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Introduction 

 

In surface waves or swell, water particles roll in a circular motion. Coming in toward the shore, 

this energy is squeezed by the reducing depth. Below the surface swell, at a depth half of the 

length of the swell, the circular rolling motion becomes more elliptical, and at the sea bottom the 

water particles rock back and forth up to the breaker line. 

 

 

Waveroller Concept 

 

Bottom Waves 

In surface waves or swell, water particles roll in a circular motion. Coming in toward the shore, 

this energy is squeezed by the reducing depth. Below the surface swell, at a depth half of the 

length of the swell, the circular rolling motion becomes more elliptical, and at the sea bottom the 

water particles rock back and forth up to the breaker line. This is the bottom wave phenomenon. 

It has been studied and concluded that surface waves and bottom waves are strongly 

correlated. 

Bottom waves are by nature more continuous and predictable than wind. The reason is ocean 

swell which travels through ocean and hence can be forecasted days before it comes to shore. 

This gives excellent possibilities for predictable energy generation. 

 

Waveroller 

A WaveRoller device is a plate anchored on the sea bottom by its lower part. The back and forth 

movement of bottom waves moves the plate, and the kinetic energy produced is collected by a 

piston pump. This energy can be converted to electricity by a closed hydraulic system in 

combination with a hydraulic motor/generator system. 

WaveRoller is a modular concept. In practice this means that the plant capacity is formed by 

connecting a number of production modules into a WaveRoller plant.  Each module consists of 

3-5 wave elements installed into a common generation system. 

Due to the modular design, the WaveRoller plant can be taken into production gradually, 

module by module. Thus the scalability is good, and there is no technological upper limit for the 

plant capacity. Modules are also easily maintained and electricity production of the plant can 

continue also during module maintenance.  
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Performance 

Data collected in marine tests in the European Marine Energy Centre in Orkney, Scotland as 

well as in Ecuador have proven the strength of bottom waves and the viability of WaveRoller 

technology. Furthermore, evidence suggests that WaveRoller will be able to leapfrog other 

ocean energy technologies in terms of performance and economic considerations. In practice, 

every single economical as well as environmental investment consideration applied to 

renewable energy sources is more than fulfilled by WaveRoller. 
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Operating Area 

One of the key differentiators of WaveRoller is the ability to generate energy on a wider 

spectrum of wave conditions compared to existing wave energy solutions. WaveRoller is well 

suited for locations where wave periods are long and the swell is strong. The power levels 

achieved throughout the year in these locations fluctuate considerably less than for surface 

wave devices or wind energy. 

 

Economic Considerations 

Based on an estimated nominal power output of 13kW per individual WaveRoller plate, the 

investment cost amounts to approx. 3000 euros per kW already at the pilot stage. The targeted 

investment cost for the commercialization phase is between 800-1300 euros per kW and 

electricity generation cost between 30-50 euros per MWh 

 

Benchmarks 
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Environmental Impact 

WaveRoller is also extremely well positioned in environmental aspects with the following key 

considerations: 

·  The entire WaveRoller plant is placed under sea surface and hence it is completely 

invisible. Typical depth for this installation is about 7-15 meters and this means that for 

instance fishing ships can pass the plant without any conflicts. 

·  WaveRoller plates follow the natural movement of water. 

·  The plant does not generate any noise to surface or shore. 

·  WaveRoller has been designed using materials that are environmentally friendly and 

contain no hazardous substances.  

 

Technology Status 

1999  

Prototype test in Porkkala. Target: First Sea testing  

2000  

Small scale laboratory testing. Target: Scale model tests  

2002  

Prototype testing in Porkkala. Target: Small prototype testing in real sea environment  
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2003  

Prototype testing in Röda Grundet (Gulf of Finland). Target: Confirm energy capture potential, 

mechanical design, survivability  

 

2004  

Model evaluation. Wave tank tests in Laboratory of Water Resources, Helsinki University of 

Technology. Target: Fluid dynamic studies. More detailed wing design 
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2005 

Ecuador Salinas 1:3 scale prototype testing in Pacific Ocean environment with long swell 

periods of 15 – 20 seconds. Target: Doppler measurements. Evaluation of swell to power output  
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2005  

EMEC (European Marine Energy Center) Orkney 1:3 scale prototype testing in Atlantic Ocean 

environment. Target: Concept demonstration in both calm and rough winter conditions. Bottom 

wave velocity measurements using Doppler device.  
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2006  

Design and manufacturing of WaveRoller #1. 

 

 

2007  

Installation and commissioning of WaveRoller #1 and complete measurement and analysis of 

device performance. (Peniche - Portugal) 
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WaveRoller proto successfully installed in Peniche - Portugal  

First stage of planned pilot plant 

The WaveRoller proto now successfully put in action was the first proto of the pilot plant which is to be 

constructed in Portugal in 2008. If the winds and waves prove to be favourable during the April-May test 

period, AW-Energy will be able to estimate the energy production potential in different types of 

circumstances. First results will be available in June 2007. 

WaveRoller No1 is a fully submerged unit with dimensions of 3.5 by 4.5 by 6meters and weighing about 20 

tons. Unit includes "the green wing", the concrete bed, the hydraulic circuit and the generator which 

transform the energy from ocean waves into electricity. 

 

 

 

New patented technology 

The WaveRoller installed in nearshore area (in depth of 10–15 m) is a patented new revolutionary wave 

energy converter (WEC). A single production-sized plate will produce between 10 to 15 kW of electrical 

power in good wave conditions. 

The WaveRoller device is a plate anchored on the sea bottom by its lower part. The back and forth 

movement of bottom waves (surge phenomenon) moves the plate. The kinetic energy produced by the 

surge phenomenon to this plate is collected by a piston pump. When using series of plates an element 

farm can be established and hence a bigger power output obtained. 

The WaveRoller is the very first of its kind in full scale category. Before the installation of the prototype, the 

WaveRoller technology has evolved through numerous promising small scale laboratory tests as well as 

marine tests conducted in the European Marine Energy Center (EMEC), Scotland and in Ecuador. 
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Erkki Kasanen, project manager of AW-Energy Oy, stated "The Company has now completed a very 

important step of the development stage and looks forward to an extended testing period. We are 

confident that the tests which are now carried out will substantially further the planned pilot plant of 4–5 

WaveRoller units." 

 

 

 

Lena Group and AW-Energy establish a jointly owned company to 

harness wave energy 

Lena Group, one of the leading business groups in Portugal, through Eneolica, S.A., one of its companies, 

and AW-Energy Oy, a Finnish company commercializing it&apos;s state-of-the-art technology harnessing 

near shore bottom wave energy, have entered into an agreement to establish a jointly owned company to 

produce electricity from ocean waves in Portugal. 

Parties took a substantial commitment to finance a 1 MW level power plant which will be build during 

2008–2009. This plant will be based on the patented WaveRoller technology which has been built and 

tested successfully in Peniche Portugal and European Marine Energy Centre in Orkney, Scotland. 

With this partnership Lena Group takes thus another important step towards establishing itself as a strong 

alternative energy player capitalizing it&apos;s strengths in construction and energy fields. 

AW-Energy is satisfied in having found a strong local player which will be able to support the construction 

and operation of the first full scale wave energy plant. 

 


