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 Elocaywyn

*  Kupartiké duvauiko d1EOvEC kal EAANVIKO

 EmBiwoiudétnTa

« Tutrol ouokeuwv KuparTikng Evépyelag

 EupwTraika kEvTpa OOKINWYV

» [lpdopata eykekpipéva ETOEIKTIKA Epya ©@aldoolag Evépyelag
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* To duvauikd TNG evEPYEIAS aTTO TOV BAAACOI0 KUMATIONO PTTOPEI va £XEI
aglooNMUEIWTN CUVEIOPOPA OTNV TTAPAYWYN eVEPYEIOC aTTO Avavewolueg INnyég
Evépyelac (AlMNE) og dieBvég eTTitredo.

|H

Eicaywyn

* H kupatikn evépyela TTapouciAlel TO TTAEOVEKTNMA TNGS ECAIPETIKA JEYAANS
TTUKVOTNTOC Kal N d1a0e01dTNTA TNG €ival TTAE0V TTOAU KOAG TTPORBAEWIUN.

« T[lap’ o1 o1 unxaveég KUPATIKNAG evépyelag oxedialovTal kal dokiualovrail yia
TPEIC OEKAETIEC, OEV EXOUV POATEI O WPINN EUTTOPIKN HOPPR, OTTWC CUUPBAIVEl
yia AAAeg popoeg ATE.

« AuTO o@eileTal KUPIWC 0TO OKANPO Kal aPIANGEEVO BaAdoolo TTEPIBAAAOY, OTTOU
KAAOUVTAI VA AEITOUPYOOUV.

* To evOIaQEPOV OUWG TTOPAMEVEI AMEIWTO KOl APKETEC OCUOKEUEG, TTOU £XOUV
TTAEOV EETTEPATEI TO APXIKO TTEIPAUATIKO OTADIO AVATITUECNG UTTO KAIJOKAQ,
gykaBioTavTal, W BrognXavikd TpwToTUTIA TTARPOUC KAipaKag, ota TTedia

doKIuWV TNS Bopeiag BdAaooag kal Tou ATAQvTIKOU
éaveplam
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TO OI1EOVEC DUVANIKO

2.€ TTAYKOOUIO ETTITTEQO TO KUPATIKO DUVAMIKO O€ TTOANEC TTEPIOXEG €ival TTOAU
OnNMavTIKO.

[Maparnpeital 0TI ToO UPNAGTEPO dUVAUIKO KATAyPAPETAl TNV EUKPATN {wvn.

Ooov agopd TNV AuTikf) EUpWTTN TO KUPATIKO dUVAMIKG O& TTOANEG TTEPIOXEG Eival
uwnAo kai ptropei va gBavel ta 70kW/m oTig OUTIKEG aKTES TNG IpAavdiag.
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T0 EAANVIKO Auvapiko
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® Locations of wind and wave hindcasts
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« 21n Meodyelo To duvauiko gival aiobnTd pikpdTePo. INa 1I¢ EAANVIKES

BANACOEC PIa TTPWTN EKTINNON MTTOPEI VA Yivel atTd Ta OEKAETA KUPATIKA
dedouéva Tou dnuoaievovtal atov ‘ATAavta Avéuou kal KupaTtog Twv

EAANVIKwWV OalacowV’
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T0 EAANVIKO Auvapiko ‘:;_‘I—“:IIHTTE' gﬁg:

To Evepyelakd duvapiko dideTal atrd
«  J=0.42x(H.)*xT,
J(kW/m), Hg(m), T,(s)
O1 B€o<ig gival oTnv avoikTl 6GAacoa, KOVTa oTnV OKTr MTTOPET va dlagpEépouv

OnNMAvTIKA.
Méon ETioia loxUc KupaTiopol (kW/m) Méon Etiioia loxuc Kupatiopou (kW/m)
2nueia ApiBun Tk G ETegepyaoiag >nueia MAWTAPWY

H1 3.08 M1 3.55
H2 3.96 M2 222
H3 3.52 M3 0.25
H4 3.83 M4 4.49
H5 4.59 M5 2.90
H6 6.08 M6 3.57
H7 6.46

H8 4 .63

H9 6.92
H10 7.72
H11 5.45
H12 5.31
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* Kara tnv eykaTdoTaon £vog EVEPYEIAKOU CUCTAUATO!
opidovTal Ol CUVONKEG ETTIRIWGCIPOTNTAG TOU VIO TIPEG
TTEPIOOOU eTTava@opdc 50 i 100 eTwv
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OUCOKEUEC KUMATIKNG EVEPYEIQG J'“I”H‘ KAMNE

%H"“]’ CRES

€2003 EMEC

* 1. ZUuOoKEUEG HOKPOOTEVNG HOoPPNG (attenuator). AuTteg gival TTAWTEG
ETTIUNKEIG KATAOKEUEG PE HIKPA JETWTTIKA ETTIPAVEIQ, TTOU AEITOUPYOUV
TTAPAAANAQ JE TOV KUPATIOWO Kal KIVOUVTal OTNV ETTIGAVEIQ TOU
KOpaTOG. O1 KIVAOEIG KATA PAKOG TNG UNXAVAG HTTOPOUV ETTIAEKTIKA VO
XPNO1POTTOINBOUV YIa TNV TTAPAYWYI EVEPYEING HECW UOPAUAIKOU
KUpiwg pnxaviopou. 'EXouv JIKpA JETWTTIKN ETTIQAVEIA TTPOG TO KUUA,
0€ OUYKPION GAAEG UE OUOKEUEG, OTTOU TO KU TEPUATICEI TNV TTOPEIQ
TOU, OTTOTE N CUOKEUN KATATTOVEITAI ATTO PIKPOTEPEG OUVAUEIG.
I'Iapaéslypma TETOIWV OUOKEUWV atToTeEAOUV TO Pelamis, 10
Oceantech, To Dexawave, .

6aveplam
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http://www.pelamiswave.com/
http://www.dexawave.com/

OUOKEUEG KUMATIKNG EVEPYEIAG leml”‘% KANE
pelamis |l CRES

 To P2 uetd amd 4 nuUEPES EMITUXNUEVWY DOKIUWY ATTOOUVOEDBNKE ATTO TO
medio dokipwy NG EMEC aupgwva pe 1o TTpdypapua. H amméoupon Eyive
ME Xprion puovo tou okagoug Voe Viking multicat TTou pelwvel onuavtika 10

KOOTOG ouvTthpnong. (Avakoivwon 1nG 15.10.2010)
6aveplam
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GUOKEUEG KUNATIKAG EVEPYEIDG M= «ane

S| cRES

* 2. Znpeiakoi atroppo@pnTég evépyelag (point absorbers). Eivai
TTAWTEG GUVABWG KATAOKEUEG, TTOU ATTOPPOPOUV TNV EVEPYEIQ OTTO OAEG
TIG KATEUBUVOEIG JEOW TNG KIVNONG TOUG OTNV ETTIPAVEIN TOU VEPOU N
kovta o€ autrv. To ouoTnpa avaktnong Tng evepyelag (Power take-off)
UTTOpPEI Va TTaipVEl OIAPOPEG HOPPEG AVAAOYQ WE TN DIAPOPPWON TNG
avTtidopaong oTnv Kivnon Tou TAwTAPa. MNapadeiypata autng 1ng
TTpoogyyiong ival To Wave Star, To OPT, 1o Wavebob, 1o Fred Olsen

& Co, 10 Manchester bobber, . . .
6aveplam
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http://www.wavestarenergy.com/
http://www.oceanpowertechnologies.com/
http://www.wavebob.com/
http://www.fredolsen-renewables.com/
http://www.fredolsen-renewables.com/
http://www.fredolsen-renewables.com/
http://www.fredolsen-renewables.com/

OUOKEUEG KUPATIKAG EVEPYEIQG _‘é““l”% KANE
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ENERGY "
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http://www.wavestarenergy.com/

OUOKEUEG KUMATIKAG EVEPYEIQG —‘I“I"H‘ KANE
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http://www.oceanpowertechnologies.com/

OUOKEUEG KUUOTIKAG EVEPYEIQG M= kane
Wavebob %H"“" CRES

IAYEROE
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http://www.wavebob.com/

] ] ] _4|_[|I||H‘EE KAME
OUOKEUEC KUPATIKNC EVEPYEINC %H"“T CRES

BALN | N1

» 3. ZUOKEUEG opICovTIag KUMATIKRG TTaAivopopunong (Oscillating
Wave Surge Converter). O1 OUOKEUEG QUTEG TTPOCAQUBAvVouV TNV
EVEPYEIQ aTTO TNV KATA TNV opIfOvTIa KATEULBUVON, Kivnon TwV
OTOIXEIWV TOU VEPOU, KaTa Tov BaAdooio kupaTtioud. ‘Evag
Bpaxiovag TTaAIVOPOEI 0av EKKPEPEC OTNPIYUEVOGS O€
TTEPIOTPEPOUEVN ATpakTo. H dielBuvon TG aTpakTou gival KABETN
oTNV Kivnon 1000 TOU VEPOU OC0O0 Kal Tou Bpayiova. MNapadeiyuara

TETOIWV ouoKeuwv gival To Oyster, To Waveroller, To Langlee
6aveplam

System, To Neptune Triton, . . .
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http://www.aquamarinepower.com/
http://www.aw-energy.com/index.html
http://www.langlee.no/
http://www.langlee.no/
http://www.langlee.no/
http://www.langlee.no/
http://www.emec.org.uk/wave_energy_devices.asp



http://www.aquamarinepower.com/

OUOKEUEG KUMOTIKAG EVEPYEIAG M= ane
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http://www.langlee.no/
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* 4.TlaAivdpopouoca oTNAN vepou (Oscillating Water Column). Eival guokeugg
TToU DIaBETOUV pIa NUIBUBIOUEVN KEvR EOWTEPIKA KATAOKEUN O€ Pop®r BaAauou. O
OdAapog ival avoikTOg TTPOg TNV PEPIA TNG BAAacoaAg PE TO Avw TUAHA TOU
QVOIYMOATOC KATW ATTO TNV €AEUOEPN ETTIPAVEIA TOU VEPOU. 2TO0 EOCWTEPIKO TOU, TTAVW
aTTO TNV ETMIQPAVEIA TOU VEPOU, £XEI JIa OTHAN aépa. Ta Kupara Kivouv na)\lvépoled
TN OTAAN TOU VEPOU OTO ECWTEPIKO TOU BAAAUOU N OTToia JE TN OEIPA TNG CUUTTIECE]
KOl EKTOVWVEI TNV UTTEPKEIUEVN 0TAAN aépa. OTav n oTAAN vePOU avépyETal o
EYKAWPBIoOPEVOG aEPAG OdNYEITAI TIPOG KAl ATTO TNV ATPOOPAIPA HECW EVOG
agpoaTtpoBilou. OTav n oTNAN KATEPXETAI, AVOPPOPATAI AEPAG ATTO TNV ATPOCPAIPA
MEOW TOU 1Di0U 0EPOCTPORIAOU, TTOU OTPEPETAI YEVIKA TTPOG TNV idla KaTeuBuvon
avegapTNTa ATrd TNV POPA Kivnong Tou aépa. H poTrA atroé v TEPIOTPOPIKN Kivnon
TOU agPOOTPORIAOU XPNOIUOTIOIEITAI YIa TNV KivNON HIA YEVVATPIAG KAl TNV
TTapaywyn NAEKTPIKAG evépyelag. O GUOKEUEG AUTEG apXIKA OXEDIAOTNKAV Yia
£YKATAOTOON ETT TNG OKTAG O€ KUPATOBPAUOTEG 1} AANEG KOTAOKEUEG. 2T GUVEXEIQ
QOKIUACTNKAV CUOKEUEG QUTNG TNG TEXVOAOYIAG TTOU ETTETTAEQV VIO EYKATAGTOON
oTNV avoIikT) 6GAacoa pe KATAAANAN aykupworn. MNapadgiyuara TETOIWYV CUOKEUWYV

eival To Wavegen, To Oceanlinx, To Ocean Enerqgy Buoy,. . .
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http://www.wavegen.com/
http://www.oceanlinx.com/
http://www.oceanenergy.ie/

oucKausg KUMOTIKAC EVEPYEIOC —‘i“"”% KAME
o Wavegen | CRES
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http://www.wavegen.com/

OUOKEUEC KUMATIKAG EVEPYEIAC _‘I“I"”__

Wavegen KANE
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http://www.wavegen.com/

OUOKEUEC KUPATIKAG EVEPYEIOG Ji“"”% KANE
Oceanlinx %H"“" HES
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http://www.oceanlinx.com/

OUOKEUEG KUMATIKAG EVEPYEIQG —‘m“”“ KAMNE
Ocean Energy Buoy %H"ﬂl’ CRES
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http://www.oceanenergy.ie/

JI_MHH'EE KAME

OUOKEUEG KUMATIKAG EVEPYEIQG %H"“T CRES

overtopping

reservoir k—\

Z- " UI(I " I N
turbine Youtlet

* 5. Zuokeuég utrepTNdnong Tou vepou (Overtopping device).
Eival ouokeuég ou acifovtal 0Tn QuaIKr) GUAAOYN TOU vEPOU, TTOU
OUAAOpfaveTal og Pia avoIKTr OeapeVr], TO XEIAOG TNG OTTOIAG
BpiokeTal TTAVW ATTO TNV £TMIQAVEIQ TNG BAAACTAG Kal YEUIGEI PE TOV
OaAdooio kupaTiopd. To vepo emOTPEPEI OTN BAAAOCO PECW EVOG
oupBatikou udpooTPoBiAou, HIKPOU UYOUG TITWONG, O OTT0I0G JECW
YEVVNTPIOG, TTAPAYEI TNV NAEKTPIKN evepyeia. H eveépyela TTapayeTal
HE XPoN TNG OUVOUIKNG EVEPYEING TOU VEPOU, TTOU BPICKETAI OTNV
QVOIKT de€apevr) YnAOTEPA aTTO TN 0TABUN TNS BAAQCOaC.
[Mapadeiypyara TEToiwv cuokeuwyv gival To Wave Dragon, 10
Waveplane, To Seawaveslot,

éaveplam
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http://www.wavedragon.net/
http://www.waveplane.com/
http://waveenergy.no/about/

OUOKEUEG KUMATIKAG EVEPYEIQG —‘I“I"H‘ KAMNE
Wave Dragon §||||Ill' CRES
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http://www.wavedragon.net/

OUOKEUEG KUMATIKAG EVEPYEIQG —"“I"HE= KANE
Waveplane || CRES
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http://www.waveplane.com/

OUOKEUEG KUPOTIKAG EVEPYEIAG JI;“”H‘% KAME
Seawaveslot ||l CRES
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http://waveenergy.no/about/
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OUOKEUEG KUMATIKAG EVEPYEIQG %H"“" CRES
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* 6. BuBiopéveg ouokeuég diagopdadg trieong (Submerged
pressure differential). O1 cuokeuéc auTEC TUTTIKG BpiokovTal KOvTa
oTnV akt Kal otnpiovTal oto BuBo. H Kivnon Tou KUPATOG OTNV
ETTIPAVEIQ OIAPOPOTIOIEI TNV UTTOKEIPEVN TTIECN N OTTOIA PETAPEPETAI
KATAAANAQ OTO pNXaviouo TTapaywyng evepyelag. MNapdadeiyua

TETOIWV OCUOKEUWV €ival To AWS. ..
éaveplam
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http://www.awsocean.com/PageProducer.aspx
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OUOKEUEG KUMATIKAG EVEPYEIQG; %H"“" CRES

*7. AA\eg OUOKEUEG TTOU SEV KATATACOOVTAI O€ KATTOIA KATNYOpPIda.
2TNV KATNyopia auTr KATATAOOOVTAl CUCKEUEG OIOPOPETIKNG OXEDIAONG
aTTo TIG TTAEOV YVWOTEG TEXVOAOYIEG TTOU TTpoavagepBnkav, OTTwg yia
Trapaéalyua TO wave rotor, Tou gival Jia Jop@r) GTPORIAOU TTOU KIVEITal
kot euBeiav aTrd Ta KUPATA. 'H €TTioNg EUKAPTITEG KATAOKEUEG TTOU
aAAalouv oxnua Kal OyKOo Kal TToU ATtToTEAOUV TUNMA TOU CUCTANATOG

LMETATPOTING TNG EVEPYEIDQG.
6aveplam
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http://www.ecofys.com/com/news/pressreleases2002/pressrelease02aug2002.htm

JI[“"H" KAME

EUPWTTAIKA KEVTPA OOKIMWYV %H CRES

EMEC - European Maritime Energy Centre

Orkney, Scotland | 2003 Runde
West-coast of Norway | 20089...

Mayo Full-Scale Test Site
Ireland | 2008...

Nissum Bredning Wave Energy Test Site
North western corner of Denmark | 2003

Galway Bay 1:4 Test Site |
Ireland | 2004

Wave Hub @ WaveEnergy
South West of Comwall | 2007 / 2010
I SEMREV

Le Croisic/Bretagne | 2008...

Bimep - Biscay Marine Energy Platform
Bilbao, Spain | 2008... Scale testing

Demonstration
Pré-commercial

Portuguese Pilot Zone
Séo Pedro de Moel | 2008...

Mnyn: Frank Neumann Wave Energy Center
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WAVE TEST SITE MEC

BLACK CRAIG OBSERVATION POINT | MET STATION
o SRS PEY EMEC AT A GLANCE

weather stafion 15

& Full oceanic wave regime with test berths in 50 m water
located close o

each test site. Itis

callbratad to
national standards )
and provides devaiopers with air tamparature ® Full office and data centre support
windspeed and direction, humidity, rainfall and

= All berths UK grid-connected

= Realtime technology and environmental monitonng

® Mearby access o shelterad waler and harbours

= Extensive local research and engineering support

PELAMIS ON SITE

converted to house a powerful camera for monitoring  [RCUEIHEE RS
actlvity at sea. The camera is controlled from the s .
data centre and used operaticnally by EMEC. VESSEL ACTIVITY L
A range of different
vessals {small and
large} can be expected

BILLIA CROO WAVE ENERGY SITE

% i be working in and
% around tha test araa
Q
I
t WAVERIDER BUOY
_ \Waverider buoys are
=4 deployed 10 assess the
5 wave characteristics of
& a given site.
=
Q
72}
w
e
5
=
g A
cables extend to 50 m water depth, 1-2 km from
www.emec.org.uk 08k apart. Developers install their moorings,

BILLIA CROO SUBSTATION connect the cable and then their generating device.

TECHNICAL SPECIFICATIONS
11 O g Ry o) . Figates B 11: Tirmer Savnon. o ‘Woeew Sgacsrn v Javaary 200
= Coastal 11kY contral and swilching statior EMEC OFFICES/DATA CENTRE !1 -
= Metered power cutput from test devices In Stromness EMEC hasa sufte of o
7 : c o e o 2a | offices and data acquisiion facilites,
g s Comprehensive SC, Systam e 5 M
Carefully designad to minimise environmental ; % 5"—’ T Inchuding areas dedicatad to spacific
T % [system control and data acquisition) 1 gavelopers. Fibre-optic and data
Ampact, ite ns main switchgear, back-up Setwenis chiskd e s
g\jm;m]gr __-g;mmunmaunn rooem, controls ® Dala transfar by fibre oplic cables 1o alow remote access L 3 o Rkl :tﬂn Eihsafﬂ' i

- far slipply from ach wavedevice, and  Operational CCTV monitering of test site berths o Loaices e L Hw o 8 "
~'donnection to'the togahGrid. =,
e 7 3 * 2 = Full confidentiality of data R

£

GONDTT-02-01 20041117

Wwaveplam

Intelligent Energy



http://www.emec.org.uk/index.asp
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http://www.emec.org.uk/index.asp
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KEVTPA QOKINWV ||||T CRES

EMEC

TIDAL TEST SITE FMEC

MET STATION

A purpose bulll weather station is
located close to aach test site, |t
|s calibrated to national standards
and provides developers with air
temparature, windspeed and
direction, humidity, rainfall and
baromelric prassure

EMEC AT A GLANCE EMEC OFFICES/DATA CENTRE

= Full tidal regime with tesl berths in 12 m- 45 m waler i e of offoas

4% aF WA ar s
&

In Stromness EMEC has a suit
® All barths UK grid-connected and data acquisition facilities, including areas
= Realtime technology and environmeantal monitoring dedicated to specific developers. Fibre-optic
= Mearby access fo sheltered watar and harbours and dala networks provide developars with

direct and se

= Full office and data cenfra support

s Extensive [ocal research and engineanng support access to their
own devices.,

CALDALE SUBSTATION, EDAY
Housing main Swilchgear, back-up
genarator and communications room,
cantroks for supply from each bidal device
and cannaction to the Naticnal Grd.

TIDAL RESOURCE

A laydown ares provides options for

alternative test power configurations

SITE BATHYMETRY

VESSEL ACTIVITY

& range of diferent vessels (small and large) can
be axpected to be working in and around the test
area,

TEST BERTHS

Five 11 kV subsea cables extend to the centre of the tidal stream,
Developers will be responsible for installing their devices, connecting
to the test designated cable and removing their de when testing
is complete.

- _...-'

CURRENT METERE S

A serigs of current meter
= i e = a ) ;

dﬂplﬂlfl'ﬂ“"t&'"aﬂ" lzfl"'-.n PE'—'-” g Coastal 11kV contral and switching slatior

1 helg characterise tidaFand

TECHNICAL SPECIFICATIONS ACTIVITY

Metered power output from test davices

Comprehenaive SCADA Systes
(system control and data acquis

ian)

" ata fransfer by fibre optic cables to allow
direction of the Puergnt, Data transfer by fibre optic cable! allo

remoie accass

Full confidantiality of data

GOV B-02-01 20081117
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http://www.emec.org.uk/index.asp

KEVTPA QOKINWV
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http://www.emec.org.uk/index.asp

_4|l|I||H§= KAME

eMOELIKTIKA €pya Bahdoolag evepyelag 2009-2015 %H"T CRES

‘Epyo: Pulse Stream 1200
« 2uvrtovioTAG : IT Power

« 1.2 MW TTpWTOTUTIO TTAAIPPOIOKNAG EVEPYEIQC UE TTAAIVOPOPOUVTA TITEPUYIA
aglotroinong BaAacaolou TTaAIPPOIaKOU PEUUATOG

 Eykartaortaon: Hvwuévo BaaoiAeio

EmAéCipo KéoTtog : 13.9 M€
YT1rooThpIgn . 8.0 M€

Intelligent Energy : Europe



_4|||I||H§= KAME

eMOELIKTIKA €pya Bahdoolag evepyelag 2009-2015 %”"T CRES

‘Epyo: WavePort

« 2uvrtovioTiG : UK Intelligent Systems Research Institute
*  600kW Znueiakog atroAqTTNG (point absorber)

« Eykaracrtaon lotravia

EmAECIuo kKOOTOG: 7.9 ME
YT1rooTrpicn . 4.6 M€

63 veplam
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eMOELIKTIKA €pya Bahdoolag evepyelag 2009-2015 %”"“’E' CRES

‘Epyo: Standpoint

e 2uvrtoviot¢ : Wavebob
*  500kW Znuelakoég atroAqTTNG (point absorber)

 Eykaraotaon otnv lNoptoyaAia

EmA£CIuo kKO6oTOG : 8.5 M€
Y1rooTtrpicn . 5.1 M€

6& veplam
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EMOELIKTIKA €pya Balaoolag eveépyelag 2009-2015 %”"“’E' CRES

‘Epyo: SURGE
« 300 KW HuiBuBiopévog petatpoTtréag opilovTiag TTaAivopounong

« 2uvrtoviotic : AW-Energy Oy
 Eykardotaon otnv lNoptoyaAia

EmAECINO KOOTOG @ 5.7 M€
YT1ooTAPIEN . 3.0 M€

Intelligent Energy | -
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