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The ñFishermanò Wave energy converter 
(the land based version of Purencoôs WEC) 

1. A float in the sea absorbs mechanical energy from the wave on rising wave motion. 

2. The absorbed energy is transferred mechanically to land by means of a wire/rope  

ð reliable and very cost efficient. 

3. The wire motion causes the winch on land to rotate. 

4. The rotational mechanic energy is converted to hydraulic energy inside the winch unit. 
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In normal waves (i.e. small and average size waves) Purencoôs ñFishermanò 

WEC offers resistance to the waveôs motion and absorbs a significant share of 

the energy contained in the wave.  



In an extreme wave, the opposite happens: The ñFishermanò WEC is intelligent 

enough to behave in a way so that it does not try to absorb the vast amounts of 

the destructive energy in the wave. Instead it rides on top of the wave, allowing 

the excess energy to bypass below the float. 
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Inside the winch unit on land, the mechanical wave energy 

absorbed by the wire, is shifted up to a higher speed, and 

converted to hydraulic high pressure flow. 
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The WEC-SUCCESS CODE 

Understand and deal with  

the six fundamental challenges  

of wave energy. 

1. Extreme waves vs. normal waves 

2. Wave motion = slow motion 

3. Pulsating energy capture 

4. Offshore applicability 

5. The mooring dilemma 

6. Cost of offshore working hours 



Fundamental challenge #1:  

Extreme waves vs. normal waves 

 

 
The rare extreme waves are so much more powerful 

than normal waves. A wave energy converter must 

be designed so that it  

Å survives extreme waves 

Åbecomes cost efficient in normal waves (i.e. 

produces sufficient amounts of energy compared 

to CAPEX and OPEX). 



Fundamental challenge #1:  

solved by Purenco 

 

 

The overload protection 

mechanism: the speed limiter, 

ensures survivability in storms 

and hurricanes without incurring 

great dimensioning requirements 

(and high costs), and without 

hampering energy capture 

efficiency in normal waves.  



Fundamental challenge #2:  

Wave motion = slow motion 

 

 
The power of the waves, by nature, comes from 

slow motion speeds and great forces.  

 

Converting this power in a cost efficient way, calls 

for gearing it up into higher speeds and smaller 

forces. 



Fundamental challenge #2:  

solved by Purenco 

 

 

The gear transmission in the winch unit, 

and block-and-tackle gear (offshore 

version) gears up the mechanical wave 

energy at its capture. 
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Fundamental challenge #3:  

Pulsating energy capture 

 
Most wave energy converters can only absorb energy from a 

wave during a fraction of the waveôs oscillating cycle. 

 

This pulsating energy capture calls for being smoothed. 



Fundamental challenge #3:  

solved by Purenco 

 

 
A hydraulic accumulator 

smooths the  

captured  

energy. 



Fundamental challenge #4:  

Offshore applicability 

 

The greatest wave energy potentials on the planet 

are in the oceans, far from land. 

 

A successful wave energy converter technology 

should be a floating device which can be employed 

offshore, as well as near-shore. 



Fundamental 

challenge #4:  

solved by Purenco 

 

The system can be 

installed offshore, at any 

water depth. 



Slack mooring:  Tight mooring:  

Poor power capture 

efficiency in normal waves. 

Good survivability. 

Allows for higher power 

capture efficiency rates. 

Vulnerable in high waves  

or very expensive. 

Fundamental challenge #5:  

The mooring dilemma 

 

A wave energy converter should include the benefits and avoid the 

disadvantages of both ways of mooring. 



The speed limiter and the winch system provides for a dynamic 

mooring functionality, which means that the floats have the benefits of 

slack mooring and tight mooring, and avoid the disadvantages of both.  

 

Purencoôs patented dynamic mooring system means  

good survivability and power capture efficiency. 

In small waves, the wave energy 

converter behaves like a tight moored 

device, for maximum power capture. 

In large waves, the wave energy 

converter behaves like a slack 

moored device, allowing the excess  

 wave energy to pass by. 

Fundamental challenge #5:  

Solved by Purenco 

 



Fundamental challenge #6:  

Cost of offshore working hours 

 

 
Offshore working hours 

are expensive, and 

work progress is slow 

in heavy weather. 

 

Time spent onsite for 

installation and 

maintenance should be 

kept to a minimum. 



The system is quick to install and uninstall.  

 

Subsea elements can easily be taken to surface 

or to land for maintenance and inspection. 

Fundamental challenge #6:  

Solved by Purenco 

 

 



Additional advantage in a development phase: 

small & efficient basic unit. Scaling up = multiplying 

200 kW Purenco 

offshore unit, North Sea 

(Ø 10m = maximum scale) 

240 kW 

Langlee E²  

wave energy converter 

750 kW  

         Pelamis machine                

                   (Aguçadoura, Portugal) 

      500  kW  

      Wave Star  

full scale prototype 

(Hanstholm, Denmark) 



Purenco Power:  
Converting the wave energy into electricity 
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The hydraulically converted energy 
powers a turbine and an electric 
generator producing electric power. 



Purenco Freshwater:  
Desalinating seawater using wave energy 

The hydraulically converted energy 
is used directly for pressurizing sea 
water, which is desalinated in a 
reverse osmosis unit. 

Reverse Osmosis 

system from Eide 

Marine Tech 



4-Feb-12 

Desalination example: Two parks with 12 wave energy converters each  

Diameter of each float:  6 m 9 m 

Daily capacity of freswater production 7 680 11 520 m³/day  

Daily average of freshwater production 3 432 5 136 m³/day  



Land-based park, 12 units  
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Conventional wave power system and RO-technology: 

Total energy loss: 54 % 

Purenco integrated wave power and RO-system: 

Freshwater 
Smoothed 

pressurized 

seawater flow 

Oil to 

seawater 

pressure 

exchange 

Pulsating 

hydraulic 

energy 

10% 10% 3 4 % 2 % Energy losses: 

Converted 

mechanical 

energy 

Ocean 

waves 

Total energy loss: 23% 
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Integrating Purenco wave energy converter with RO means greatly 

improved total efficiency, due to fewer energy conversion steps. 



Milestones accomplished and technology status 

Å ñFishermanò Prototype II sea trials 

V Installed at the coast of Fedje, near Hellisøy fyr 

V 120 days in operation in 2008 (May ï December) 

V 50 days continuous operation  

V Survived the hurricane ñUlrikò (in late October 2008) 

V Energy absorption and conversion ability verified 

 

Å Mathematical modelling, CMR Prototech 

V Confirms survivability in 25m high waves 

V Confirms power capture efficiency of up to 15% 

V Investigations show that system can be tuned to capture up to 25% of the energy in the waves. 



Mathematical Verification ς by CMR Prototech  

Stress forces on wire in a 25 m high wave near maximum steepness. 

Without overload protection device: With overload protection device: 

breaking load breaking load 

Mathematical modelling confirms the efficiency of the overload protection device 



Å Three patents, # 1 ï 3, granted for Norway and in PCT process 

Å Patent protection of core technology: Patent #1 and #2. 

Å Patent # 4 granted for UK and now in PCT process 

Å Patent # 5 application filed in February 2011 

Å PCT-status:  

Patent #1: The company is finalizing patent protection for core technology patent in 

USA, Canada, Chile, Portugal, Spain, France, UK, Ireland, Japan, China, Indonesia, 

New Zealand and Australia.  

 

Patent #2: We are finalizing protection phase where we have selected EU. 

 

Patent #3: Canada, USA, Chile, EU, Morocco, South Africa, India, China, Japan, 

Australia and New Zealand are selected for patent protection. 

 

Patent status 



Patent #4 
·Granted in UK, June 2011. 

·Protects a floating wave energy device by submerging it during storms, 

combining conventional submarine buoyancy control technology with a 

wave activated negative feedback mechanism.  

·A wave energy concept of its own. 
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