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 Abstract: 
 

Global energy needs are likely to continue to grow steadily for the next two and a half 
decades. If governments continue with current policies the world’s energy needs 
would be more than 50% higher in 2030 than today. Over 60% of that increase would 
be covered in the form of oil and natural gas and climate destabilizing carbon-dioxide 
emissions would continue to rise. Diversification of Renewable Energy Sources is 
fundamental in a path to ensure sustainability. In this contest wave energy can pro-
vide great contribution, having its worldwide resource been estimated to be up to 10 
TW. While innumerable projects went through an initial testing phase that lasts 5-10 
years, only few of them reached the sea prototype testing and eventually commercial-
ization. Good ideas can fail between the R&D and market stage. This event is de-
scribed by Tom Delay, Head of the Carbon Trust, as “falling into the valley of death”. 
It is indeed necessary to reduce information gaps or asymmetries between ventures 
and private investors, and to promote an accelerated shift from a technology to a 
market focus.  
 
Research presented in this Thesis contributes to reduce the technical and non-
technical risks associated to the wave energy sector. The results are based on labor-
atory tests, numerical simulations and feasibility studies for the SSG multilevel over-
topping wave energy converter. The study regards waves-structure interaction, geo-
metrical optimization for power capture and feasibility of the SSG-breakwater applica-
tion. The work was divided in the following four selected research topics: 1. Laborato-
ry testing on hydraulic performance and wave loadings, 2. Application on breakwaters 
and comparison with OWC wave energy technology, 3. Economical considerations 
and 4. Environmental impact assessment. 
 

 Supervisor: 
 

Associate Professor Jens Peter Kofoed and Associate Professor Peter Frigaard 
 

 Opponents: Professor Lars B. Ibsen (Chairman), Aalborg University, Konsulent Hans Christian 
Sørensen, SPOK ApS and Senior Lecturer Tony Lewis, Cork University College. 
 

 Defended: 
 

04.12.2009 

 Employment after PhD: Aalborg University, Department of Civil Engineering 
 


