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1. Introduction



1. Introduction
Original Aim : a feasibility study for using wave energy 

(Pelamis) to supply electricity to Kangaroo Island

• Wind Prospect Pty Ltd is the official industry partner
– SA based wind farm developer
– Parent company established in the UK in 1988
– Ocean Prospect now working on using Pelamis 

• Pelamis feasibility research in Australia officially 
started with this project – NEW work



1. Introduction
Original Aim : a feasibility study for using wave energy 

(Pelamis) to supply electricity to Kangaroo Island

NEW AIM & SCOPE:
– Identify the BEST sites for wave energy in 

southern Australia and asses their feasibility
• Wave Resource assessment

• Survey of coastal bathymetry
• Electricity demand and grid infrastructure

– Investigate desalination using Pelamis
– Produce a brief lifecycle analysis



2. Pelamis Technology





• Cylindrical sections 
linked by hinged 
joints

• Rams pump high 
pressure fluid 
through hydraulic 
motors via 
accumulators

• The motors 
generate electricity 
which is fed to 
shore by submarine 
cable



Design Features
• Survivability is the core theme
• Uses 100% Available Technology
• Offshore locations 50-100m depths –highest energy
• Flexible mooring & weathervanes
• Towed to shore for maintenance - yoke
• Result 6 years of testing, modelling and development by 

OPD in Edinburgh, UK - design is independently 
verified



Specifications
• Overall Length 150m
• Diameter 3.5m
• Displacement 700 tonnes (300 tonnes steel, 

400 tonnes sand ballast)
• Contains 6 - 157kVA generators
• Overall power rating 750kW

• Can save 2000 tonnes CO2 per year (Gas turbine equivalent)







“A 30MW ‘wave farm’ would occupy 1 square km 
of ocean, powering over 20,000 households”



First commercial wave farm announced 19th May 2005, 
first 3 Pelamis €8m (~$AUD13m), 30 anticipated.

Cost to drop with more orders.



3. Wave Energy Resources



3. Wave Energy Resources
• Ocean wave energy is generated by ocean winds, 

which are powered by the sun.
• Energy can be carried thousands of kilometres
• As waves move into shallower water (<50 metres) 

energy density decreases due to interaction with sea 
bed.

• Wave energy – units of kW/m crest length - is 
proportionate to the square of the wave height

• Distance over which energy is supplied to waves is 
known as the ‘fetch’ distance





Wave types: Long fetch swell, short fetch chop, refraction and radiation





3. Wave Energy Resources
• For this project 3 ½ years of wave rider buoy 

data were statistically analysed from Cape Du 
Couedic, Kangaroo Island and 7 years of data 
from Cape Sorell, Tasmania – supplied by 
BOM

• Various forms of wave data sources were 
explored:
– Wave data from satellites
– Modelled wave data from wind data

• A bathymetric survey was undertaken for the 
entire coastline of southern Australia, 
searching for 50 m depth contours < 10 km to 
the shore, with good exposure to long fetch 
swell.

Wave rider buoy components



Mean Directional Climate
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Wind speed vs Wave height, Cape Du Couedic (Watson 2001)

*Wind direction is also important – directional climate



Typical wave energy histogram (from Cape Du Couedic)

*Wind direction is also important – directional climate

Available Power Flux 2003

0

3000

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
kW/m

fr
eq

ue
nc

y



Distribution of sea states, Cape Du Couedic – Pelamis almost ALWAYS generating



4. Wave Farm Case Studies



Mean Directional Climate



Bathymetry south of American River, 20 km to 50 m contour



4. Wave Farm Case Studies
• The resource assessment identified that Portland, 

Victoria is the best site for a wave farm in Australia
– High exposure to wave energy
– Ideal bathymetry for Pelamis
– Close to substation and demand
– Positive support from community and network provider

• May meet competition with Australia’s (southern 
hemisphere) largest wind farm proposed for 
Portland (195 MW) – Pacific Hydro



Mean Directional Climate







Mean Directional Climate



Comparison of Modelled Pelamis Performance

A Pelamis at Portland estimated to have a mean output of 330KW 
– Capacity Factor of 44%,

Annual electrical energy production of 2.9 GWh

Pelamis Power (kW)
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5. Developments in Desalination



5. Developments in Desalination
• Wind Prospect required some research into 

incorporating reverse osmosis into the Pelamis 
design – conceptual level.

• A number of configurations were proposed
– Purely mechanical means – avoiding expensive electrical 

components
• It is estimated that a single Pelamis could generate 

1MLD fresh water from sea water (CF=40%)

• Using this figure - 27 Pelamis located at Cape 
Carnot could generate ~10GL/a – enough to meet 
supply of all Eyre Peninsula



The Aquadam Concept– by John Dobozy, innovative architecht



6. Lifecycle Analysis



6. Lifecycle Analysis

• Analysed the potential environmental impacts of the Pelamis 
design throughout its life cycle – from mining raw materials 
to through to dismantling and recycling.

• Concern for mass of steel – embodied energy
• Mass estimations made for the analysis:

– 300 tons steel for Pelamis unit

– 100 tons steel for mooring equipment
– 9 tons per km of submarine cable

• Using a lot of assumptions, the energy needed to make a 
Pelamis was calculated to be ~4,300 MWh



6. Lifecycle Analysis

• Energy Balance or Payback Period:
4,300/2,628 = 1.626 years (CF = 40%)

• This is short considering the design life is 15 years (or longer) –
even shorter with concrete mooring weights

• Shorter than other wave energy converters investigated
• Considerably longer than for wind turbines – (6.8 to 9 months)

• Given that a single Pelamis can reduce CO2 by 2000 tonnes/year, 
the benefits of the design far outweigh its environmental impacts



7. Conclusions



7. Conclusions

• Was able to identify the best sites for wave energy in southern 
Australia and assess their feasibility.

• Even though the scope changed significantly, the project was 
successful in meeting almost all the aims that were set.

• Portland has good potential for a wave farm, but Wind Prospect 
believe that it not a good political environment to develop wave
energy in Australia.

• Wave energy is set to become a valuable addition to the renewable 
energy mix.
– Combating climate change
– Reducing pressure on fossil fuels

– Providing energy for a sustainable future



Questions?


