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Wave energy is a renewable energy source th a t has the po ten tia l to  con tr ibu te  s ig n ifica n tly  to  our 
renewable energy supply. In the last decade m any concepts fo r  wave pow er conversion have 
in tens ive ly  been stud ied  and developed, a.o. the  Wave Dragon Wave Energy C onverte r (WD-WEC) 
(Kofoed e t al., 2006). The WD-WEC is a flo a tin g  o ffshore  converte r o f the  ove rtopp ing  type. Two 
wave re flec to rs  focus the inc iden t waves tow ards a ram p. The focussed waves run up the ram p and 
ove rtop  in a basin above mean sea level. Power is produced when the stored w ater dra ins back to  
the  sea th ro u g h  hydro tu rb ines. The considered WD-WEC has a rated pow er o f 2MW in a 12kW .m ' 
wave clim ate. As the rated pow er o f a single device is re la tive ly  sm all, several WD-WECs need to  be 
insta lled in a geom etric  co n fig u ra tio n  o r in a ‘fa rm ’ .

WD-WECs in a fa rm  are pa rtly  absorb ing  and p a rtly  re d is tr ib u tin g  the inc iden t wave power. As a 
resu lt a wake behind each WD-WEC is created. The pow er absorbed by each ind iv idua l WD-WEC in a 
fa rm  is a ffected by the  wakes o f its  ne ighbouring  WD-WECs. The wake e ffects in a fa rm  and 
consequen tly  the pow er absorbed by a fa rm , depend on the wave c lim ate  and on the lay-out o f the 
farm . The fa rm  lay-out does not on ly  a ffect the am oun t o f absorbed pow er bu t also m od ifies  the 
cost o f the  fa rm . M ain ly the  cost o f the e lectrica l cables between the  WECs in a fa rm  is a ffected by 
the fa rm  lay-out. The costs o f ins ta lla tion , opera tion  and m aintenance are to  a lesser degree 
dependent on the  fa rm  lay-out.

In th is  study, the  lay-out o f a fa rm  o f WD-WECs is op tim ized  to  decrease the cost per produced kWh. 
There fore  the pow er p roduc tion  o f tw o  d iffe re n t fa rm  lay-outs o f WD-WECs w ith  a rated pow er o f 
198 MW (99 WD-WECs arranged (i) in a single line and (ii) in a staggered g rid ) in a near shore North 
Sea wave clim ate, has been assessed num erica lly  using the tim e-dependen t m ild -s lope equation  
m odel MILDwave, developed at Ghent U n ivers ity  (Beels e t al., 2006). Furtherm ore, fo r  each lay-out 
an op tim a l (low  cost) subm arine cable ne tw ork  has been designed.

The results, as presented in th is  poster, ind icate  th a t the investm ent cost o f the subm arine cable 
ne tw ork  is on ly  a fra c tio n  o f the  to ta l investm ent cost o f the farm . Hence, when des ign ing  the lay­
o u t o f a fa rm  o f WD-WECs, m a in ly  m axim um  pow er p roduction  should  be aimed at. A s ingle line o f 
WD-WECs resu lts in the h ighest pow er p roduction  and lowest cost o f energy. On the o the r hand th is  
lay-out requires a w ide sea area.
The ins ta lla tion  o f a line o f WD-WECs in fro n t o f a fa rm  o f w ind  tu rb in e s  may be beneficia l. In th a t 
case the  WD-WECs may be connected to  the tra n s fo rm e r p la tfo rm  o f the w ind  farm , w hich reduces 
the  g rid  connection  cost. Furtherm ore, the WD-WECs reduce the wave he igh t in th e ir  lee, which 
makes m aintenance o f the fa rm  o f w ind  tu rb in e s  easier and cheaper.
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