
�����������	
��
��
����
����	���
�
�������
����	���
���	����������

����
�������������������
�
��

� ��!�"!#$�� ���
%�
��!"���"��&��
�
"��'��
%��&��()��"���
"
*+�!",��&��

�)!,��!��
"�
%��
-�)�+�)!,��!��
"�
%��
-�)�+

��	��	���	���
��*
���
��"
���.���/0��/122

*���������!�3�*�	�
!��	�
���#
����*��.������	������

�
����������*��	��� �	
��4� ��5���
)��������!��
�	�����!���	������	�����
��"
����!���	 ���



Offshore Wind Energy, Current, Offshore Wind Energy, Current, 
Tidal and Wave Energy andTidal and Wave Energy and
Offshore Electricity Grid InfrastructureOffshore Electricity Grid Infrastructure



The ContextThe Context
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Marine Renewable Energy in the Context of Marine Renewable Energy in the Context of 
Sustainable Oceans Sustainable Oceans 
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Outline of PresentationOutline of Presentation
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Global Trends and Investment for Global Trends and Investment for 
Renewable EnergyRenewable Energy
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Offshore Wind Opportunities: Average European Wind Speed Offshore Wind Opportunities: Average European Wind Speed 



European Offshore Wind European Offshore Wind 
Energy DevelopmentEnergy Development



Germany  Offshore Wind Energy Germany  Offshore Wind Energy 
DevelopmentDevelopment



Netherlands Offshore Wind Netherlands Offshore Wind 
Energy DevelopmentEnergy Development
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EU Grid Road MapEU Grid Road Map



Proposed North Sea and Baltic GridProposed North Sea and Baltic Grid



Proposed Electricity Grids for SouthProposed Electricity Grids for South--West Europe West Europe 
Including Links with Northern AfricaIncluding Links with Northern Africa



Proposed Electricity Grid, Eastern Mediterranean Se aProposed Electricity Grid, Eastern Mediterranean Se a



Offshore Wind Requirements: Distribution Area Offshore Wind Requirements: Distribution Area 
Around a 10 GW Mainland HubAround a 10 GW Mainland Hub



Offshore Wind Requirements: 5 GW Hub, Offshore Wind Requirements: 5 GW Hub, 
Multiple Strings with Multiple Wind FarmsMultiple Strings with Multiple Wind Farms



European Grid Declaration on Electricity Network European Grid Declaration on Electricity Network 
Development and Nature Conservation in EuropeDevelopment and Nature Conservation in Europe
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North North and Baltic Sea and Baltic Sea Offshore Grid Offshore Grid ProposalsProposals
Direct and Split Design (November 2011)Direct and Split Design (November 2011)



DesertecDesertec IndustricalIndustrical Initiative Initiative SupergridSupergrid to to Transmit Transmit 
Renewable Energy from North Africa to EuropeRenewable Energy from North Africa to Europe



Middle East and North Africa (MENA): Middle East and North Africa (MENA): Morocco’s Prop osal for Morocco’s Proposal for 
Wind and Solar Energy & First Stage Wind and Solar Energy & First Stage of of DesertecDesertec ProjectProject
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Egypt offshore wind resource Egypt offshore wind resource map from map from Egypt Wind Egypt Wind 
Atlas indicating scope of offshore wind resourcesAtlas indicating scope of offshore wind resources
((mean mean wind speed at 50 m wind speed at 50 m a.g.la.g.l., ., mesoscalemesoscale modelling)modelling)



Americas: Canada Offshore WindAmericas: Canada Offshore Wind
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Canada and US: Great Lakes Wind Canada and US: Great Lakes Wind 
Resources and Proposed DevelopmentResources and Proposed Development
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Offshore Wind  Resources for the USOffshore Wind  Resources for the US



Proposed US Offshore Wind ProjectsProposed US Offshore Wind Projects
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Cape Cod
Permitting 
process took 10 
years
130 turbines

����	������	����	�����	� ����	������	����	�����	� 

Martha’s Vineyard

Nantucket

130 turbines
Approximately 
468 MW 
Estimated cost 
of $2.62 billion 



North America : ProposedNorth America : Proposed
Atlantic Wind ConnectionAtlantic Wind Connection
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Brazil’s Offshore Wind ResourcesBrazil’s Offshore Wind Resources
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Asia: ChinaAsia: China
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China: Preliminary project planning for offshore China: Preliminary project planning for offshore 
wind resources in all provinces before 2020wind resources in all provinces before 2020



Asia: IndiaAsia: India
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Asia: JapanAsia: Japan
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Asia: Korea’s Offshore Wind DevelopmentAsia: Korea’s Offshore Wind Development
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Small Island Developing States and Small Island Developing States and 
Least Developed Economies Least Developed Economies 
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Off Grid Sustainable Off Grid Sustainable 
Energy Solutions: Energy Solutions: 
RameaRamea Island, Island, 
Newfoundland, Newfoundland, 
CanadaCanada
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Global Future of Wind EnergyGlobal Future of Wind Energy
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Future Offshore Wind Technology for Deeper Future Offshore Wind Technology for Deeper 
Seas : Floating Offshore Wind FarmsSeas : Floating Offshore Wind Farms



Future: New technologies/design for marine infrastructureFuture: New technologies/design for marine infrastructure

For example, innovative building components like For example, innovative building components like 
Ocean Brick System and Reef Balls and innovative Ocean Brick System and Reef Balls and innovative 
marine design which enhances offshore wind and marine design which enhances offshore wind and 
ocean energy development, marine biodiversity and ocean energy development, marine biodiversity and 
ecosystems, and fisheries and tourism opportunities.ecosystems, and fisheries and tourism opportunities.



Ocean EnergyOcean Energy
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Tidal Energy: Tidal Energy: lmpoundmentlmpoundment/Turbines/Turbines
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La La RanceRance Tidal Power Plant at Tidal Power Plant at 
St. St. MaloMalo, France, France



Potential Tidal PowerPotential Tidal Power
Six sites represent  over Six sites represent  over 

half potential tidal half potential tidal 
developmentdevelopment

Headwaters Headwaters of the Bay of the Bay 
of of Fundy,CanadaFundy,Canada

Severn estuary, UKSevern estuary, UK
Gulf Gulf of St. of St. MaloMalo, France, FranceGulf Gulf of St. of St. MaloMalo, France, France
SouthSouth--east east coast of coast of 

ChinaChina
Russian Russian coast bordering coast bordering 

the White Seathe White Sea
Russian Russian coast bordering coast bordering 

the Sea of Okhotsk the Sea of Okhotsk 



Other Potential Tidal Dam EnergyOther Potential Tidal Dam Energy
Other potential sites include: Other potential sites include: 
Mersey estuary, Mersey estuary, UKUK
Bristol Channel, UK Bristol Channel, UK 
Gulf of Gulf of KachchKachch, India , India 
West coast of Korea, West coast of Korea, West coast of Korea, West coast of Korea, 
NorthNorth--west coast of west coast of 

Australia, Australia, 
Cook Inlet ,AlaskaCook Inlet ,Alaska
Gulf of San Jose, Argentina Gulf of San Jose, Argentina 



Pros & Cons of Tidal Dam EnergyPros & Cons of Tidal Dam Energy
Primary advantages of tidal energy are:Primary advantages of tidal energy are:
-- Regular electricity production with 5% annual Regular electricity production with 5% annual 

variation  variation  
-- Simultaneous use of the dam for a road or rail Simultaneous use of the dam for a road or rail 

road road 
-- LongLong--term operational lifetime of plant term operational lifetime of plant -- LongLong--term operational lifetime of plant term operational lifetime of plant 
-- Can Can protect coastlines from storm waves and protect coastlines from storm waves and 

flooding.flooding.
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Wave EnergyWave Energy
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Ocean Thermal Ocean Thermal 
Energy ConversionEnergy Conversion



Sustainable Cities and Regions & Sustainable Cities and Regions & 
Role of Sustainable Seas and Role of Sustainable Seas and 

Renewable Marine Energy Renewable Marine Energy 
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Water and Energy Nexus: Water and Energy Nexus: 
Renewable Energy and DesalinationRenewable Energy and Desalination
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Sustainable London: London Wind Farm Array with Sustainable London: London Wind Farm Array with 
investment of 50% DONG Energy (Denmark), 30% E.ON investment of 50% DONG Energy (Denmark), 30% E.ON 
UK UK RenewablesRenewables and 20% by and 20% by MasdarMasdar (Abu Dhabi)(Abu Dhabi)



State of State of Hawai’i Hawai’i Interisland Renewable Interisland Renewable 
Energy Energy Program (HIREP)Program (HIREP)
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Programmatic Environmental Impact Programmatic Environmental Impact Statement (PEIS)Statement (PEIS)
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Galapagos Islands & Sustainable Energy Galapagos Islands & Sustainable Energy 
Development in a Fragile EnvironmentDevelopment in a Fragile Environment ..
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ThankThank you, et je you, et je vousvous remercieremercie

Magdalena Magdalena AK AK MuirMuir
makmuir@ieels.commakmuir@ieels.com
mamuir@ucalgary.camamuir@ucalgary.ca
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