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INTEGRATED SYSTEMS DESIGN – POWER TAKE-OFF 

In order to extract useful energy from ocean waves, some form of responsive mechanism able to resist the 

working force that the waves apply is required.  The waves act on this mechanism and hence transfer net 

power. This mechanism by which energy is transferred from the waves and into a useful form in the WEC is 

known as the power take-off (PTO).  

The Quoceant team have been at the heart of the Pelamis PTO development programme for the last 15 years 

and were integral to bringing this system to life, from conceptual to detailed design, manufacture, 

commissioning and operation.  They are now utilising this knowledge and experience to progress the 

technology further as part of a project for Wave Energy Scotland under their PTO call (2015).  

The Pelamis PTO system was highly innovative, cost effective, and well suited to volume manufacture.  It made 

use of familiar industrial components and demonstrated evidence of long-term reliability during an 

operational programme spanning 5 years.   The system was successively and progressively developed, through 

numerous iterations, to prove all the core technology and engineering elements required for an operational 

wave energy convertor.  The operational experience gained led to substantial further developments and 

understanding.  However, the 12,000 hours of operation and 250MWh generated during the P2 machine’s 

operational programme also demonstrated the exceptional reliability characteristics of the secondary 

transmission system and a wave-to-wire conversion efficiency in excess of 70%. 

The integrated PTO system was developed with mechanical, structural, hydraulic and electrical elements 

working in unison.   The most important operational demonstrated capabilities of the system include: 

 Power smoothing 

 High Efficiency 

 4-quadrant control of power & force 

 High-gain real-time control 

 Real-time SCADA capabilities & extensive diagnostics 

 Reliability & fault tolerance 

 Packaged for volume manufacture 

 Designed for safe & efficient maintenance.

  

The close-knit Quoceant team are a cohesive and effective unit that have built up a thorough understanding 

of ‘real-world’ project execution.  With expertise across many disciplines and a proven record in good 

teamwork to deliver complex, multidisciplinary projects we are confident that the experience and expertise 

that we have can prove invaluable to many projects across a range of sectors.    


