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Ocean Energy

= Offshore Wind
= Tidal

= Wave

= Ocean Thermal

= Traditional Fuels




Offshore Wind
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Ocean Grid

www.hmmh.com

Atlantic
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The Atlantic Wind Connection
transmission backbone would
connect 6,000 MW of wind turbine
capacity, built on the broad, windy
spaces of the mid-Atlantic
continental shelf, to population
centers and transmission nodes on
land.
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State of Development
R O

Technology

Offshore Wind 1247 turbines O Turbines
Tidal 1 commercial 1 demonstration
1 test center Several pilots in

1 8 MW project in France (2012) permitting
1 10 MW project Scotland (2013)

Wave 2.25 MW installed in Portugal 2008 40 kW OPT Marine Base
in Hawaii
1.5 MW OPT in Oregon in
permitting




Europe’s Offshore Wind Farms




Sea Gen — Strangford Lough, Northern Ireland
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Wave Hub — South West England

TRl BT e
s Srnad Lrndem B
Sty S ] W TR

la LB ]

% vl il QLR
1 B Coen Dbl it o Smabed
B Skt wih ok R

T el Ted




20 Year Development Horizon
R O

= Offshore Wind — 54 GW in US (~ 11,000 turbines)
= Tidal / Wave — 15 GW In US (30 000 — 60 OOO buoys)
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Implications for Ports

= |nfrastructure
= New Brain Power

= |nstitutional Brain Power
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