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\WABLE ENERGIES AT SEA.




Water’s dynamic energy
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Kinematical energy
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Disadvantages

*Few application’s areas

*High construction cost




Energy from tides

Installation of submerged constructions
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The case of Pentland Firth
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Wave Energy

Solar ——Wind ——Wave

Minimum Losses

Precise prediction

1% mmp 4x world energy demand!!

Many advantages




Wave energy Ap

Oscillating Water Column

Overtopping Wave Energy
Converter




Wave energy Applications

“Point Absorbers”
Tube type Buoy Float type Buoy

‘Bracing plates
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OTEC

60 mil. Km? absorb thermal energy equal to 250
billion barrels ! How ocean power operates
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Energy Islands

50.000 islands

l

Cover of total world
energy demand
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240 MW barrage on the Rance estuary in northern Brittany.

The 0.8 km-long dam also serves as a highway bridge
linking St. Malo and Dinard.

1961 and 1966 and has now completed 34 years of
successful commercial operation.

Annual generation is around 640 million kWh.
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Offshore Wind Projects Worldwide: 617 MW  Proposed Offshore Wind Projects: 11,455 MW
(2004) (through 2010)
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Offshore wind farms in Europe

. d Dperating offshore wind
'S ' farms around Eurape
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/e ground level
iierent
Jraph 3ic conditions:
nelt: red terrain, 2)
EOpeti plain, 3) At a coast,
'4)_Open seaand 5) Hills
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Offshore Wind Turbine
Development for Deep Water

Onshore

Wind Turbine

Tripod
fixed bottom

depth
20-80m
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Facts on Hydro's foating windmills:
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Floatmg autonomous

Ical desalination unit
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BDesign and  Implementation  of  an

'S'Vironmental friendly floating desalination
Iant using renewable energies In order to
upport the fresh water demand of isolated
Greek Islands.




Main CONCEPL g™ e

i~—-m Units alread eX|sts on board of ships

|

*fuel energy

a el
-'

r-.a-tlon of desalination unit with windpower in

SHe same structure to achieve:

= Reduced cost due to absence of network to
transfer energy.

#* Ability of Installation far from populated areas.
Minimize disturbance problems, such as noise.

#* Ability to move the unit in different areas for better
utilization depending on conditions.
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& - Ecological

e Scalable

e Transferable




echnical Problems*"
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.‘n___ ViRkitERine-or pating structure.

y autonomous operation leads to complex
ens
power input -> variable water production.

“Chemical treatment -> increase membrane

-

= S allng
== Varlable production -> increase scaling
~ -additionally.
« Unmanned automatic control of all system
components and fail safe devices.

 Towing of complete system, no erection on site.
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Design and Operation




Electrical Design, .
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Bihal DESIgN of the Floating Platformi™
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Prevement of Desalinatien Unite
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B« Minimum Maintenance

f"'f'-' Maximum Energy Recovering
« No chemical treatment
 Minimize cost of water production
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OFFSHORE FLOATING PLATFORM

GPRS
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Browser for
Visualization / Diagnostics

S3M/GPRS

PPP-Connection

ModBus




SCADA(1)
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. Platiorm >30 years
B« Windturbine >20 years

B . RO >20 years

e TOTAL SYSTEM 20 YEARS




Conclusions

e Operational Iin actual
environment

e Autonomous

— Energy
— Unmanned

= 0lfhiors
 Ecological

— RENES
— Deep seawater
e LNo chemical treatment

"" "'Vl ﬂ'\‘Scﬁlable
e Transferable
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Barrierssto Progress

connection & competition Funding
IS & industrial capacity
fvironmental lobby
= Technical challenges

= Political uncertainty




Air Space

Development
Rights

Navigation

Access Rights
Rights
Water Column
Fishin Rights g &

- Seabed Use
Rights

g
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Disposal
Rights

Nichols, S., It's Our Ocean: How Well Will We Govern It? Presented at the Offshore
Issues Consultation Workshop. Viewed at
http://gge.unb.ca/Research/OceanGov/documents/LUNCH.PPT (July 28, 2003).




Retirement

Redesign

Problem Identification

Needs Assessment
User Analysis Observation
Brainstorming Research

Delivery

Specification
Development

Design
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