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2 The Mission of PRIMED  

   It is the mission of PRIMED to accelerate the development and 
adoption of marine renewable energy technologies, including wind, 
wave, and tidal solutions. This is achieved by working with both 
communities and the private sector in order to identify the 
resources, assess the technology, and weigh the economics. 
 



3 Overview  

ÅAssessing Wave Energy Resources 

ÅModelling Wave Energy Converters 

ÅModelling Community Integration 

ÅExample Case Study 



4 Assessing Wave Energy Resources 

   Consider a planar wave traversing a flat, infinite sea. 

The sea surface elevation, –ὼȟώȟὸ, above some 

reference plane, can be described by 

 

 

 

 

 

Planar wave 

–ὼȟώȟὸ ὥÃÏÓς“ὪὸὯὼÃÏÓ— ώÓÉÎ— ‰  



5 Assessing Wave Energy Resources 

   However, common experience tells us that a single, 

planar wave is generally not a suitable model for a 

realistic sea surface. Therefore, one might better 

model a realistic sea surface by way of a superposition 

of planar waves 

 

 

 

 

Superposition of planar waves 
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6 Assessing Wave Energy Resources 

   With respect to the potential wave power transport 

along a given sea surface, one might introduce a 

directional variance density spectrum, ὉὪȟ—, defined 

at a point ὼȟώ and for a time interval ὸɴ πȟὝ, such 

that 

 

 

 

with ὉὪȟ— generally being given by ὉὪὈ—. From 

this, the potential wave power transport (power per unit 

capture width) for deep water waves can be computed 

by way of 

 

 

 

where ὧ Ὢȟ— is wave group velocity. 

 

 

 

 

 

Example directional variance density spectrum [rad, Hz] 
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7 Assessing Wave Energy Resources 

Deployment of Watchmate buoy 

   In practice, the directional variance density spectrum 

for a given point and time interval is measured by way 

of a buoy deployment. In extension, the data collected 

from buoy deployments can be used as boundary 

conditions for sea surface modelling in the nearshore, 

where a simple superposition of planar waves in a flat, 

infinite sea ceases to be a suitable model. Perhaps the 

most commonly applied nearshore modelling 

technique is the Simulating Waves Nearshore (SWAN) 

model. 


