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1 Executive Summary 
This document acts as a guide to the contents of the reports produced for Wave Energy Scotland 

(WES) as part of Project Secure. Project Secure was set-up to capture key learning from Pelamis 

Wave Power (PWP), who developed wave energy converter technology for 15 years and included 

deployments in Portugal and Scotland. This knowledge capture project was initiated after WES 

purchased come of the Intellectual Property rights from PWP in 2014.  

These documents are to be shared with participants in WES funded development programmes, to 

prevent participants having to go through the same learning exercise. This approach meets a 

number of the WES objectives – ensure that the learning gained from support for wave device 

development and deployment to date, in particular the learning from Scotland’s leading wave 

technologies, is retained and used to benefit the wave energy sector and to avoid duplication in 

funding, encourage collaboration and foster greater standardisation across the industry. 

This summary report lists each of the documents produced by former staff of Pelamis and brief 

executive summaries (written by WES) for each are also included to act as a ‘sign post’ for the 

reader.  

The summary report is split into six main sections. These are; 

 WP1 – Tank Testing and Scale Models 

 WP2 – Power Take Off 

 WP3 – Mooring and Connection Systems 

 WP4 –Simulation and Modelling 

 WP5 – Economics 

 Other Documents 

 

Note that additional reports, documents and data files referenced here and in the deliverables 

may not be currently available.  
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2 WP01 – Tank Testing and Scale Models 
This work package focused on tank testing and scale model construction. The reports cover the 

design and construction of the various scale models used by Pelamis and the equipment which is 

now owned by Wave Energy Scotland. A number of possibilities for future use of these models is 

given, exploring additional research opportunities. Good experimental practice is covered 

discussing various existing sets of tank test guides. Validation of numerical model using physical 

tests is covered with particular focus on the PELs suite developed in-house by Pelamis, covered in 

more detail in WP04.  

2.1 Models, Control and Instrumentation 

File Name: WES-CHR-D1.pdf 

WES Executive Summary 

This report, with its associated electronic files, summarises the supporting documentation for the 

Pelamis model used for scaled tank testing. It documents the design, construction and calibration 

of the physical scale model, supported by an inventory of model components and a description of 

the disassembly/reassembly of the model for servicing. Ancillary equipment, including force 

gauges, control systems and other instrumentation are described. The results from wave tank and 

laboratory testing between 2011 and 2014 are presented, along with background on the 

acquisition software used and methods of data processing. Data processing to allow comparison 

with numerical modelling is also covered.   

A directory listing the electronic files which support information relating to the testing of the scale 

model of Pelamis are also given, along with their location. These include experimental test data 

from 2011 to 2014, data acquisition and processing software, model calibration software, 

Solidworks™ models of the model component parts with a supporting parts list, ‘C’ code for the 

model microcontroller, and equipment manuals and documentation. 

2.2 Critique of Potential Future Work 

File Name: WES-CHR-D2.pdf 

WES Executive Summary 

This report contains a review of the range of possible future model tests for the ex-Pelamis 

model, now owned by Wave Energy Scotland and suggestions for ‘good practice’ for wave tank 

testing and analysis of wave energy converter (WEC) models. 

It is noted that the ex-Pelamis model is versatile enough to form a general-purpose platform for 

investigations of wave-body interactions, and of attenuator WECs. 

The first part of the report gives a brief description of the model and the associated equipment, 

emphasising its versatility. This is followed by consideration of the configurations into which the 

model can be assembled, its control capability and the capability of the FloWave wave tank, which 

is used as an example of a state-of-the-art test facility.  There then follows a survey of the possible 

areas of wave energy research that could be explored with this scale test model and the FloWave 

tank. 
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The second part of the report presents contributions to good experimental practice, drawing on 

experience to complement several existing tank testing guides, including those from Equimar and 

Supergen Marine. The practicalities and organisation of an experimental programme are 

addressed in order to demonstrate how efficiency of time and cost may be achieved.   

2.3 Physical Model Experimentation, Supporting PELs 

Numerical Modelling Validation. 

File Name: WES-CHR-D3a.pdf 

WES Executive Summary 

This report concerns experiments performed in order to validate numerical code using a physical 

scale model of the Pelamis and associated simplified models. The numerical code specifically 

referenced here is the PELs suite of in-house software developed to model the response of the 

Pelamis WEC in a wide range of sea conditions. 

An overview of the Pelamis scale model and its components is given, along with a description of 

how those components can be used to create alternative configurations that differ in certain key 

parameters, such as degrees of freedom, length, cross-sectional shape, orientation to the water 

surface and mooring restraint.  Testing such a broad range of configurations provided a more 

comprehensive validation of the PELs software.  

The report covers in detail how important descriptors of the physical model, including geometry, 

mass distribution and control (i.e. the demand impedance of the model to external forcing of 

waves) are measured, collected and passed as input to PELs code.  Calibration of the internal 

model sensors and external gauges is described together with their stability and estimates of 

errors. A suite of regular and irregular wave test conditions are considered, along with an 

indication of their repeatability. The specification of the impedance controls used in the model is 

given, followed by a summary of the tests performed on model configurations and controls, and a 

brief discussion on data quality.   

2.4 Using Pelamis Modelling Tools to Advance the Industry 

State-of the-Art 

File Name: WES-CHR-D3b.pdf 

WES Executive Summary 

This report addresses the value embodied in the Pelamis modelling tools which evolved between 

1998 and 2014, the value of the physical scale model, and noting how experiments can proceed 

independently of numerical modelling and still yield important insights for ongoing concept 

development. 

A description of the most recent Pelamis modelling work is given, along with suggestions of how it 

might be applied generally to the onward development of WECs. The main focus is the physical 

scale modelling and the range of topological possibilities which the Pelamis model provides. These 

possibilities suggest a range of experiments which may be used to validate the PELs numerical 

code, other existing code, or new code as it appears. Finally the report provides a summary of the 

generalised resource that the Pelamis scale model embodies, and recommends areas of research 
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and specific experiments designed to advance and broaden the industry state of the art in WEC 

modelling.  

2.5 Non-Confidential Summary: WES Dissemination and 

Capability Statement 

File Name: WES-CHR-D3c.pdf 

WES Executive Summary 

This report is an overview of the deliverables of the experimental modelling portion of the 

Pelamis knowledge transfer to Wave Energy Scotland under Project Secure.  The reports D1, D2, 

D3a and D3b constitute a guide to the Pelamis physical scale model, associated equipment and 

data. They document the nature of this resource and how to use it, so it can to continue to deliver 

value.  

The summaries and main conclusions from each of the reports in this deliverable are included 

here, bracketed by an introduction and concluding remarks. For the sake of brevity, effort has 

been made to avoid lengthy verbatim quotations from the previous deliverables; readers with 

further interest are referred to the original documents. 
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3 WP02- Power Take-Off 

3.1 Power Take-Off: Non-Confidential Summary Report 

File Name: PTO_Summary_Report_C2.pdf 

WES Executive Summary  

The extraction of useful energy from ocean waves requires that the waves act on some form of 

responsive mechanism able to resist the working force that the waves apply and hence transfer 

net power from the waves. 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 extent of a PTO system within a WEC is not always clear. In addition to motors, generators, 

actuators and other energy conversion components it could also be defined to include the bearing 

and sealing systems required to enable relative motion. Similarly, it could include transformers 

and other export equipment required to interface to a local electricity grid. For the purposes of 

this document, however, the boundaries of the PTO are taken to be the structural attachment 

points of the hydraulic rams at one end and the electrical export connection from the PTO at the 

other. The bearings, sealing systems are only discussed in limited detail to provide important 

context, as are the electrical export systems. 

3.2 Power Take-Off: A Brief Overview 

File Name: SEC-D-002_D2-1_PTO Overview_Rev C3.pdf 

WES Executive Summary  

The focus within this document is on the high-level concepts and architecture choices available. 

The Pelamis PTO is put in wider context and the reasoning behind the design choices made are 

explained. Development options for further improvement are also introduced. 

Also included is a general overview of a PTO including identification of the Functional 

Requirements, which include the large variability of input power and the role of the control 

system. Reliability, assessment of suitability of hydraulics, alternatives to hydraulics and a 

summary of advantages of the Pelamis PTO are also discussed at a high level. The document also 

lists other PTO technologies, including air turbines, pumped water systems and direct drive 

electrical systems and lists their advantages and disadvantages.  

Hydraulic architectures and approaches including variable pressure control in the hydraulic 

actuators using digital hydraulics (utilised in the Pelamis primary transmission system), and the 

use of Rotational Digital Displacement technology is also briefly discussed. 

3.3 P2 PTO System Description and Functional Specifications 

File Name: SEC-D-003_D2-2_PTO System Description and Functional Spec_C3.pdf 

WES Executive Summary  

This document describes the PTO system as demonstrated on the P2 in service, along with its 

basis of design. 



 

WES_SEC1_ER_Project Overview (PWP)  

April 2016 Page 10 of 21 
 

The general specifications include high level design drivers such as overall levels of reliability 

required, system life, maintainability, and environmental conditions. Also, guidelines for design 

are given based on extensive experience and knowledge of environmental conditions and 

operational failures for different component types.  

The following items are also discussed within the report: 

 Applicable codes and standards 

 Certification 

 Third Party Verification 

 Structural Basis of design 

The general approach to design of the P2 machine and the various subsystems is then briefly 

described, including the organisation of work, development of functional specifications, and 

detailed design and selection. The various software tools that were used are listed.  

A description then follows of the P2 Power take-off system with a detailed treatment of each of 

the main components that make up the primary transmission, the energy storage system, and the 

secondary transmission including: 

 Electrical and Hydraulic control of generation 

 Main Electrical Systems 

 Instrumentation and Control 

 Packaging and sealing of equipment 

3.4 System Performance and Reliability of the P2 PTO 

File Name: SEC-D-004_D2-3_PTO System Performance and Reliablity_C3.pdf 

WES Executive Summary  

This report discusses the performance and reliability of the Pelamis P2 PTO system. The as built P2 

PTO was the result of 16 years of development and testing. The P2 machines amassed nearly 

12,000hours of onsite operations and generated over 250MWh of energy over the course of 4 

years of testing at the EMEC test facility in Orkney. Throughout this time the efficiency, reliability, 

and performance of the PTO system was continuously monitored. This document looks at the 

results of this test programme in the context of those metrics. The development steps that were 

required to achieve these results in the P2 machines are also discussed.  

The following topics are covered in depth in the report: 

 Power Smoothing 

 Efficiency 

 Measured and Required Reliability Levels 

 Reliability Drivers 

 Lab & Field Testing  
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3.5  State of the Art and Onward Development 

File Name: SEC-D-005_D2-5_SOTA and onward development_C4.pdf 

WES Executive Summary   

This report describes the development process and design outcomes since the deployment of the 

P2 machines. Following an introduction, the developments made to the way in which new design 

work was conducted are described, including the functional specification, creation of multiple 

options, detailing, prototyping/testing, and review against all important criteria. The methods of 

quantifying the overall economic impact of specific changes are discussed and the various design 

drivers against which PTO technology developments are assessed are outlined. 

The specific technology development strands undertaken since the deployment of the P2 are then 

treated in turn, at a subsystem and component level. The various innovations brought forward, 

many incremental and some more radical, are described in terms of design and outcomes on 

various aspects of performance (e.g. efficiency, maintainability, cost, reliability). Test results are 

shown in examples where prototypes proved aspects of these innovations.  

Longer term innovations that were at the early stage of conceptual development are then 

discussed, with a brief description of the investigative feasibility work already undertaken on large 

scale ring cam technology and digital displacement pump/motors for the generation system.  

3.6 Applicability to Other Systems 

File Name: SEC-D-008_D2-7_PTO Applicability to other systems_C2.pdf 

WES Executive Summary   

Application of the Pelamis PTO system to alternative wave energy technologies is highly 

dependent on the technology type and method of energy extraction adopted. The following key 

points are highlighted in this report regarding the application of the Pelamis PTO to other device 

types as described in this report. 

 Any device that uses a hydraulic PTO system could be adapted to use some or all of the 

Pelamis PTO system, either the full primary + secondary system or aspects of the 

secondary system only.  

 The physical dimensions and power ratings of the devices included in this report are 

approximate and generated from publically available information, typically on the device 

developer website. As such there have been no independent calculations performed 

regarding the power generation capacity or the structural integrity of the highlighted 

devices. Illustrations of the PTO system are indicative only.  

 Five different WEC types covering 6 different developers are included which provides a 

broad range of applications for the Pelamis PTO system.  

Illustrations of the main PTO components within the respective devices are provided to show 

indicative layouts of equipment and highlight areas of concern (if any) regarding inclusion of the 

PTO equipment within the device. 
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4 WP03-Moorings and Connection Systems 

4.1 Moorings and Connections: Overview, Description and 

Functional Specification 

File Name: SEC-D-010_D3-1_Moorings and Connections Overview_C3.pdf 

WES Executive Summary 

The offshore infrastructure required for mooring a Pelamis WEC consists of a primary and 

secondary mooring system, machine rapid installation and removal systems, electrical export and 

communication systems and associated navigational aids and markers. This document gives an 

overview into the design of these components and systems, including the basis of design and 

methodologies used, along with specifications for the major components and, where appropriate, 

the rationale behind certain operational and design decisions as taken by PWP throughout the 

development of the mooring spread.  

A vital consideration for any WEC during the early stages of design is the operations and 

maintenance strategy and methods for installation and removal of both the WEC itself and the 

moorings spread. In order to create an economically viable offering as a whole, developers must 

consider these aspects early in the design and optimisation process. PWP developed a number of 

innovative systems to enable offshore operations to be conducted with smaller vessels. Moving 

away from the anchor handling vessels originally used was a step change for PWP and a key 

learning point in the mooring development process.  

PWP found third party verification to be a very valuable process once mooring design had been 

completed. It provides independent confirmation that the design in in accordance with good 

industry practice and employs a risk based approach based on Failure Mode and Effect Analysis 

(FMEA).  

4.2 Flexible Mooring and Connection Systems –  

Operational Experience 

File Name: SEC-D-011_D3-2 Moorings & Connections Ops experience C3.pdf 

WES Executive Summary 

The 1st Pelamis machine, the prototype, was installed in 2004 at EMEC in Orkney. The mooring 

system was a chain based catenary system and a large anchor handler with dynamic positioning 

capability was required to connect the Pelamis to the moorings. This document details the 

operational experience and learning that was been gained surrounding the moorings spread.  

The document discusses the PWP offsite maintenance strategy, and the elements required to 

make this strategy viable, including the development of the PWP Tether Latch Assembly, which 

allowed for rapid connection and disconnection. 

It is shown in this report that weather restrictions can have dramatic and transformative effects 

on the commercial viability of a wave farm.  
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The development of a rapid connection and disconnection system was only possible through the 

use of wet mate connectors, and this is discussed within the report. 

4.3 Moorings & Connections: Onward Development Considerations 

File Name: SEC-D-013_D3-4_Moorings Onward Development_C2.pdf 

WES Executive Summary  

This report covers the onward development considerations of the mooring system that PWP were 

investigating for the next generation Pelamis machine and beyond, for array deployment. A wide 

spread of innovations were identified. 

The main design drivers that PWP were looking to address in near term mooring infrastructure 

development were improved safety, reduced CAPEX (both in terms of parts costs and 

infrastructure installation & decommissioning costs), reduced OPEX, increased mooring 

performance, and reduced failure risks. A number of development projects were identified that 

addressed these drivers.  

Areas discussed within this report include; 

 Array architecture 

 Rapid connection system 

 Condition monitoring of mooring spread 

 Spring and damping elements in mooring system 

 Subsea electrical infrastructure 

4.4 Moorings & Connections: Applicability to Other Systems 

File Name: SEC-D-014_D3-5_Moorings Applicability to other systems_C2.pdf 

WES Executive Summary  

This report explores the possibility of using the Pelamis mooring and electrical connection 

infrastructure with other wave energy convertors of similar and differing types, tidal energy 

convertors, and also offshore wind installations. The following key points can be made: 

 Floating wave energy devices that operate in a deep water offshore environment can 

utilise most if not all of the infrastructure and its methodology. This in particular applies 

to the mechanical latch and electrical wet-mate connections, which would allow rapid 

connection and removal of machines and enable more flexible operational and 

maintenance strategies.  

 Fixed wave energy devices that require a rigid seabed connection can utilise significant 

aspects of the mechanical connection systems and most if not all of the electrical 

connection systems. This also enables a flexible operational and maintenance strategy for 

these devices.  

The above points are subject to the specifics of the devices that the systems are assumed to be 

applied to. This is particularly important when considering application to alternative floating wave 

energy devices, whose interaction with the ocean waves and the mooring system are very 
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important in order to optimise the capture of energy. Further commentary on this is included in 

the respective sections covering a selection of different device examples. 

4.5 Mooring and Connection Systems: Summary Report 

 File Name: Moorings Non-Confidential Summary Report_C3.pdf 

WES Executive Summary 

This report is a summary of the PWP learning concerning the mooring and connection system. The 

main features of the PWP mooring systems were as follows: 

 Machine reacts against itself, resulting in lower mooring capacity requirements;  

 The moorings are straightforward to install using standard work vessels and techniques 

with minimal on-site construction;  

 The moorings are easily decommissioned at the end of the project’s life reducing 

permanent impact on the seabed;  

 The mooring design is transferable to a range of water depths and site conditions with 

minimal adaptation;  

 The machine is rapidly connected and disconnected to and from the moorings in a range 

of sea-states, allowing year round intervention;  

 All operations for machine installation/disconnection are achievable using small, 

unspecialised vessels;  

 The installation and disconnection systems are remotely controlled maximising crew 

safety;  

 Systems, equipment and related procedures have been proven in full scale operation. 

The report concludes with a High level estimate of the costs for a single P2 mooring spread. 
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5 WP04 Simulation and Modelling 

5.1 Non-Confidential Summary of Modelling WECs 

File Name: PELs_andModelling_Summary_Report_C2.pdf 

WES Executive Summary 

The PELs suite of simulation programs was continuously developed by PWP over the 17 year 

lifetime of the project. The programs use a variety of formulations adaptable to the task at hand, 

with respect to the computational effort and levels of detail required for modelling rigid bodies 

connected by a controlled joint. 

This report discusses the following topics: 

 Significant and unforeseen findings 

 Approaches to PELS verification studies 

 Experimental validation studies 

 Full scale validation studies 

 Power comparisons 

 Summary of experience from full scale testing of Pelamis P2 machines 

5.2 Description & Critique of PELS Suite 

File Name: SEC-D-016_D4-1_D4-2_PELs_Overview_&Critique_C2.pdf 

WES Executive Summary 

This report contains a brief summary of the PELs tools, the graphical user interface and the results 

database. The following areas are the focus of further critique: 

 Update on the development process and status of existing tools 

 Definition of the range of application, limitations, and level of validation using various 

approaches 

 Discussion of the range of application across machine configurations/forms that the 

numerical tools may find use 

 Associated commentary to provide a clear benchmark of state of the art validated 

simulations for informing/optimising future WES calls for proposals and assessing 

resulting bids.  

Also listed in the report are significant and unforeseen findings. 

5.3 Delivery of PELs Executables 

File Name: SEC-D-017_D4-3_D4-4_PELs_Executables and 

Knowledge_Transfer_C2.pdf 

WES Executive Summary 

The PELs suite is delivered in the form of SubVersion (SVN) repositories containing source code, 

documentation and example test cases. The SubVersion repositories also contain the 
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development history of the suite and provides a suitable multi-developer environment for future 

work. The documentation provided was appropriate for in-house use at Pelamis Wave Power and 

is probably not sufficient to enable a new researcher to reliably use the code without support 

from an experienced user.  

The wave diffraction capabilities of PELs as a preliminary upgrade prior to developing geometry 

optimisation methods were extended. Interfaces with WAMIT and PDSTRIP codes are now 

provided to calculate 3D and 2D hydrodynamic coefficients. The code developments were tested 

and merged into the ‘trunk’ of the SubVersion repository for general release as part of Deliverable 

4. Machine Learning algorithms are now being developed for optimised control strategies based 

on experience gained in this field during initial investigations at Pelamis Wave Power. 

5.4 Tank Testing 

File Name: SEC-D-018_D4-5_Tank_Testing_C2.pdf 

WES Executive Summary 

This report is a critique of the current state of the art articulated line absorber tank test models. 

The deliverables being as follows; 

 Support pulling together existing documentation of the current tank models and 

overarching report.  

 Provide a summary of our view of the range of tests possible in various test tanks 

including FloWave.  

 Provide a brief, high level report documenting our views of industry ‘best practice’ for 

tank test specification and execution and analysis to assist with preparation of 

forthcoming WES calls for proposals and assessment of resulting tenders  

The above deliverables are largely addressed by WP1 reports, with additional information 

provided in the referenced documents by Quoceant. 

Significant and unforeseen findings are summarised in the documents referenced in this report 

and demonstrate the importance of testing at intermediate scales prior to full scale prototyping 

and the requirements for model testing informed from operating full scale P2 prototypes in the 

ocean environment. 

5.5 Modelling R&D Recommendations 

File Name: SEC-D-019_D4-

6_Simulation_and_Modelling_Recommendations_C2.pdf 

WES Executive Summary 

This report makes a number of recommendations which demonstrate the importance of a strong 

numerical foundation for initial conceptual verification, detailed design, power prediction and 

survivability of WECs. One of the main recommendations being that a comprehensive numerical 

programme should be highly integrated with engineering design and project development.  

The report discusses the approach to simulating all components of a WEC system including 

realistic ocean waves, the primary moving components of the WEC, the dynamics of mooring 
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systems and the power take-off systems with optimised controls. The report also makes a number 

of modelling recommendations and also discusses the importance of extensive knowledge on the 

following parameters; extreme loading, fatigue of all components, annual power production 

predictions with confidence bands on failure and error, when producing the detailed design.  

5.6 1/7th Scale Model 

File Name: SEC-D-025_D4-5_7th_Scale_Model_Testing_C2[1].pdf 

WES Executive Summary 

This report outlines the intermediate scale model design, construction, and testing programme 

undertaken in preparation of moving to the full-scale prototype Pelamis programme in 2002. The 

1/7th scale programme differed from other experimental model work before and since in that the 

focus was on the realisation and understanding of the proposed electro-hydraulic power take-off 

system and control & communications systems rather than on the fundamental dynamics, 

survivability, and power capture of the Pelamis as a whole.   

 Specific aspects and outcomes of the 1/7th programme highlighted in the report included: 

 The development of the engineering team in design, practical and logistic skills directly 

transferrable to the full-scale programme;  

 The first demonstration of the novel Pelamis power take off system;  

 Simulation development and validation using test rig experiments;  

 Design and construction of the model structure;  

 Design and construction of the model power take-off systems and the ways in which the 

model was and was not representative of full-scale systems;  

 Design and development of the control hardware and software and experience of 

iterative development throughout the test programme;  

 Testing of the model at sea in the Firth of Forth;  

 The development of ‘sea trials’ and how this valuable concept was transferred onto the 

full scale prototype test programme;  

 Major refit of the model control and power system for tank testing;  

 The discovery of unforeseen but fundamental latency & stability issues with the control 

and power take off systems that had to be successfully resolved to move to full-scale 

demonstration.  
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6 WP05-Economics 

6.1 Economics: Non-Confidential Summary Report 

File Name: Economics_Non_Confidential_Summary_Report_C2.pdf 

WES Executive Summary 

This report sets out the Pelamis experience with Cost of Energy (CoE) modelling, summarises the 

various tools developed and results obtained through the programme, and highlights the key 

insights it gave. It also draws conclusions and recommendations from the experience. 

This report is written to provide insight into how the Pelamis models and projections moved and 

developed with time and with progress of the technology up the TRL scale. The information is 

captured here to provide assistance in assessing CoE projections for new or earlier stage 

technologies and to help ensure learning from this experience is realised. 

An introduction and timeline of modelling techniques used, how they evolved into a 

comprehensive set of economic modelling tools as experience with real full scale machines was 

gained is given. This includes discussion on how initially optimistic projections become 

progressively more realistic. Also provided is a high level description for the primary set of 

economic modelling tools produced with and for utility partners and how they were validated 

with real machine data and the experience gained from them. The level of validation of the 

various inputs is summarised alongside the resulting error bounds. Where appropriate, this has 

been generalised to form a recommendation for confidence bounds in similar calculations. 
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7 Other Documents 

7.1 P2 Operations Review 

File Name: P2 Operations Review.pdf 

WES Executive Summary 

This is a presentation of the operational results and includes an operations overview, power 

production statistics, Operational hours, device installation success rates, sea states experienced 

by the P2 device, comparison of simulation versus actual results, fault analysis, and also briefly 

touches on MIMO control to optimise power output. 
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8 Summary Table of Available Documents 
The following table lists the documents referenced in this overview. 

Filename Short Title Author 
No.  
Pages 

File Size  
[MB] 

WES-CHR-D1.pdf Models, control and instrumentation Chris Retzler 74 2.2 

WES-CHR-D2.pdf Critique of potential future work Chris Retzler 25 0.65 

WES-CHR-D3a.pdf 
Physical model experimentation, supporting 
PELs numerical modelling validation. 

Chris Retzler 47 2.2 

WES-CHR-D3b.pdf 
Using Pelamis Modelling Tools to Advance 
the Industry State-of-the-Art 

Chris Retzler 17 0.44 

WES-CHR-D3c.pdf 
Non-confidential summary: WES 
dissemination and capability statement 

Chris Retzler 11 0.39 

PTO_Summary_Report_C2.pdf 
POWER TAKE-OFF: NON-CONFIDENTIAL 
SUMMARY REPORT 

Quoceant 29 2.2 

SEC-D-002_D2-1_PTO Overview_Rev C3.pdf Power take-off:A brief overview Quoceant 31 2 

SEC-D-003_D2-2_PTO System Description and Functional Spec_C3.pdf 
P2 PTO System Description and Functional 
Specifications 

Quoceant 106 7.9 

SEC-D-004_D2-3_PTO System Performance and Reliability_C3.pdf 
System Performance and Reliability of the P2 
PTO 

Quoceant 61 4.3 

SEC-D-005_D2-5_SOTA and onward development_C4.pdf State of the art and onward development Quoceant 77 4.9 

SEC-D-008_D2-7_PTO Applicability to other systems_C2.pdf Applicability to other systems Quoceant 21 2 

SEC-D-010_D3-1_Mooring & Connections Overview_C3.pdf 
Moorings and Connections: Overview, 
Description and Functional spec 

Quoceant 81 6 

SEC-D-011_D3-2 Moorings & Connections Ops Experience C3.pdf 
Flexible mooring and connection systems – 
Operational experience 

Quoceant 61 6.1 

SEC-D-013_D3-4_Moorings Onward Development_C2.pdf 
Moorings & Connections: Onward 
Development considerations 

Quoceant 39 1.9 

SEC-D-014_D3-5_Moorings Applicability to other systems_C2.pdf 
Moorings & Connections: Applicability to 
other systems 

Quoceant 16 1.4 
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Filename Short Title Author 
No.  
Pages 

File Size  
[MB] 

Moorings Non-Confidential Summary Report_C3.pdf 
Mooring and Connection systems: Summary 
Report 

Quoceant 24 1.7 

PELs_andModelling_Summary_Report_C2.pdf 
Non-Confidential Summary of modelling 
WECS 

Quoceant 16 1.4 

SEC-D-016_D4-1_D4-2_PELs_Overview_&Critique_C2.pdf Description & Critique of PELS suite Quoceant 58 5.6 

SEC-D-017_D4-3_D4-
4_PELs_Executables_andKnowledge_Transfer_C2.pdf 

Delivery of PELS Executables Quoceant 8 0.8 

SEC-D-018_D4-5_Tank_Testing_C2.pdf Tank Testing Quoceant 6 0.76 

SEC-D-019_D4-
6_Simulation_and_Modelling_Recommendations_C2.pdf 

Modelling R&D Recommendations Quoceant 19 1 

SEC-D-025_D4-5_7th_Scale_Model_Testing_C2[1].pdf 1/7th Scale Model Quoceant 18 1.4 

Economics_Non_Confidential_Summary_Report_C2.pdf 
Economics: Non-Confidential Summary 
Report 

Quoceant 32 2.5 

P2 Operations Review.pdf P2 Operations Review Pelamis 25 1.7 

 


