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• Single Buoy

• Sparse Array of Buoys

• Compact Array of Buoys

• OWC on a coast
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Background : single buoy
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Power extraction
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Conditions for maximum extraction –

impedance matching
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Size  effect for a single buoy

a/h=
a/h



Sparse array

wavelength ~ spacing >> buoy size

6



77

Away from Bragg Resonance

(Garnaud & Mei, 2009, submitted)
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Effect of extraction rate and on Reflection and 

Transmission
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Power absorption efficiency 

vs Detuning
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10OMAE-09, Honolulu 10

Fred  Olsen 

(FO3)

ABB Power 

Systems, 

Norway

36 m x 36 m, 

2.5 MW

2.8 million Euro

Buoy size, spacing 

<< wavelength



Boundary Condition  on water 

surface 
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FO3 vs. single buoy of equal 

volume. f=0.2,    =0.5g

kh

a/h=

R=

Array of compact arrays?
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Mouth of Douro river,

Porto

New

breakwater

Dual purpose structure: OWC plant

integrated into a breakwater



4 coastlines and OWC

Convex cornerConcave corner

Martin-Rivas & Mei (2008)

Lovas & Mei (2009)

Coast
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Strategy of solution
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Maximum efficiency for one frequency?

Sarmento & Falcao (1984)



Optimization for all frequencies

by proper design of turbine 

system alone
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Fixed  OWC radius, different  chamber height (volume)
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IDEAL OPTIMIZATION FOR 

ALL FREQUENCIES 
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Comparison of 4 coastlines 

21March 1, 2011 NREL workshop



Practical optimization
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Conclusions

• Large OWC allows more modes, efficiency 

bandwidth  increases

• Chamber can be selected to broaden 

bandwidth 

• Practical turbine control can broaden 

bandwidth.

• Needed: Nonlinear modeling, Control of 

Power- takeoff
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