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Abstract 
Developing renewable sources of energy will play a key role in the USA’s strategy to reduce greenhouse 
gas emissions, to create new jobs and to enhance regional development. As 70% of the earth surface is 
covered by the oceans, there are vast natural marine energy resources that are available for our utilization. 
These include wave energy, energy generated by ocean current and energy extraction through ocean 
thermal conversion (OTEC). For wave energy, it was predicted that along the US west coast and in 
Hawaii, the potential power that can be extracted from the ocean waves is 15-25 kW/m of the wave crest 
length. 
Even though there is a vast resource of marine renewable energy in the oceans, the utilization of such 
power has been far from full or even effective. This was due to both technological and economical 
challenges in the past. Technically, converting and utilizing wave power or other hydrokinetic power 
requires multidisciplinary knowledge and skills of the researchers and engineers. It also requires advanced 
theories and numerical simulation models to predict the wave motion and fluid-structure interactions. 
These advanced models were only developed in the recent two decades. Economically, the oil price was 
relatively low in the past, and therefore alternative energy did not seem to be attractive to many scientists 
and engineers, especially those in the US. More research work was carried out in European countries, 
however, even in Europe, the energy conversion efficiency from the wave or tidal power was low. 
In recent years, developing marine energy converter systems has become a very active research topic for 
many countries in the world. The reasons for this fast development include the rapid rise in oil production 
cost and price, and the societal desire for cleaner energy in order to protect the environment. In this talk, 
the efforts of Renewable Energy Design Laboratory of the University of Hawaii at Manoa on 
incorporating distributed wave energy generation for new concepts of electric mobility will be reviewed. 
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