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Huge am ounts o f unexp lo ited  energy are available in the  ocean waves. The purpose o f wave energy 
converters is to  ex trac t th is  energy and convert it in to  e lectrica l energy. Point absorbers are wave 
energy converte rs w ith  sm all ho rizon ta l d im ensions. They oscilla te  in the ocean waves accord ing to  
one o r m ore degrees o f freedom . By dam ping th e ir  m otion , e le c tric ity  is produced. In o rde r to  
ex trac t a considerab le  am oun t o f power, p o in t absorbers are in tended to  be insta lled  in arrays. 
Some devices are even com posed o f several, in te rac ting  p o in t absorbers, in tegra ted  in one un it. The 
design and o p tim iza tio n  o f m u ltip le , c lose ly spaced p o in t absorbers is stud ied  in more deta il.

Several theo re tica l m odels e x is t to  p red ic t the  behaviour o f c lose ly spaced p o in t absorbers. The 
m ost w e ll-know n are the ‘ p o in t absorber a p p ro x im a tio n ’ [Budal, 1977; Evans, 1980; Falnes, 1980] 
and the ‘ plane wave a p p ro x im a tio n ’ [Simon, 1982; Mclver and Evans, 1984]. These theories  are 
based on assum ptions w hich are genera lly  no t fu lfil le d  fo r  c lose ly spaced p o in t absorbers. Hence, 
w ith  cu rren t co m p u te r capacity, Boundary Element M ethods (BEM) are becom ing m ore im p o rta n t to  
investigate  the perform ance o f array con fig u ra tio n s  o f po in t absorbers [Ricci et al., 2007; T agh ipou r 
e t al., 2008].

In the presented study, the  behaviour o f c lose ly spaced heaving p o in t absorbers has been 
investigated in un id irec tiona l irregu la r waves. C onstra in ts  are im p lem ented  im posing  lim its  to  the 
buoy m o tion  and con tro l forces. An array o f 12 buoys in a staggered g rid  layout is considered. The 
pow er abso rp tion  o f the array is o p tim ize d  in three d iffe re n t ways. Firstly, the  op tim a l param eters 
o f a s ingle body are applied to  the array. Th is appeared to  be not an e ffic ie n t o p tim iza tio n  strategy. 
Secondly, d iagona l o p tim iza tio n  has been applied. W ith th is  m ethod, all buoys have the same 
con tro l param eters, bu t they  are op tim ized  fo r  the  array. In the th ird  m ethod, the buoys get 
in d iv id u a lly  op tim ize d  con tro l param eters. Th is s tra tegy  c learly  ou tp e rfo rm s the  o the r m ethods. The 
presented m odel can be used to  estim ate pow er abso rp tion  values at specific  locations. An 
estim a tion  o f the yearly  absorbed energy at the W esth inder area has been made.
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