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Wave energy converters are constantly being deployed in nearshore and coastal areas
characterized by increased potential, and a recent review concerning point absorber wave energy
harvesters is presented in Ref.[1]. The performance of the devices installed in the nearshore and
coastal environment, where the bottom terrain may present significant variations, can be evaluated
by formulating and solving interaction problems of free surface gravity waves, floating bodies, and
the seafloor; see, e.g., Mei [2]. A thorough presentation of the interaction between waves and
oscillating energy systems can be found in Falnes [3].

Models describing coupling methodologies for numerical modelling of near and far-field
effects of wave energy converter arrays are presented in various works; see, e.g, Ref.[4—7].In the
present work a hybrid boundary element method is used, in conjunction with a coupled mode model
and perfectly matched layer model, for obtaining the solution of the propagation/diffraction/radiation
problems of floating bodies in variable bathymetry regions. The implemented methodology is free of
mild-slope assumptions and restrictions. The present work ia based on extends previous results
concerning heaving floaters over a region of general bottom topography in the case of generally
shaped wave energy converters (WECs) operating in multiple degrees of freedom. Numerical results
concerning the details of the wave field and the power output are presented, and the effects of WEC
shape on the optimization of power extraction are discussed. It is demonstrated that consideration of
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heave in combination with pitch oscillation modes leads to a possible increase of the WEC
performance.

Furthermore, a novel Boundary Element Method (BEM) is developed and applied to the
investigation of the performance of Oscillating Water Column (OWC) systems, taking into account
the interaction of the incident wave field with the bottom topography [8]. The modelling includes the
effect of additional upwave walls and barriers used to modify the resonance characteristics of the
device and improve its performance as the U-OWC configuration [9,10]. Numerical results
illustrating the effects of depth variation in conjunction with other parameters—such as chamber
dimensions as well as the parameters associated with the turbine and power take-off system—on the
device performance are presented and discussed. Finally, a case study is presented regarding the
potential installation of an OWC in a selected port site in the Black Sea, characterized by a good
wave energy potential, on the coast of Romania, and more details can be found in Ref.[8].
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