREXIORE,
> O#FZLRR. QMaersk, MSCHEDEL XK. QEH DRI EERMTVEE/ Y
INDEFST-AEFEBEDHFE. QEMA—D—CHREZHBLTE-RBEZDER,
> INLZEFENTEEFEERE,

— dtEOFEELR AR ESATHANS200-300R LINIZEFEE. BREDEEZIRXL
NEWDN, FELERDDEEEIREIARMD20ME25%EEDHONTUINS, EBIZEH>TED
FHFIEEEZHBIT AN X500 TBOR YD RAFMM A £ (XX EZE A EE,

— SORSARYRIEET40~60m= EX700~900+>, FHILIEL300~400k> , Ti5- &
EOEMANTHOTHLRENIEER. FLTOER LDEMRIEAATEE,
> LGS EBLITEICHE RIREL AL, T E 4 %Z Heavy Load Terminal ZTUEELY
IKIEDBELENWAE,



SPMT

(Self-Propelled Modular Transporter)

Copyright ; Dr. Mathias Grabs, bis Bremerhaven
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Enormous market potential in
the North Sea

% Up to 200 sm: approx. 290 unils p.a.
< Up to 300 sm: approx. 470 unils p.a.

Source: Prognes AC, Regicnalwinschariche Potenzialanatyse fur ein Offsnore Terminal Bremernaven, Januar 2om
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Close to the market potential

Offshore wind farms

In the German North Sea
according to a study by Prognos
AG it is expected with an average
annual construction from 2011 to

in the German North Sea under construction 2040 (new developments and
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» DanTysk

» Global Tech 1

» Bard Offshore 1

» Amrumbank West
» Nordsee Ost

» Meerwind Stid/Ost

repowering) of about 200 wind
turbines.

By 2040 the maximum
achievement of approximately
4,500 turbines installed in the

North Sea will be reached.

This stock includes the
deconstruction and repowering
of outdated facilities and
corresponds to a electrical
capacity of over 30 GW.

» Trianel Windpark Borkum, (former
Borkum West |l) first phase

» Borkum Riffgat

The German federal government is

working on the installation of 25 GW of
installed wind energy capacity in the German
Sea (North Sea and Baltic Sea) by 2030.
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Priority axis EU funding | National National Overall Share of EU
public- private- funding funding
sector sector
funding funding

(a) (b) () (d)=(a)+(b)+(c) | (e)=a)/(d)

Priority axis 1: 94,800,000 55,510,000 | 76,990,000 227,300,000 41.71

Promoting

innovation and

knowledge

Priority axis 2: 45,000,000 43,500,000 1,500,000 90,000,000 50.00

Activating urban

commercial and

residential

areas

Technical 2,206,631 2,206,631 0 4,413,262 50.00

assistance

Total 142,006,631 101,216,631 | 78,490,000 321,713,262 44.14

TL—Y—N\—Jz OREICNESh-EE
EU; European Structural Fund 2007-13

Hi #8) Assessment of the status, development and diversification of fisheries-dependent
communities, Bremerhaven Case Study Report, European Commission, July 2010
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Bremerhaven has a long tradition as a location for service and maintenance.
Numerous companies are at site to offer high quality services:

= e . Cranes, e. g. crawler canes
v for “alpha ventus” (JB 114)

M Shipping company with tugs and
floating cranes (ENAK)

BLGZ o5 Port logistics

& Logistics services providers,
e. g. for REpower

Cable laying '

Sul:oocég'”r'\)
Cable production and

NSWRR - e laying

& Gesorel Cable company

Steel engineering and plant

@ construction

BV'I"~
s |

g -
E

DeC

I lm;-':aa.
) ML), Nidfier

| Lunil Paener

BOSC

Bonrberes B by Coria

Steel engineering and construction,
ship sections building

Ship building yard for jack-up barges,
repair- and equipping of serviceships

Logistics planners and service

_providers, e. g. vessel coordinator at

“alpa ventus”
Offshore consulting
Experts bureau/marine surveyor

Service and maintenance

Economic Development

Company Ltd. b n S

21



Along the value-added chain

COMPOMENTS

» The BIS has advanced the development -
of suitable industrial areas at the sea MAINTENANCE o LOBISEES
deep-water for production, logistics and 4 =l
service of offshore wind turbines and
the necessary port infrastructure

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

= R&D SKI
» No other location has such a strong g A4 2 gﬂ‘&%mﬁm"
cluster of offshore wind energy X &S = ‘
producers and service providers on all S— INDUSTRY-RELATED
levels along the value-added chain as in SERVIGE
Bremerhaven '

Economic Development b IS
Company Ltd. u
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Figure 3. Turnover by different sectors in Bremerhaven, 2000 to 2008

4000 -

3500 -

Economic value (in millions of Euros)

n_

3000 - services
2500 - M finance, renti ng,
corporate services
2000 - M trade, tourism and
transport
1500 -
® building sector
1000 -
M industry, without
500 A building sector
T I . | , : : . W agriculture,

W public and private

forestry, fishery
2000 2001 2002 2003 2004 2005 2006 2007 2008

Year

Hi #2) Assessment of the status, development and diversification of fisheries-dependent

communities, Bremerhaven Case Study Report, European Commission,July 2010
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Figure 5. Breakdown of full-time employment in Bremerhaven by sectors, 2003 to 2008

50000 -

45000 - other services

40000 - W public administration and
35000 - social insurance/security

Full time employment

Wreal estate and housing industry
30000
m banking and insurance business
25000 -
20000 M traffic/transport and
communication
15000 M tourism
10000
M trade, maintanace of cars and
5000 consumer goods
0 m manufacturing sector

2003 2004 2005 2006 2007 2008

Year

M agriculture, forestry, fishery

H #8) Assessment of the status, development and diversification of fisheries-dependent
communities, Bremerhaven Case Study Report, European Commission,July 2010
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- KZEDOWind EnergyZEH DEBRDHT

Bremerhaven _(

Offshore
Wind Port

Research & developement

ForWind \/

Zentrum 18 Windener glelarschung

Universities:
fk-wind I | 5 * Oldenburg
* Hannover

* Bremen

Hochschule Bremerhaven .«
1

Univeruly of Agplind Scurans

Master Course for Wind Energy

at the University of Applied
Sciences Bremerhaven

* University of Applied Sciences Bremerhaven — Study Courses:
- Maritime Technology
- Wind Energy
- Process Engineering and Energy Technology 29

- Fraunhofer Institute for Manufacturing Technology and Advanced
Materials IFAM

- InCoTrain Bremerhvaen

- Bildung v Beratung

- Berufliche Bildung Bremerhaven GmbH
- bfw Bwerufsfortbildungswerk Bremerhaven bl
IS

Copyright ; Dr. Mathias Grabs, bis Bremerhaven 26
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Bremerhaven <
Research & developement .M

B \ acoustically
Wmdéuurd optimized wind
; tunnel in
> Bremerhaven

Copyright ; Dr. Mathias Grabs, bis Bremerhaven
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Offshore
Wind Port

Research & developement

Fraunhofer Institut

Windenergie und
Energiesystemtechnik

Testing centre for rotorblades in Bremerhaven

8

2
Copyright ; Dr. Mathias Grabs, bis Bremerhaven
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Fraunhofer Institute for Wind Energy
and Energy System Technology (IWES)
in Bremerhaven

» The research activities of the Fraunhofer Institute
for Wind Energy and Energy System Technology IWES
(est. in 2009) cover wind energy and the integration of
renewable energies into energy supply structures

» The IWES Rotor Blade Competence Center in the industrial
area Am Seedeich is a common project of the Federal
Government and the counties of Lower Saxony and Bremen

» Tasks of the test- and competence center
rotor blade in halls with up to 90m length are

* full scale rotor blade tests

* tests on components

* tests on material

* testsin a climate chamber

* developments of new rotor blade concepts

Economic Development b IS
Company Lid. [ |

29
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In Bremerhaven, hydraulic cylinder
J")\ and load disk, which are positioned
2 between drive and nacelle, will apply

very different forces on the test piece,
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Nacelle Test Stand (DyNalLab)
at IWES

» The Dynamic Nacelle Laboratory (DyNalLab)
will start up in 2014 and will be the first
nacelle test facility in Germany for testing drive
powers up to 10 megawatts. The facility will
cover an area of about 2000 m? and will enable
state-of-the-art nacelles with drive powers
from 2 to 7,5 megawatts to be tested under
near-real conditions.

Rotor Blade Test

Facilities ]

» The test stand is being jointly funded by the T,
Federal Ministry for the Environment (BMU), g A
the State of Bremen, and the European Fund A

for Regional Development (EFRD) Dynamic Nacelle
Laboratory

Economic Development b IS il | =N xR s
Company Lid. | - WA
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Offshore-Safety-Training-Centre
Bremerhaven Falck-Nutec

4 Falck Nutec

Copyright ; Dr. Mathias
Grabs, bis Bremerhaven
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\ ‘the rescue of a casualty
ﬁ, poses risks.

on without wind and
waves, turning over the
rescue boat Is ciffl
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Qualification & training
Skilled workforce and qualified management personnel can be trained in numerous
courses run by these companies and institutions

\\v,,/’ Z T | o
E.w Falck blw - @ BERUFLICHE BILDUNG

BREMERHAVEN

SafetyServlces Unternehmen four Bildung
3
=
HochschuleiBremerh Q 7 Bildung InCoTrain .
Nscn e un
AoREt e\ Sllall s L > Beratung Coaching Training GmbH

Economic Development b IS
Company Ltd. [ |
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RAYIZEESISRE—DERIBOHTROLEETHY, TL—I—N—I 4PN T
FAL,

O Windenergie Agentur Bremerhaven/Bremen ( WAB ) ;
20024 2R AL AU N\—XE¥2HT 2o T=h . ERIE Z T400%t LA L (2013.118F R)
KEDA)YRITE;

- BEROHP N CEELTEDALELT R EDRFEEEECBARICESICHASTRE,

= R VICEBRZEES., BICBCAR BTSRRI LiEf, FHR ORI 3 R—/—
ZFEL. ERDIFILLTES. > £ELEOERIELN=—"—X

- FAYRENBEOTSZICET S 2H TI7L 0 RO —R I a—FE,

« RYR L a—IZET 5 EIF—OTLARAAT7L U RERE,

- TEHARERAEE Offshore Magazine, WAB newsletter, The Industry ReportD F4T,

- FAYRKDFELR DA T7L X WINDFORCE NS0 (124 E. 850N) . R
NL—FRLa—BdE,

- BEEIF— FL—Fa—  FERIwWGIZS I,

- BHEREYT—~DS,

- NNEMNCDEFEBEDRANEEDH S, ZELEDHRIGICIBFL. EEDE ST

- I TOARRERE,

36



7_1
ﬁ
S
R
B
S
<
=




ol

|

B
(o]
i
@y

‘
”
-

|

1

Ol

WAB®D / \—T 1 DIEF




WABD EHBNREDHRF -

WABM EHARIIZFEITL TLV\D1E R
=+

(=11

WINDALERS [ SCK DIUTICNER oD LSS D5 TIE

— W
39



windenergie

wap™™

From left: Ronny Meyer, Managing Director; Susanne Penecke, Team Assistant: Katharing Schapher, Project Staff; Susanne Findeisen
FProject Stoff. g i




FHRREA—D—DEF

— AREVA%t

AREVARLIZ TSV RADEF HA—H—THAM., 2007E(ZFE£H1HD
Multibrid%t (2010F [CAREVANE 2 Ft{b) NI L—<—/nN\—D x>
T5MWERDM5000i% LB AFKERPI—E VDRI EITo-DOMNFELE
RAPBHEADZRYIDS ATHD, M50001FTL—<—/\—TTDiR
BECRHRE. &Edh. EEFLRAARERAEHTINTLND, K1Y
TEUDFE LR DFREEBFRTHADAIpha Ventus T6EDEIFEERZ1To
TV,

AREVAHL D E AR EEFAE A TIX7TSONDRKEEFHMNEY ., TL—
I—/\—JIVTIE2011ERFHA TS NDERZTEAHL TS, T
L—Y—/n\—DzVIZIFEERUVEMESBMANEMI ., H—E X, HER.
HRAR—HY—EREA—RUART) T EHADOER XMt H 5,

— REpowertt

FA UM EES¥E EREA—H—REpowertt(d, 2007FEIZH FASMWD5M
FERADI—EDIBEIL—T—/\—TUIZEERL. Alpha
Ventust A FZ6EZEHL TLVS,




2008 IZIXH MWD METILIZZYT I L—KRLI=RUIND3IEEZT
L—<—/N\—Dx THHAILTTIS, K2, 3.3MWDELER ARZ—
ELTHAIXMUY—XETL——/\—TJzUTHEEL HAEL TS,
JL——/N\—2JzTRELTULVS5M/6MU ) —XDFILENT X
BXIZ1001 =y EDERFEEENH D, CH BNordsee OstX°Thornton
Bank7 AV T OB EINTULVS,

— PowerBladestt

PowerBladestt (. 20074 IZREpowerft ER YD TL—KA—HTH S
SGLRotectt ED VA UM Fv—ELTHRILESNT=TL—KA—hHTH
L), 2011F K IZREpowerft DFEEFE 1 &L o=, 2008 F ([T L—<T—
IN—DIVIZTIFEEZL TR, RAHFZ—EVRATL—F%1,0008 LA
FAELTE -, THBTRICITHS0NDREETRMILIRH . IREET
[ZREpowerft DA TiHEEHET275 AOFHBRERZRIHL TS,

—  WeserWind#t

WeserWind£t[£2002&F 12T L— A2 T. Georgsmarienhiitte Holdingft &
Stahl-Service-Center Groupft M50:50H B KYERII SN T-=1H THY.
ZMND1%20045ZGeorgsmarienhiitte Holdingft M ek X EF LT EF
St Eiiof-,



200542 T L —<—/\—T x> |ZWeserWind GmbH Offshore Construction
GeorgsmarienhiitteM & T&EEL . Georgsmarienhiitte7 JL—TT N TT TR
DOZTI)EDRABMAEIEE TSI oT=,
IJL——nN\—DJzF FLRANDDOEMWEMENAFLOT N E A
DA TESRENTETAHIEFEZEHIC, 2003FI2HERL 1=, METIET
L—Y—/N\—DJz U TA4EBBICREZGFLRAARELEZTHY. SREDE
HOFLEBEEYMDE-HEZXITO>TWS, IL—Y—/N\—Jz0NDT
BIEE17 A mOEETY 7 E HN7AMDRETIT7EH LTS, £z K
100EDF LEBBEEMZTEEL TS,

— PowerWind$t

Power Wind#L (%2007 |Z5% 3L sS4 7= [ _E JELE (850kW. 900kW. 2500kW) M
OEMTXTH D, IL—V—/N\—TxUIZH AT HITEFEHS,000m T, 2K
DEETFAVERBATNS, BBEEEDM, TODIIRIROA R OEEER
EDZIEBLTOTWS, REEN\TILTIZHY ., TL——/N\—Dz2IZH
HIGTIXISONDERZEHH LTS,
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Companies in the Wind Energy Industry
in Bremerhaven

A

AREVA RE, m
AREVA Wind s .
B \\VeserWind GmbH Wind
tsche Offshore Construction Georgsmarienhitte
WindGuard .4 \mb\léﬁ |
~ Fraunhofer
IWES %,
Falck Nutec \ GLOBAL TECH |
HOCHTIEF
D@C SOLUTIONS AG %
FORNY energy&meteo
10 --hr‘ll]](‘l(‘.()l(‘()llll‘l)l’ Wlnd re??gdﬁla o systems
. . powered by D!S

Copyright ; Dr. Mathias Grabs, bis Bremerhaven ie



BEDEE

Name Labradorhafen Offshore Terminal OTB ABC-Halbinsel Container Terminal 1
(1) (2) Details on next pages Offshore Terminal (3) (4)
Quay length 1,132 metres 500 metres 900 metres 500 metres
Number of moorings 2to3 2to3 3 2to3
Water depth 7.6 metres 10.5 metres 10.5 metres 12.6 metres
Heavy-load platform
Heavy-load platform ; s
Heavy-load suitability 100 x 16 metres, Heavy-load platform Suitable for storage and handling 400 x 34 metres,
2 500 x 70 metres of offshore wind components more than 50 t/m
up to 50 t/m e
crane runway
Lock restrictions 182 x 35 metres None 305 x 55 metres None
Labradorhafen (1) ABC-Halbinsel Offshore Terminal (3) Container Terminal 1 (4)
The publicly accessible Vessels reach the ABC-Halbinsel, an offshore terminal operated by BLG WindEnergy RWE Innogy uses Container Terminal 1 as its base
Labradorhafen heavy-load Logistics, through the newly built, 305-metre by 55-metre Kaiserschleuse lock. The port for the installation of the Nordsee Ost 1
facility provides businesses terminal lies between the Kaiserhafen Il and Ill ports adjacent to the car terminal. offshore wind farm. Altogether 48 wind turbines in
located around the inner Besides berths for ships, it has heavy-load areas for storing foundations and large the six-megawatt class will be pre-assembled and
harbour with the customised components for offshore turbines. Here BLG WindEnergy Logistics provides logistics loaded here for transport to the wind farm site
handling they need. services for the Global Tech |, Borkum West I, and Nordsee Ost wind farms. about 35 kilometres north of Helgoland.

Economic Development b IS
Company Ltd. n 47



WE. FEREOHTELLTHAWTWSEEZ LENMRZECA,

Bremerhaven <
Infrastructure for transhipment . P

/4 3 <4 Offshore Terminal

Labradorhafen P
Copyright ; Dr. Mathias Grabs, bis Bremerhaven
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1999 F DEEFE T, HAIZHFDOEENENMN T =D,
Southern fishery harbour, Labradorhafen
1999 =

Copyright ; Dr. Mathias Grabs, bis Bremerhaven



HIHDBFERD2012FICEIETHRESN, Bitvibsh, REA—H—HTH%
iR, "HENTHh, AN TS, RKEDTMRZERE ARG LV TR,

Offshore-wind industry in the south of et S
Bremerhaven in 2012 .

P'owerBIadeédéﬂrﬁAt’)hH
REpower Systems AG

e

Copyight; Dr. thias Grabs, bis Bremerhaven




LabradorhafenDEAFEERIE. 2002 FE D EERE TIXEEMNHo1=H .

..6 . : : bls 51
Copyright ; Dr. Mathias Grabs, bis Bremerhaven .



HI M6ERLD2008FEIZIT, & THE., Bk Sh . &k Tt FEEHELI=&. [GL
T EFE LT HAREVAIZIE SN S,
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B\ SAHRYRZEH RIS S Weser Wind DFZIZ/A0, BT, THRTEHE®D
Heavy Load Terminal Z&{&L 7=,

Heavy Load Terminal Labradorhafen

Public heavy load
terminal

Eastsite
Labradorhafen:
175m x 15.5 bis 26m

bearing capacity: 7 to/m?

Westsite

. :’ ohass );- - “‘A"-'? ‘ v Ry
Labradorhafen: s e R e

| 4

100m x 16m

Offshore
Wind Port




BV SARYNIEERZERTEEULV-H. TIENLELISEICHARAIRGIREM
RSN TS, ﬁi’tﬁliﬂﬁ&ﬁh\%& L,7‘:o

Copyrlght Dr. Mathias Grabs, bis Bremerhaven
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BEAS; ABICELEEMRISHLWLVEZOTBOESAEA TS, |
FRES: AAO-—5—F Ut MERRTIANGRARZEE, FVORITHIE TSR
el Doy MENBEB R ARGV EEMNFEINTINS,

Future planning:
Base port for offshore-wind industry

= Geplante Entwicklungsflache
e Ceplante ErschlieBungsstralen

9 Copyright ; Dr. Mathias Grabs, bis Bremerhaven bls 56




KRBT 28 ERFIZHE F AT 8E7E Heavy Load Terminal ; OTB 5%,

Offshore Terminal Bremerhaven
(Projected for 2016 )

Bremerhaven
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Offshore Terminal

Bremerhaven

» Owner: Federal State of Bremen

» Completition: approx. 2016

» Location: ,Blexer Bogen”, on the bank of the Weser,
in the south of the city

> Quay length: 500 m |

» Moorings:2-3

» Water depth: 10,5m

» Heavy-load suitability:
Heavy-duty slab 500 * 70 metres

» Covered area: 25 Hektar

» Capacity: up to 160 wind-turbines a year

» Transport and connection: BAB A27

» Completition: approx. 2016

» Lock restriction: None

» www.offshore-windport.de

Economic Development b IS
Company Ltd. |
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EAIDF EREOHFEEZ LENRS, BAICAEAE>TNDHA, CHITTHEAFA
BEA—D—DEZ(ICH>T, HiL{HAELE-REDORIHBR Y (gL =1 D,

Offshore-wind energy in the north of

Bremerhaven




BEIN TN -TL—ROMICEAAENTLSETF

Offshore
Wind Port

Offshore-Transhipment at the remanovs)
Container Terminal .

<~ harbour for the construction of offshore wind
e farms (Nordsee Ost1).

The contracts with Eurogate are scheduled for
a penod of 2 years and cover an area on the
ContainerTerminal 1 in Bremerhaven.

From 2011 a total of 48 wind turbines of the 6
MW class including foundations have been

\\\ _ pre-assembled, shipped, and been taken to a
NN \\\\\\ wind farm which is situated around 35
NN SR AN

iy kilometer north from the island Helgoland.

N

June 2012

Copyright ; Dr. Mathias Grabs, bis Bremerhaven blSeo




BEOREICEALTWV IO —EZF LEEORE - HAHATELTHEA,

Transhipment on the ABC-Peninsula for ————
Offshore Windpark Global Tech | .am:,.

For storage and transhipment of the foundations of Weserwind for the windfarm
Global Tech One the logistic company BLG takes an investment in the so called ABC-Halbinsel.

June 2012

bis’

Copyright ; Dr. Mathias Grabs, bis Bremerhavén
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ETREENEDELR AYAF Global Tech 1 [Z[AIFT T EZE SNE R INNOVATION
Global Tech |

offshore-installation-vessel INNOVATION

N
a
o
=3
8,
)
P
N
N
X
541
N

Copyright ; Dr. Mathias Grabs, bis Bremerhaven



NN W

AN DARAXEXEX]

L ——— - N,
FR R e
IR T VAT ATATATAYAY

o

WEERA AL T

INNOVATION [2FZA 7R

bis Bremerhaven

Copyright ; Dr. Mathias Grabs,



TJL—<—/\—2Jx2HFEMr. Melf Grantz [Z2&LBAFHE (20128F98)
O ERF—LZFZIBEITTHTMNI10ERB T, CCETEEAH M-I LI, BBV
xR I TLBAHRFREZS,

¥ EFRAIFZIL—T—/N\—TIUIZE-TRER
[CEELEETHD, COMIFEXRGHENEZN
HFLWVEEDHIE THS, SPTL—T—/\—
Tzl FERADSEFIZE T4 YO R HEL
TEFDLEHBIZESLHTULNS,

CCHE, BRIFIEEENEEICREY., HERE
EOBRESEMOLIFTBENEI TR ZRT-,
5478 . FhlE Weser Wind’s Family Day Event [Z$8
gzﬂfo T TCHRYZE > THEEZLTWWSALD
Z7zR1-,

AAZADTO/TRARAEF - ICHEBELTESDTE
:7_)\ ?‘ZQO)4%"5'5(i*ﬁﬁ@&j"}j’hiﬁjﬂfénéh‘l F left; B rhaven’s lord mayor Melf Grant
2040 E TIZ7000~14,000 A\DFLWVERMEE oo ey i

Jens Béhrnsen (president of the senate and mayor of the
;I/L%) o Free Hanseatic City of Bremen) and Martin Giinthner
(minister for economics, labour and ports of the Free

Hanseatic City of Bremen)
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thDEZEAT DS A

IL——N\—D1DOFNER T DEEBTARLZES A, TL——/N—TxY
FRB|ELTENT . ChoBBHEBFLETIEESEL,

O vy RX/\—2TJx> (Cuxhaven)
Terminal [, I5ERK > $EEE&K1,500m JKiE15m 70mE 600t KEIL—KiE
TJL——/N\—Tz % BA AR EMMEI0t/M Heavy Load Platform
—— =N AREBIZEZ 28— F )L E4N—RE B
CSC, AMBAU, STRABAG FD 1 EMNEH . dLiED ¥ LA ABIFEY A BARD Offshore 1
ZD/MIZAIFTEERET—ZFHAEH
20104E 0 i CTEHIREF900 A (AMBAU 200 A . CSC 200.A . STRABAG 500.A)
O I RE7/(Esbjerg). 7L /—(Grenaa)
= AV RIETUOR—IOARDO LG TEEL-REEFmEMNSILBLECH T THES
O /—F/\.,s( Nordenham )
——H" — 44t hY Heavy Load Platform Steelwind Nordenham &%,
O 7L —% (Brake)
——5—HJ1 ) hY Heavy Load Offshore Terminal Brake Z 2%,
O FL—*+> (Bremen)
TJL— A TRAOF/NEENEEREBER T AZSHIZE T THE,
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Cuxhaven
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O ——4#—H 5+t (Niedersachen, Lower Saxony) 7Y X/\—2J x>
(Cuxhaven) [EAO4.9H A, dLEBICEHT SIEMGEES T THY . FMYKRK
DFR/BHHE T, FOYTLEARARASRNERINEDEGEN—TF,

O EEMIZ. AR KEMIE, SEENBRATH M., IEETRFEHIC
Eol-1=. F-HEZXLLTELRDICKAMEZFOEHREZIREFL. 4—E
DETEDERE B AT TR R ZBEIC. ERBLZOEE. MAE
HDERDERE., TEFR. EIIERISGFFTEH TS,

O 2003%F. MBAFIZRIBAZHREZ X LR DDA LETEIEFZREL . FRHSOE
DRBEDHEZBZEELTEU, M., H, BRE&HhHE T1L25EBEDHREZITL.
2006 ICMH AT E 90t/ MELNVSFEERLGEWNEI—SF L [ HNEESIN., 70mE.
600tDAH U )—IL—UMNEREIN . REE#M D REMERIEENAIREEEH>TULVS,

O BRI 2DDA—ZIFILEADDIN—RERBET BI-H4 584 ET HET
EH, @9 AIILANJIIEKZFEL3.5m~15.8mEFER T EE, Bl nT=EEIZIL.
2007 1ZCSC#L (Cuxhaven Steel Construction) . 2008ZE[ZIFXAMBAU%L . STRABAG
Offshore windtt D EH . CCMLFE LR ATENMERT 27 OT7TALHEET
TE



O AMBAUH [XRIBZETEZORZFVNIT—ZFRELTHEY. BAHEEHFYEKTSS50
ANZER, CSCIFRIEBZICEWLNTHI20AZER. tB TR T D30EMBARD
Offshorel[ZRITRUNAMIILR T EZEELH AT, STRABAGH [IRIEZANTEHRD L
EDERIMEED, AIEHX T EF20124F (ZAlbatros1 A IFHEARH NI, E//(IL
ILFINOBIZHFAIE Ao TV I RN—TIUNZHETEH LI 31T ITHET52010FEF R D
JE FH& #113900.A (AMBAU 200 A, CSC 200\ . STRABAG 500.A) . 20144 [Z(%1,500 A 12

KT DRAH

= W\
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http://www.spiegel.de/fotostrecke/photo-gallery-winds-turn-for-germany-s-offshore-industry-fotostrecke-99766-2.html
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Esbjerg . Grenaa
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ToR—IIZHBFTEI— A ADEHR

Aalborg(Z E) ;2002 (ZTi5E %R, YR TE(X2009FI1Z5ET
Engesvang (A _E) ;20064EIZLM GlasfiberttZ B UL =T 15
Esbjerg(F) ;dtEBDFE LR ABARYAMMIMRIT-H7FEE

Hi B2) Robert Nelson(2008), Manager, Siemens Wind Turbine, Shimens Wind Power; Technical Development, 2008.11.05
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ToI—I281T5H—A> X (Siemens Wind Power) D & E)

O V—ALABRMDFELAATIFETHER L7

2012F RICAMYYAN—RAT58% D7

202F D1FEMAR—RT74% (860.4AMW) D7 wish)Ewea
JL—FPHR (& Aaborg,EngesvangD TIZETIELN. TRAE 7 /(Esbjerg)t®
G L/—(Grenaa) DEITEEIN ., LBORAR Y ALOT 2 RILE (Anholt)
(2Rl T

O U—ARBI—E(FERHDFELERA
B B koo Ry -7l 42013457 A EEEER
(3.6MW X 175Z=630MW)

B TUI—ORKRKOT7HRIVE; 201359 A EixFAR
(3.6MW X% 110&=400MW)

5. 6MWIBEZHETFE
O 2004FE M 52011 DfE 2B FA%800 A HV 57,200 A &0



IRIILF—ARARYRZBIET TUI—-TRE7/H  Fov—0EsBBDOHH7IAA

IRLF—DERIM, EXISAI— LB . HEOEKEMEBET

O EFEISRI—; FLERAEER. TONY—IRANEZEHS (Danish wind Industry
Association ) . T Y—YBAERA[REI R ILFX—£ EE 1> 2—( Offshore Center
Denmark Renewable )

O HEME; To7¥—7F LR AT7HTZ—(Danish Offshore Academy )
O TUX—YITHEINT-BENI—E>D75%IE. TRET7/EMLHT,
O IRE7/MTIRILF—RTFICHET SHE(E13,500N GE LR A7 EFIL2,500A) .

3 (F250¢%t, aVH LA RE1,000A,
K13 ; Maersk,Ramboll,StimwellServices,ABB,Schumberger,COWI,Atkins

IRET /TiMB307BINTY ) —2 5 B I EE v REZR 558 & 13108,000.A | 605N
T(&200,000A

O 2KREZEUCERFHEHEILSD, FAEMIL5500N, FLRAAZELIRILE—7
FOEFEHFIF601—X,
K= ; University of Southern Denmark, Aalborg University and IT Academy West




ESBJERG

The Energy Metropolis of Denmark

EnergvMetropolis
58T HG - DENAARK






IRE7 /L. 20208E40GW. 20304F 150GWARBIENS H AT el gEathiB &A TS,

Esbjerg offers:

* Strategic closeness to present and planned offshore
wind farms in the North Sea.

¢ The strategic competences to utilize this position.

* 40 GW correspond to more than 13.000 offshore
turbines.

e The market value of the GW shown in Eur
approx. Euro 95 billion.

* The 2020 target within the EU is t
3,500 MW offshore turbines per
MW offshore turbines per yea




MEAFIL, TRAE7 /EDaLIC, B#E | LRGTLiGMM, M EEER. ToY—7&%
RDANJR—bEEHELT =,

w New road to port for
heavy transport




TI—IBFDRIETRILFT—AE ( Ministry of Climate and Energy ) [&. TRE 7 /&M D
250kmNIZEFEEER Y 1 b5 FTRAELT=,
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ATHARETEX . F—HIA2013FEF 1M HAITIRT 65 melioT=,
FTTHIE. 2016 FEFTIZSETL. 100 MELFAFE (TR ERSE),
IRET7/EEZELATS(26,500H€NRE,







FLBRADIRBEGH-ODLEFH;

1 ##E T . NGO RE EMYZEE Heavy Load Platform  #350t/mLL L

2 ZLDTL—K NI FEIL 3T— T EEFHFRERELLEL T i
RKEIZREL,. —RIZEBICBEALHELT—RICAEZERITHIRAE—K7ZYITIEN TR
> BERaXMEIEDOEH. B THAZEHEIE

3 EVWEHAZEREL. MICEAATT-HDFRBOIL—2

4 ERREBBICIHEA. BRERETS-OOBEHROADRAT1YIDER

5 SEEEEERT7

6 ERGERICKEILIEZEDINERRUELRLIL—ILDKRTE

7 BRGEERISHEICSEL-ERETHE T LIBREMAENIRIIKSEHE
8 BEA—H—FITHR-Y—ERERBARELCRNMEOELEEE

9 AMtigiIR. SREABRMAREE
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