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OFFSHORE WIND PARKS

Wind farm Sl

London Arrav Phasel 630

(rreater (Gabbard 504

Bard 1 400
Sheringham Shoal 315

Lincs 270

| Walney Phase 2 183.6

 Walney Phase | 183.6
= Omonde 150
= Tricase 90
Weihai 45

R L Lt

Countrv

== United Kingdom
=12 United Kingdom
™ Germany

== United Kingdom
=12 United Kingdom
== United Kingdom
== United Kingdom
=12 United Kingdom
N Nltaly

WM China

Turbmes and model

tion

175 = Siemens 3.6-120 2012
140 x Siemens 3.6-107 2012

80 x BARD 5.0
88 x Siemens 3.6-107

T5x 3.6MW

51 x Siemens 3.6
51 x Siemens 3.6
30 = REpower 3M
3= 24 MW

30x 1.5 MW

Figure 1: 10 BIGGER UNDER CONSTRUCTION

2011
2012
2012
2012
2011
2012
2012
2011
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NEXT OFFSHORE WIND PARKS

=
o -

Wind Farm  “ohad” Country Consents
Dogger Bank 9,000 Ei=E United Kinsdom  Crown Estate Round 3
Norfolk Bank 7,200 EiEUnited Kingdom  Crown Estate Round 3
Irish Sea 4200 S UnitedKingdom  Crown Estate Round 3
Homsea 4,000  EiEUnited Kingdom  Crown Estate Round 3

_ FihofForth 3500 S United Kingdom  Crown Estate Round 3

~ Bristol Channel 1500 % United Kingdom  Crown EstateRound 3

~ Moray Firth 1300  E#%United Kingdom  Crown Estate Round 3

= Triton Knoll 1200 S Upited Kingdom  Crown Estate Round 2
Codling 1.100 N Nlreland 99-year Foreshore Lease
He Dreiht 593 = Germany Planning consent for both phases

Figure 2: The list of ten largest offshore wind farms thia at a proposal stage, and
have achieved at least some of the formal consents redogfere construction can
begin.
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The grand vessels Leviathan and Kraken
At Falmouth docks BAE Systems Surface Ships




SUCCESSFUL CASE STUDIES
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Vind Coalition




=

Sp_euallzed shipsfor Offs|10reV'\I‘Lnd.
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 Fred. Olsen Windcarrier for two self elevating enhanced
Gelgecl)M SC 9000C Wind Turbine I nstallation Jack-up Vessel
Y S

ECONSIINP 24 /& /20)ikE




i

. New special purpose ships
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~ An existing and The new wind
turbine installation vessel of
A2SEA




i beligeochtiefofishore.de

The UAE-based M 1S Group has signed a contract with
Polish shipbuilding yard CRIST SA.

UAE-based MIS Group (Maritime Industrial ServicéSSE: MIS)




Transportation existing situation of a fully
assembled wind turbine vs offshore assembly
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=23 In June 2009 HyWind the
j:\FiBRrADA in November 2006 Norwegian

December 2007 Blue H. in Italy Energias de Portugal

ECONSHIPI2476)201 1




PYARDS in Alternative

DENMARK (Odense Steel Shipyard ...),
UK (Harland and Wolff Heavy Industries ...
In Germany, Poland

- m— S
- = .

Korea & Japan (Daewoo & Hyundal Heavy
Industries Co. and Samsung Heavy Industries
Co. — the world’s No. 1 and No. 2)

CANADA (Christensen Shipyards)




- IPYARDS in Alternative Green
Projects
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e 11.10.2010: The Spanish turbine
manufacturer Gamesa and the biggest

USA shipyard GRUMMAN Shipbuilding,
start cooperation for offshore wind
systems.




- IPYARDS in Alternative Green

Projects

=

. Daewoo Shipbuilding Seeks 30% of
Sales From Wind Power by 2020

BLOOMBERG- Aug 25, 2010
~+ Wind can power regeneration

—
—
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; Using old shipyards to manufacture turbines
will bring jobs to some of Britain's most
disadvantaged areas

guardian.co.uk, Thursday 11 February 2010
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e 3 shipyards of Agagérdup, INn cooperation N
with Offshore Wave Energy Ltd. and joint

venture with Universities of Plymouth and
Exeter for wave energy

= » Shipyard Falmouth - £42 million WAVE HUB

——

Waveproject
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Harland & Wolff

. Aaéldpepwon TPIV 5 Xpovia
ammaoxoAouv Twpa 500 gpyalouevouc.

e modern ship building, £TTIOKEUEC, Kal
CUOTAMATA AVAVEWCIUWY TTNYWV OTTWC

QaAQoaIa AIOAIKA, KUPATIKAC EVEPYEIAC KAl
TTaAIpIaKka a
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SEUNDING - INVESTMENT =

- -

o With £400m redevelopment fund.
Liverpool, Newcastle, Hull, Middlesbrough,
Edinburgh, Dundee, Aberdeen and
Glasgow

.« 57.000 new jobs
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EXAMPLES

FROM
POLAND

v" bridges

SHIPBUILDING .
v ship industry & REPAIR

BUSINESS
v Offshore Qil & Gas S AREAS

v' Offshore Wind Energy u?fﬁ:?s“é




EXAMPLES

FROM
PO LAN D v' foundations and TP’s

v' transformer platforms

v’ structures of nacelles




PECIAL PRODUCTS FOR WIND INDUSTRY

i

Energomontaz-Polnoc Gdynia Ltd. B e
Steel structure for offshore wind farms e e,

Fabncation of transformer platform for offshore
Redsand Wind Fam (DK)

Weight: 350 tons
Contractual Partner: Bladt A/S

TR



GSG Towers offer full-scope of wind tower and

by
ﬁ;é" Gdansk Shipyard
BRoup foundations business

Onshore towers Offshore towers Monopiles/jackets

In existing K1 line as well All locations — as by the end of  Hall 33 will have possibility to
as in all locations the year the New produce thick plate foundations
Painting Line will be ready as well as lower sections of

onshore and offshore towers

After all investments (value of around 250m

PLN), the workplaces will equal to around
250-300 employees




EXAMPLES FROM POLAND &=

currant experigaces with tha Port of yborg

Optimal conditions
ensure success




Port of Nyborg: pre-assembly and shipment of
offshore wind parks

Redsand |, Denmark
Lillgrund, Sweden

Baltic 1, Germany
Redsand |, Denmark

b
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Rostock — production and logistics center
for the German projects in the Baltic Sea

f"

Usadom

ROSTOCK
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Wind Energy Network Rostock
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Pelamisvotuato Kvpatikng
gvépyelac otnv Toptoyaiia

e Yroompiletar amo v Ioproyarw AEH

Energiasde Portugal
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FLOATING ECOLOGICAL

: ESALINATION
Floatlng wind turbines

_,_;13 WAVE ENERGY Systems
4. MULTI PURPOSE PLATFORMS
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KAINOTOMOZ QPIMH AYZH
OF MAZMENH ZTH ﬁTDA_

IMEZ STHN OAAASA 6 MHNES
[O AIFCAIO AIO 6/2007
ad 5 XPONIA XTA KYMATA
= 5 XPONIA XTH OAAASZA
:i 'ANEMOI MEXPI 120 km/hour
~+ KAINOTOMIA - NATENTES
» BPABEIA LLOYD'S, REGIO STARS 2008

. TXEAIA 1.000 m3/day




TexvoAoyikn TTPOKANonN : NMoAu ZTaBepn
TTAVTOG KAIPOU

ﬁ

H MPQTH NAQTH ANEMOIENNHTPIA 2TON KO2MO




- KaBoAou &AAG KauoIJa.
KaBoAou xnuika

Makpid a1To TNV OKTAH.
= - Agev emIdpA O0TO TEPIBAAAOV TWV VNOIWV.
~ - Eivou peTa@epopevn, dnAadni TorodeTeiTal OTOU
~ B£AOUV OI VNOIWTEC KOl UTTOopPEi EUKOAA va
aAAdgel BEon av oTo HEAAOV aTtTaITNOEI.

 XaunAd K6aOTOG AgITOUpYiag + ZuvTrpnon =
0,3 €/m3
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e neiétes amo v Emrponn | ektiunon tov
EVUALIKTIKOV ETLAOYAOV VOPOOOTNOTC,
coungprioupavonsvne e aQUAdTMONS, KUl 0
EVOEYONEVOS AVTIKTVTTOS TNS UPUAITOGNS OTNY

EVEPYELOKT KOTOVALMON

H avtinetomion g Asnyoopiog pe TNy aQoAdTmon Kol
HLOVo, Kot €0V PacileTol OTIS TUPUOOGLUKES TEYVOAOYLES,
UTTOPEL VO GVENGEL TNV EVEPYELUKI] KATOVAAM®MGT] KOTA
15-50 % o€ 0PLoREVES NEGOYELUKES Y DPEC.

MeLeTOVTOL GYEOLO. VL0 TNV EYKATAGTOGT] TOV

MPOTOTVTOV GE U0 GELPU VI|GLOV GTO TAALGLO TG
nPOYPUURATIKNG TEPLodov 2007-2013.
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SUBMARINE GROUNDWATER

DISCHARGE

180°0°0"  0°0'0°  180°0'0"
Ll

| |
|II |||I
%
N \
N

<  Gas Hydrates
g, ¥
o  Pockmarks and Gas Related Features \\

\

@  Submarine Groundwater Discharge

4 Mud Volcanoes
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and
a floating park 150 MW
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AykuUpwon pe tension leg ( K6OTOG, MOVIHO)

80 m Uyog¢ TTUAwva, 100 m yéoa oTo VEPO

MepioTpo@r) 6AoOU TOU TTUAWVA HECW
UTTOAOYIOTH
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Hywind : Siemens and StatoilHydro
install first floating wind turbine
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2xed1alOopEva
OaAaoocia AlIoAIKa

Evpoiko 450 MW Nia
Maxpn (TEPNA)

Kvun 300 MW (KYQN).

Yto Opokiko IEAayog 0
TEPNA (585 MW)

ExotépmOsev Tov Mpéva

Ale€avopovmoins (216

= 4 9 s - e MW) Konskov@ov

Ta npmm TECOTEPQ I S
B 55-6.1 unepdkTia alohika ﬂiﬂ =L
7.4-8 '

B -85
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Movo ol r|6n unapxouaag annoalg
ETTEVOUTWYV (TNG TTPONYOUHEVNCS OIA@PAVEIAG)
QTTAITOUV £TTEVOUCEIC TTEPITTOU 6 OIS EUpW.

Me TTAWTEG AVEMOYEVVHATPIEG AUTO ONMUAIVEI

TouAayioTov 4,5 di1¢ o€ M1oBoug Kai..

2UHMBOAaIa ocuvTRpnong trepitrou 150-
200.000.000 Tov xpoVvo OTN
VOUTTNYOETTIOKEUN, META TNV OAOKANPpWON

AKOAOUBEI OYXETIKO TTOAPAOEIYHA ATTO MEAETN
AUEPIKAVIKN TTOU ETTIRERAIWVEI TO VOUUEPO.

KAI AYTO E'INAI MONO H APXH




Economic Benefits OL pr—

're Wind Development In Virginia

—— —

Clty of Virginia Beach
Energy Alternatives Open House

o
- -

AvTioToixn Virginia Beach, VA

MEAETN
ALEPIKAVIKOU 04 December 2008

VOUTThHYEiou

— _L ., - — _

——

-

Neil Rondorf

VCERC Indusiry Partner
Science Applications International Corporation
Virginia Beach, VA

Tim Wilkins

VCERC Subcontractor o SAIC
Palina Energy, Inc.
Chesapeake, VA




The Remaining Third of the Total Project
Capital Investment Engages the Local Economy

Power Collection: 13%

Subsea
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Turbine & Tower Package Cost Breakdown

" - Gearbox 28]
How a wind turbine coliies 1S5 PR

M Eppacn | veitd il aortdin o e 8 000 giferent Eospananis
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The Remaining 70% Represents a
Potential Manufacturing Possibility in Tidewater

In 1996, Ford's Norfolk Assembly Plant set a record. producing o i ”]‘l
% 532 F-150 plckup Huchs averagmg ]ust over 580 per day ! I )
e - o -. . - x t

Durnng World War Il this plant temporanly
retooled from automobile manufacture to
the production of landing craft. With road,
rail, and deep-water access, this site is
well positioned to be retooled yet again,
for offshore wind turbine assembly.




New Sustainable Business Value of

$150-200 Million per Year in Maritime Sector Alone

Typical capital cost breakdown for Mepitrou 600 Ta
monopile-based offshore wind project oxedialopeva

Support structure ed)\dO'O'IG G|OA|Kd
. otnv EAAGSa

Froject management - . Installation
o ower collection Power 7%

135 fransmission
8%

Estimated maritime industry value of fabrication, installation, and seryice
contracts for notional 2,000 MW of installed offshore wind capacity:

Assume capital cost is double that of Horns Rev project
« Al 53,100 per installed kKW, total capital investment (Cl) = $6.2 billion
- Assuming an installation rate of 200 MW per year= 3620 million per year over 10-year build-out
- Value of local fabrication and installation contracts = $200 million per year until fully built out
« Value of local offshore service contracis (2.5% of CI) = 5132 million per year afier fully built out
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Euedwn 28: Pupotkunon evoc povréhou WET EnGen™ eyratearrpévng umgdog 20
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Waveberg

Koéotog HAekTpIknG Evépyelag:
€0.014/kWh




Figdund #1: O irrormonimEne NEYA ns Asvresinuie
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e The results indicate that, 1 kvpoatikn
EVEPYELOD ELVUL 1)01] CVTOYOVIGTIK
OLKOVOULK( GE ELOIKES UYOPES OTTMS TUPOYN)
NAEKTPLOUOV GE OTOUOVOUEVES UM
OLUGVVOEOENUEVES TTEPLOYEC.
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AQUACULTURE+"

|

‘the global

fconsumption * Moywdopionapoyuyi e

{exar. Tovol)

_ﬁﬁﬁﬂﬁﬁ!ﬁﬁﬁﬁ%ﬁg

Bakcia  BIySuoxolhEpyoa
My FAQ, Fishstar
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he prlmary secor with the bigger
Increase (6 -8% yearly)

* Profit margin 15% more than 10% during

the crisis

==« 2030 demand will increase 66%, if we

— cover it from aquaculture they should
Increase by 140% (how about increase In
existing fish populations...)




.

"

JAVAVAVAVAN (KAdéog QVTAYWMIGTIKOG) =
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o 21OV EAANVIKO KAGDO 1XBuokaAAiEpyeiag 100
eTaipiec ye 1Cipo > 600 eK. eUupw TTOU
arraoxoAouv 10.000 epyalOuevouC O€ TTEPIOXEC
QTTOMOKPUOUEVEC ATTO TA ACTIKA KEVTPA.

AR (1
|57 A

e O14 atrd TIC 5 HEYOAUTEPEC ETAIPEIEC TOU KAGDOU
Meooyelakng IxXOUokaAAIEpYEIOC gival EAANVIKEC
KOl ouyKaTaAEyovTtal JEoa OTIC 10 PeEYAAUTEPEC
EupwTTaikeC 1XOBuoTTapaywyIKEC ETAIPEIEC.




AEia EEaywywmv AypoTikmv

Tn TTPWTN B€0N OTIC ECAYWYEC EAANVIKWYV
AYPOTIKWYV TTPOIOVTWYV, CETTEPVWVTOC
QKOMN Kal TIC ECAYWYEC TOU EAAIOAGOOU.
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THE IDEA:
Use new
cages

Attached to
the floating
platform




SEA AQUACULTURE SYSTEMS«=
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Ewodva 7 : Movaba pnyavikol Suaywpropou AZA (2)




. GARBAGE IN, DOLLARS OUT

My

pLo7 oin‘m] TAOGHOTOG,

o= —

e AgPlomoinomn TAAGUOTOG
etval po véa Ao
OLTTOKOULONC OTTOPPLULUATOV
LLE YPNOT TEXVOLOYIOG fies

~ TAAoUOTOC. AvTn 1
olaokacio 01ddecnc TV
ATOPPIULUATOV ETVOUL
CVTOTPOPOOOTOVUEVT] KO
LETOTPETEL QTTOPPLULLLOTOL
GE€ NAEKTPIGUO

Giant spinning blades grind
waste into tiny hits.
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2 Electrical charges heat it to
| & | 3,000 degrees.
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_SUMMARY

- -

Tééhnology & Solutions EXxist

New products leading to development and
new jobs also exist and can be developed.

=re

~ Innovation, competitivity, E¢waTpé@ia.
= PROBLEMS: Financing, especially for
Industrial prototypes.




p-example for Greeee

‘Eva tTapadeiyuya pe Karvotouia & AviaywvioTIKOTNTA

FLOATING WIND TURBINES
6 billion Investment for the firsts offshore parks

4 billion in local market,
- 200.000.000 yearly maintenance and services contract

_..

to the shipbuilding industry

More than 15.000 new jobs for the decade of the
construction phase and more than 5.000 permanent
jobs after construction (only from the first group of
projects) We spend huge money for water and oil in
the islands (700.000.000 per year in S. Aegean)
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