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2.Energy challenges & alternatives in MRE ===

Challenge - 1

Green Deal
European Climate

Law

Reduction of
greenhouse gases by

55% by 2030

Challenge - 2

European strategy
on marine

renewable energy

Developing oceanic

Challenge -3

EU Biodiversity

Strategy

Protection of 30% of

marine protected area

by 2030

OBJECTIVE

CLIMATE NEUTRALITY IN
EUROPE
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2.Energy challenges & alternatives in MRE ===

The selection of a renewable energy technology is based on the following variables:

1- Energy density m2

2- Prediction

3- Environmental impact

4- Negative sectoral externality (visual impact / spatial occupation)
5- Costs (Installation and maintenance)

6- Circularity of materials at the end of their useful life

7- Complementarity

To achieve climate neutrality and at the same time cover energy needs
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2.Energy challenges & alternatives in MRE %

CURRENT

- Low power density
- Low recyclability

- Low power density
- Low predictability
- High visual impact

Impact

TIDE

HLICR Oates

Tirte e

DEhADny Ao

e=haany Ao

- High installation cost
- High environment

- High maintenance cost

WAVE

- High power density

- Predictable
- Low visual impact
- Low installation cost

- Low environment impact
- Low maintenance cost

- High installation cost
- High environment
Impact

TERMAL
GRADIENT

ENER
WACIRRC NG FLUID TURBINE CENERATOR

FLANER
CASLE

HEAT EXCHANGER
COMNDENSER

EAT EXCHANGER

EVAPORATOR WORKING FLUID COLD WATER

LQuiG NTAKE
5C (21°F)
MIXED WATES RETURN
16°C [E1°F)

- High installation cost
- Low efficiency
- High maintenance
cost
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SALINITY
GRADIENT

- High environment
Impact
- High maintenance cost
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2.Energy challenges & alternatives in MRE ===

Energy source Power (Gw) | Energy (TWh per year)

Tide 90 800
Current 5000 50000
Salinity gradient 20 2000
Termal gradient 1000 10000
Wave 1000 - 9000 8000 - 80000

- Among the different marine energy sources,
currents and waves have the greatest annual
energy potential

" Gradiente térmico - Waves are present in a large part of the marine
Mikeas. Comvlantasy ;oast. I—.quveve.r, marine currents are more localized
Gradiente salino IN specific regions

(indicacion de las

e
PEISCRAts Zones) - Systems that extract energy from currents have

a very high installation and maintenance cost and
environmental impact
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2.Energy.challenges & alternatives in MRE

WAVE ENERGY

Wave energy, which harnesses the power of wind, can alone cover 100% of the world'’s
current electricity demand.

The Intergovernmental Panel on Climate Change (IPCC) estimates the potential annual global production of wave energy at 29.500 TWh.

Almost 10X times the annual electricity consumption of Europe 3.000 TWh.




3.Ports

Mediterranean Ports
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4.Existing devices

From the study carried out by the International Renewable Energy Agency Irena
jointly or with the support of Ocean Energy Europe, we can see which projects are

in progress that have been developed and financed at European level.

Large devices, with great energy potential, most of which
exceed one megawatt, and all the investments have been made

in the Atlantic with the support of the European Union.
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[Belgium]

Nova Innovation Shetlands [UK]
. —Magallanes Renovables Orkney [UK]

. - Orbital Marine Power Orkney [UK]
: i AWS Orkney [LK]

[ ] Sigma Energy

: Bordeaux [France]

“.- EEL Energy 5
Brest [Fronce] SWEL

Larnaca Boy

[Cyprus]

| = Mocean Energy Orkney [LK]
@ = @-————- Havkraft Haddal [Norwaoy]

; @ . Slow Mill Port of Den Helder [Netheriands)

- Water2Enenrgy Vlissingen [Metherlonds]

Adrigtic Sea [Slove

Minesto
Foroe Islands [Faroe |slands]

Minesto (Sweden) has deploved two tidal “Kites”
(turtnes) harmessing low-Tiow tdes on the Faroe [slands.
The cormparny has a PPA with the Faroese electrnic wtility
campary SEV with the abgactive of deploving additional
4 MW in the Vestmamnnasund strait (Mimnesto, 2020,

MeyGen pilot array
Pentland Firth [UK]

A collaboraton Dy Andritz Hydes Hammerfest {Austra)
and SIMEC Atlantis Energy (LK) has resulted in the
development of the warkd's bepgest Bdal ensargy farm,
MeyGen, whech comprses of Teur Bottam-Tixed turbines.
It was depdoyed in 2016 i Pentland Firth, Scotland.
(Garanovic, 2021 Ower 50 GWh have been generated
a b the tire off publication {3AE Renswables, 20.23).

MewEen has recently won the tidal stream awction
under the UKs Contracts for Difference scheme
(3ee Box 3} and will seek to expand its generateng
capacity by 2B MW (OEE, 2D32a).

< Hann Ocean _
Shengsi Islond [China)

nia]

f Tel twiv [Israel] 5

GIEC: - '
Waonshan island SIMEC Atlantis Energy
[Chinal

Maoru Island [Jopan]

Hungzhi}u Huge

Wave Energy &
Technology
' Mutriku Wave Power Plant Daishan County
Bosgue Country [Spain] [China]

ieseseeneee LD ¥iushan Islond [Chinal

| 835 3 plonesering graject, the 296 E¥ Mutrlkd
| WiahE RO pdant, locatad in the outar dask

| af the port of Mutrnku in the Basgese Country,
stands ot as the fest commercial installation
i e worid to operate Dy injecting
diase-genarated electricity ints tha gms
{Garanovic, 2023).

CorPower Ocean single

device & pilot farm
Agucodoura [Portugal]

CorPovger Oxoaan {Swesdan] will

geploy thelr fiest tull scale deyice

in Agucadoura, Parfugal, in early 20235.
This will then be complementesd with
other thres gdeweces Do form one af

thea wiorid's first wanve anergy plof
farms (CorPower Ocean, 20230,

Wave Swell Energys (Austra

Wave Swell Energy

full-scale demonstration
King lskand [Australia]

a)

full scala dayjcs Fas Do e
caatering the grid =

Eeng Island, Tasmania,
cimeca mikd-20:21

[(Wave Swell, 2021).




5.Priorities & aspects @
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Priorities and aspects to be considered in a roadmap for MRE implementation

1. Ocean energy offers a clean and predictable service and is a safe source of energy.

2. Ocean energy is one of the technologies that must be developed to guarantee the total decarbonisation of the Mediterranean
regions and their ports. Its development is essential for the islands.

3. Ocean energy can complement wind and solar power, providing the essential flexibility to the grid and guaranteeing energy
supplies.

4. Wave energy is complementary to wind energy; when the wind stops, wave energy continues to produce energy.
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5. Ocean energy can create direct jobs in the Mediterranean. Many of these jobs will be local and located close to the
corresponding resource and can be used to support coastal communities by promoting regional economic diversification.

6. To harness the benefits of ocean energy, especially waves, increased investment is required. As more wave capacity is
deployed, the cost of this energy will be reduced by economies of scale, rationalisation of supply chains and improvements in
equipment. The models of the activities and technologies of ocean energy are like those of offshore wind energy and can achieve
similar cost reductions as demonstrated by the Atlantic devices.

Large-scale deployment of ocean energy will generate more dramatic cost reductions, as has been the case with offshore wind
energy.

7. Until now, all the projects financed and promoted by the European Union have been concentrated in the Atlantic
and Cantabrian seas, with no funding proposals for devices for the Mediterranean, where energy consumption is mainly
concentrated.

ROADMAP
PRIORITY

# Need of fuding EU and South Med projects to reduce costs in
Wave Ocean Energies
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