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Tuomi et al. 2011: 99.9%-ile
2001-2007

Introduction

 Energy demand increases
* Need of CO,- free energy

« Potential energy source: field of
ocean waves

Wave energy:
 Renewable energy source with
high power density

 Eastern Baltic Sea coast containg
the largest wave energy potential,,,
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Wave simulations (a.raamet)

Third-generation spectral
wave model WAM

Spatial resolution about 3x3
nautical miles

Temporal resolution 1 hour
38 years (1970-2007)

Forced by adjusted
geostrophic winds (Swedish
Meteorological and
Hydrological Institute)

|dealised ice-free conditions
Entire Baltic Sea
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For computing the energy flux:

« Significant wave height A
From model, once

* Peak periOd >~ In hour for each
» Direction of wave coastal section
: —  (5.5km)
propagation
e Orientation of the )
modelled coastline .~ constant
e Seawater density _
L
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Energy flux:
Product of power densit@‘nd group velocity

W} Computation of
energy flux
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Temporal variability of energy flux

Single values: exceed average values by two orders of

magnitude (>100x)

Maximum 680 kW/m
Average of grid point 2,5
KW/m

Max. 470 kW/m
average 1,2 kW/m

Max. 286 kW/m
average 1,5 kW/m

Max. 110 kW/m
average 0,7 kW/m
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Seasonality of the wave resource
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Sea states with the greatest contribution to the
annual energy:

« Baltic Proper: significant wave height ~2-4 m,
peak period ~6-9 s
Semi-sheltered sub-basins

« Significant wave height 1-3 m, period 4-8 s
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Cumulative wave energy flux, %
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~ 1% of the total annual energy The r()le ()f
arrives within 170-200 days

~ 60% of the annual energy arrives storms

within 20 days \

annual energy:
~ ~3-4 days v,
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Summary

e Total theoretical wave energy ~1500MW
— Estonia (western coast) 400 MW
— Gulf of Finland 200 MW
— Lithuania and Latvia 600 MW

 Reasonable variation along the coast
e Considerable amount of energy arrives within few storms
— 30% within 3-4 days
— 60% within ~20 days
— Practical utilization is complicated
« Optimal wave energy resource & converters’ choice:
— Wave height ~2-4 m, period 6-8 s

~* Largest limitation: Natura 2000 / Marine Protected Areas:
A — Total realistic resource 840 MW 15
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