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The wave energy research and development challenge 

The wave energy industry is currently at a significant juncture in its development. The last ten years 
has seen significant investment in the development of wave energy converters (WECs), specifically 
Pelamis and Oyster, but little concrete progress appears to have made relative to the investment. 
Whilst the commercial development of wave energy is not a direct research challenge, it is 
important that research undertaken supports the wave energy industry in reaching 
commercialization because otherwise wave energy is in danger of becoming irrelevant. 

A review of the current state of wave energy indicates that we can relatively accurately predict the 
performance of WECs, as well as the structural loads that they are likely to experience. In addition, 
there is a significant amount of research supporting the optimal design and control of WECs from a 
power performance perspective. Looking at the abandonment of recent WEC prototypes, it was 
typically not the power performance that was an issue, but engineering details such as the 
performance of connectors, pipes, valves, etc. as well as the complexity of offshore operations that 
caused the major problems. Although there is clearly a role for research into improving the 
performance of these components, the more fundamental research question is - to what extent can 
we design WECs to avoid these engineering issues? In support of this research, a significant amount 
can be learnt from forensically studying the “failures” of the prototypes. Leading on from this there 
is the question - how should we design WECs to minimize the cost of energy? Effectively, research 
needs to re-focus onto a techno-economic perspective, where the economics considers the full life-
cycle costs of the technology. Included in this is development of an economic case for wave energy. 

Whilst some of this research may be done in the laboratory or using computer modelling, it will also 
require the deployment of prototypes both to help identify the key issues as well as to investigate 
potential solutions. It is suggested that for practical and economic reasons these prototypes should 
be relatively small, but necessarily, fully-operational devices. This means the research focus, at least 
in the short to medium-term needs to move from large-scale wave energy exploitation to the 
development of wave energy converters suitable for niche markets. This is not to argue that 
research should be defined by commercial requirements, but recognises that if wave energy can be 
demonstrated for small niche technologies then this can progress to the development and 
deployment of larger and more powerful devices suitable for large-scale energy production. 
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