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Potential Tidal Current Resource Sites in Canada
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Canada is moving forward!

B Resource assessment, modelling

B Environmental impact studies

B FORCEest centre for commercial size devices
B Smalimedium scale demonstrations

Federal support
B Clean Energy Fund, SDTC
B MRE Technology Roadmap

Provincial support

B Feedin-tariffs for marine renewable
demonstrations

B Legislatiorfor permitting of devices

International dialogue

B With the USDoEregardingadvancing research and™
development on renewable energy

B MOU between NS and Maine

Marine expertise .

=

B International Energy Standards ‘Photo Oredit; New Energy-Corp.



Bayof Fundy é
Motherload In Tidal Energy!

>100 billion tons of seawater flows in and out of the
Bay of Fundy durlng every tlde cycle 2x per day
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What we know about this system isinlarge part duetoa century of
interest in harnessing the energy of the tides (up to 16 m range)!




Annapolis Royal Tidal Power Station, NS
operating since 1984

© GMW Holdings LLC. 2008 All Rights Reserved



Headl ess At




ONodbd to turbines in dams and

O0Yes 6 timstieamdendrgy conversion devices




Motivation in NS

1 Grid content
B~90% imported carbon (80% coal)

1 Exposure price volatility, carbon costs

1 Regulation renewable electricity targets
B25% by 2015 (currently 12%)
B40% by 2020

b2 {O20A Qa NXBIj dz
Bmore diverse, secure, domestic, and

cleaner power supply
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Fundy Ocean Research Centre for Energy - 2009

Not for profit-opamp
Testing commercially ready devices
Technology neutral; cabled to grid

FORCE Board: developers, NS gov,
Independent research scientist

Objectives:

Bbuild & operate multi - user facility

B provide a base for science,
engineering, and public info

B act as catalyst for industry

B support informed decision -

making, including potential for
tidal energy in future energy mix

< 25




FORCE: project developers
and technology providers

1 NS Power (Canada)
B OpenHydro (Ireland)
B10 m diam, 1 MW
B 400 ton gravity base

BNov 2009 - Dec 2010, possible
return in 2012

1 ALSTOM (France)

B Clean Current Power Systems (BC)
B1 MW ducted turbine
B Spring 2012 deployment




FORCE: project developers
and technology providers

} Minas Basin Pulp & Power (Canada)
BMarine Current Turbines (UK)
B3 rotors, 1.8 MW
BDeployment in Fall 2012

1 Atlantis Resources Corp (UK)
BPartners are Lockheed Martin and
Irving Shipbuilding (NS)
B2 rotors, 1 MW
BDeployment in Summer 2012







Crown Lease Deployment Area

1.5 km x 1.0 km leased area for 20 yr
40-50 m @ low tide

sediment - free bedrock sea floor
straight flowing currents, eddies

flow velocities >5 m/s
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High speed throughout water column

Minas Channel ADCP Velocity

Date

Source: Fisheries & Oceans Canada



Flood (top) vs Ebb (bottom) Depth Averaged Currents
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Karsten model, Acadia University



Minas Passage 0 Flood Tide

currents near bottom

Karsten model, Acadia University



Minas Passage - Slack Tide

currents near bottom

Karsten model, Acadia University



Within berth areas

Priorities " Minas Passage

1 Detailed information on  velocity '
profiles in each berth areas - min
30 sec sampling intervals, 600

kHz ADCP

1 Examination of turbulence , and
Impacts on power generation and
turbine durability

1 Wake analysis

1y Effects of turbine arrays




Subsea Cables (35 KV) to Transmission Line
4 berths with cable lines A 64 MW capacity Test Centre




35 KV Submarine Cables

approx. 9 km
approx. $11 million (supply & install)
Installation - August 2011




Minas Passage

- bathymetric survey
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Engineering Needs / Challenges

} Cable connectors (wet) and
umbilical cables

} Cable protection

+ Moorings and foundations /
fixingsé no pil

} Bore hole drilling program
(sediment stability below
surface layers?)




Operational Challenges

1 Inspecting devices and
communicating info in real
time (acoustics, visual)?

1 Working under high flow
conditions (5 m/s; <20 min
slack periods)?

BDeployment and retrieval

BMaintenance of turbines and
cables

www.fundyforce.ca/



http://www.fundyforce.ca/
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Near & farfield effects?
Impacts on lobster fishers?
Fish avoidance of turbines?
Marine mammals?

Effects of environment on turbines”




Far field effects on —_
sediment / animal
distribution
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Hydrodynamic

Research priorities
modelling

& overlap
Resource Sediment
Effects of modelling
Energy Assessment &
extraction Mode”ing

Flow/benthos

Grid interface
interactions

technology

Turbine
design
Technology : Sediment/benthos
& Grid Environmental interactions
. . Issues
Integration Fish migratory
behaviour
Biofouling
effects on Effects of turbines , . .
) Ice & debris
turbines on fish & mammals Benthic studies

Monitoring

technologies (Daborn, 2009)
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ﬁ FUNDY ENERGY RESEARCH NETWORK

A forum to facilitate and foster Bay of Fundy tidal energy research
collaboration, information exchange, training and capacity building

Focus areas:

1. Biological / Ecological Effects
2. Hydrodynamics / Geophysics
3. Engineering

4. Socio- economics
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