*‘

_ d;ures

OREG Fall Symposium
October 19 — 20, 2005

C
--_d -
e i
= i
- "'\-\_:‘-.. — -
T——
i —— T

- - =
i 1'_.— I
e -—-— - il - i -
T -— =
- —— —
_'___.F. e e—
--u—:—i—"'

m—

'Efven Campbell P.Eng

‘President - North Atlantic Energy Structures

Dr. Ahmed Derradji
Senior Research Officer - NRC



Straits of
/ Belle Isle

" |

Py

(

Il
»

- 4

Green Power Tidal Energy from
the Belle Isle Straits

The NAES Design

Numeric Model Power Gen
Slab-Ice Simulation Study: NRC

Converting Cyclic Tide into
Steady State Power

Conclusions — Path Forward
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j- “» Access to Large Quantities of Rock
¢ 1000 Km from Montreal
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NSEIstirEnVironment: High Velocity Tides,
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EENE Hj.» er Energy’ Forever

econr«. 35 a Bridge or Fixed Link

.r_Q::- ations for Windmills

==k “Paddlewheels in Caissons - Free-stream Flow
-Water Flow Converted to Torque Energy

= Cycllc Tide to Steady State Power

® Patented NAES




4000 years old
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Torque = 2 Force x Distance

Power = Net Force x Velocity

Force
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o 20) rJFJF wheels / Caisson
PREEET 4 ed to Rock Weir
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= '5'9 Span for Bridge-Beams
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e Base for Wind-Power Generators

® Paddlewheels 12 - 30m Diameter
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o Paddlewheel Protected
from Surface Forces

® Jceberg / Slab Ice
Resistant

® Portals Below Wheel Axis

e \Water-Free Upper
Chamber (Air Pressure)

® Bi-Directional Power
Generation (Water Sails)




—_—

IS ELIONRSEGUENCE

— Concrete Caisson

Iceberg Berm
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Upper Layer — Small Roc

Sea Bed



Simulationwee _—

_ Hydrddynamic Study.
(Flow — 3D)

® Six Chamber Caisson

® Conditions:
— 40m depth
— 18m diameter wheel
— 5 x 10m Portals

— Current speed 1.25 m/s
(2.5 knots)
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Torque on Each of 3 Turbines in Tidal Energy Chamber
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Force on Each of 3 Turbines in Tidal Energy Chamber
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PDowear = FQFE; Velocity = 300 kN x 2 m/s
= & 500 kilowatts / wheel

/O pelele zléwheels per Caisson = 12 MW
_ = Vind Power Generator + 3 MW

—

'_'_*‘_; | 15 MW

/0 - 80 Caissons / Fence = 1.2 GW
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for Caisson Foundations
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Time = 398 Fringe Levels
Contouwrs of X -displacement )

min=-0.0614328, at nodes 35003 o 4.317e+00
max=4 31659, at node# 115545 B




Fringe Levels

Time = ] 0.000e+00
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., OCEAN HYDRO-ELECTRIC-STATION OCEAN HYDRO-ELECTRIC-STATION
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Von Mises ] i Pressure

Effective Stress (v—m)(E+&)
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e | Ice Diverter 2.5 MPa
ess in the Walls 7.0 MPa

~MPa Remforced Concrete

-

: 't More Research Work Required

— Will reduce structural loads
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2 Frogje :ne "Engineering Design

— rn\ | nment Loads — Current / Ice / Waves

-Qa crete & Foundation Design

—
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-,-j,__.__.-,__—__Power Generation Design

- —Wind-Power Potential
— Cost Estimate per Caisson
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S BESIgN'and Construction
— [0 nieiTank Test (Marine Institute)

—— '—~ h rodynamlc & Ice Impact Testing (IOT)
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?‘_‘-’*‘E_n\/lronmental Study

® Financing for Pilot Project
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o Sjilg aju g} BeIIe Isle - Green-Power Energy
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_ Plus - Canadian Economic Wealth
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~; thds as a Fixed Link or Bridge

= Many Other NAES Green Power Projects

¢ Seed Finhancing for R&D Required
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