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Above The ~eve~ower~enerator~aime~in 
g p ~ n  seatsts In August 1978. The tests= ' 

part of a joint research project by the 
lnternatlonal Energy Agency, Involving Eire, 
Canada, Japan, the LJK and USA in Wave power 
research. The key components aresir tutbims 
comprising blades fitted taelumiriiurn and 
bronze discs. Water under the ship a&$ asa 

2 piston and valve sallow air to flow thrwgh tlw 
turbines In one direction oniy. .. .' q ? -'.:,a to5 





The optlmum length of the converter Is 1.2 to 
1.7 times that of the average wave length. The 
bottom mounted OWC is flxed to the sea bed 
bydiagonally drlven plles. 

As wavm approach, the'ccrlumn moves Keiurblne la dlmily ooupled to an elmtrt* f. - ;. 
vertfcally. acting I lb a pl.len. T h i ~  forces the pewator whbh 1s nortndly housed behind ths ,: 
air above the water surface through the turbine mni chambare in the main body ot the 1 
mounted In the top stucturs. converter. 
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c k i h  mation as they pass. This moeion 
causes cofrespndmg forces in the four 
mooring chains, which can be used to work 
pumps a c t d y  on the sea bed, to pressurize 
sea water. The pumps comprise the very bat- 
tom section of each mooring chain, connec- 
ting it ro the sea bed anchor. The high- 
pressure output 5om the pumps of swerd 
cylinders wouId be connected to a main sup- 
plying a central tower with one large 
generator. B m s e  the largest part of the 
Bristol cylinder, the float, is so simple. it 
would probably be cheap in terms of 
materials. There are problems, however, 
associated with installing and maintaining 
the.pumps at  a depth of 50 m (165 ft) or so. 

Theie are m h y  otha reswch projects 
underway, both in the UK and elsewhere. In 
Norway, for example, two groups are work- 
ing on very different systems. One consists 
of a simple float which bobs up and down 
with the waves like a buoy. A cable tetheri it 
to a pump fixed to the sea bed to extract 
power. The other system would cmsist of an 
array of huge &tes round the coast, just 
under and parallel with the surface of ttbe sea. 
The plates would be arranged in s d  a way 
that incoming waves would be diffracted to a 
common focus where the energy would be 
concentrated, and extracted by any of the 
methods already described. 
In 1978, all the wave puwer designs being 

Left The clam wave 
energy converter has 
undergone successful 
tests at 1110 scale on 
reservoirs and at Loch 
Ness In Scotland. 
fully operational, 10 
Clam units would be 
llnked on a 300 m long 
splne moored faclng 
the waves. They 
would be capable of a 
peak generating 
capacity of 10 MW. 
The target cost per 
kWh is now a quarter 
of original estlrnates 
fw wave power 
energy. 

Left The mctifk 
converter 1s nearest 
In design to a 
conventional watw 
turbine. The seawrt 
fa- ~ontalne paneh 
Of one-way flaps, 
a r m &  alternately I tolet water In and 'W< m 

out, In operation, it 
I would have cons4sted 4 

I in ~anlld to the ;-j 1 a general shwe line. ; 

However, it was  not 

I found capable Of 
producing power 
pmportionate to its 

3 sire-a converter , E z im m w i d e w a u ~  
2 generate only 3 MW 
X 3 at peak capacity. 

d e ~ &  d in the UK were m&y examin- 
ed wit R the aim of ~ r i d n ~  the electricity that 
they might produce. The initial results wePe 
rather disheartening, but subsequent work 
has brought down the cost range to a level 
which is still at kast 1.5 times m a e  e q m -  
sive than electricity from coal or n u c h  sta- 
tions. But the calculation ignora the essence 
of wave power: serial production-the cost6 
decline as more units are produced. 

Another reason why it is uur&tic 
price electricity &m those devices .at this 
stage of development is that go far wrj little 
money has been spent on rwarch. 

One of the best-plad mutries for ex- 
&acting wave power is the UK, but 
attitudes remain cautious, and the ~ Q Y ~ ~ T I -  

mat is unwjling ta spend the mq 
necessary for further research. It s m  that, 
to be supplred with electricity from ww 
power, it must be seen to be worth inv&g. 
in energy which is free from the m- 
vironmental and plitkal problems of nuclear 
power. Th number of jobs that WO& be 
created by the construction and r n ~ ~  
of a wave-power station m+t be a factor in 
persuading a government to consida in* 
vesting in a full-scale r e s d  programme. 

It i s  likely that Japan, w k h  has few hsd 
fuel reserve and a smng mistrust bf nudear 
energy, will be the first cuuntry to W W B  
power a practical aleernatitre to increa$&y 
expensive imported coal and oil. And as om 
fossil fuel reserves dwindle, wave p& & 
bound to appear an increasingly attractive 
solution to the world'r rnehgy problem. 
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