SuperGen UKCMER Annual Report
This report presents an overview of the research undertaken and their impact, within the UK Centre for Marine Energy
Research (UKCMER), since October 2017. The report includes contributions from all core UKCMER partners, the five
Grand Challenge projects and the six UKCMER-Wave Energy Scotland funded Flex Fund projects. The first section of
the report documents the scientific progress made and the impact created by the UKCMER, along with a summary of
new policy and industrial engagement. This section is followed by four case studies that present a sample of the main
highlights of the research. The appendices to the report contain lists of all the hub partners and projects, the additional
funding obtained and the publications from this phase of UKCMER activity.

Scientific progress report
Predicting and delivering device and array performance
The primary objective of the work reported here is to understand the natural resource and predict the energy and
economic yield from single and arrays of marine energy devices. Wave and tidal current data from tidal deployment
sites were obtained and processed to quantify flow characteristics and parameters. These data were used to calibrate
and validate 3D numerical combined wave-current-turbulence interaction models.
These site measurements were recreated at scale at the Flowave Ocean Energy Research Facility and used to test
1:15th scale, 1.2 m diameter, instrumented tidal turbine models. Turbine performance, load and flow data from an
extensive set of flow conditions were obtained and analysed. For the first time, real-time control of model tidal
turbines in tank testing was performed, which is a step-change in this field. Three of these turbines were tested at
Flowave in an array to study the effects of wakes on turbine performance and loading. Two of these turbines were
used to demonstrate the performance improvements obtained by operating as a tidal stream turbine fence at Flowave.
In parallel, three other fully instrumented, 0.9 m diameter turbines, were built and expansively tested at different test
facilities.
Supporting all the physical modelling work, a new Generalised Actuator Disk Computational Fluid Dynamics model of
arrays of tidal/wind devices was delivered. This model achieves the required accuracy for the simulation of turbines
and their wakes. The approach was validated against experiments, including those carried out in Flowave, and
demonstrates improvements in modelling accuracy. The model allows simulation of site-wide optimisations to
improve yield from arrays. Case Study 1 further expands and discusses these pieces of work in the physical testing and
numerical modelling of tidal resource and devices.

Survivability and reliability
Subsystems in marine energy devices have to withstand extreme loadings and have to demonstrate great resistance
to wear and failure under repetitive loadings. The research undertaken in this area includes work on a new design
approach for marine energy subsystems and devices, advanced numerical and physical modelling of wave buoys and
tidal turbine blades, and floating tidal energy converter (FTEC) development.
A new design framework for offshore renewable energy subsystems that allows multi-objective optimization and
reliability to be considered from the design stage was developed. These optimisation techniques were applied to
enhance designs of mooring systems for marine energy devices and to maximize the extracted power and the
structural longevity of a Wave Energy Converter (WEC).
The effects of wave buoy motion on extreme wave measurements were investigated through numerical modelling.
The developed model predicts the behaviour of an inertial floating buoy and was validated through experimental
testing in complex multi-directional sea states.
Advanced numerical modelling tools to evaluate tidal turbine blade loads were developed and validated. They were
used to study the loads experienced by carbon fibre and composite blades.
Data measurement campaigns, at deployment sites of the FTEC developer Sustainable Marine Energy (SME), were run.
Measurements of flow characteristics, platform motion and loads were made using a data-logger designed in-house.
The data from these deployments have been used to validate numerical models that can predict FTEC motion,
performance and loads. Case Study 2 details this work on floating tidal resource characterisation and FTEC modelling.

Novel devices and subsystems
This section reports alternative approaches to designing marine energy converters and subsystems that were also
researched during this phase of UKCMER activity. This includes research on advanced manufacturing techniques,
modelling and testing of novel mooring systems, flexible blades and power take-off (PTO) systems.
Advanced concrete manufacturing techniques, including the use of aligned fibres and, for the first time, ultra-high
performance non-corroding polyethylene fibre tendons, were used to design and produce a laboratory scale model of
a tubular attenuator WEC. The structural performance of these new structures was found to be suitable for use in
marine energy devices.
Numerical time-domain models of synthetic ropes (made of nylon, polyester and Vectran) used in marine renewable
energy mooring systems, based on model identification and parameter estimation using experimental data, were
developed. These models were validated using data from tension-tension tests carried out and has now been
integrated into the Orcaflex modelling package. Case Study 3 elaborates on this work along with the novel marine
device/subsystem design framework discussed earlier.
A mathematical model of a blade, with a high yet controlled flexibility, was developed and tested across a full range
of conditions. The mathematical model informed the design of a physical model. The prototype blade developed was
used in proof of concept experiments and demonstrated significant unsteady load mitigation.
An all-electric PTO system, with novel, low speed linear generators, magnetic gears and integrated, reliable and flexible
power electronic converters, was developed. This PTO allows adaptive control of WECs over a wide range of operating
regimes, taking into account nominal and extreme load conditions.

UKCMER open-source suite of tools
Underpinning research undertaken by the UKCMER was converted into a suite of open-source tools available to the
entire sector. They were released during the UKCMER Annual Assembly in December 2018. These tools are a
collaborative focal point for the sector and have extensively been used both by academia and industry. Being opensource, the community of users of these tools is large, and collaborations between the users and the developers have
regularly improved the quality of the tools. More details on these tools are available in Case Study 4.

Impact and industrial engagement
This section enumerates a sample of the impact created and the industrial engagement undertaken by the UKCMER.
UKCMER supported SIMEC Atlantis Energy in validating their tidal device’s power prediction curves by providing them
with data from European Marine Energy Centre’s (EMEC) Fall of Warness and Meygen tidal sites. The high fidelity 3D
numerical wave-current-turbulence interaction models developed and validated using this data are a world’s first for
these sites.
The large-scale array testing done in the project is a world’s first and has provided a fuller understanding of array
layouts and performance. The open-source datasets from the tank tests and their analysis have provided the sector
with an enhanced understanding of the dynamics of tidal turbine loading and performance under different flow and
control conditions. The capability of doing real-time control allows the testing of realistic tidal turbine control schemes
at tank scale.
Successful international collaborations have been undertaken with a number of research groups who have adopted
the tidal array modelling tool developed. Flume data from the Lehigh University and the Florida Atlantic University,
USA, were used to validate the model. The University of Algarve are applying the method to a test site in Portugal and
the King Saud University are collaborating with UKCMER on developing the first wind farms in Saudi Arabia.
The developed risk-based design methodology integrates the reliability of subsystems into the design process of the
whole system utilising multi-objective design approaches and is a new application for offshore renewables. The tool
improves design efficiency and aids the industry in using more systematic design approaches. The methodology has
been applied to the geometry optimization of the mooring system for National Renewable Energy Laboratory’s (NREL)
OC4 floating wind turbine modelled for deployment at WaveHub.
DataWell, one of the world’s leading manufacturers of oceanographic measuring instruments, were partners in the
work on the modelling and testing of wave buoys for extreme wave measurements. This collaboration improved the

design and operational use of DataWell’s buoys. This study has been crucial for the interpretation of buoy data and
the extreme wave loading design of floating structures, including WECs and floating wind turbines.
The advanced numerical modelling tools on turbine blade loads have expanded the sector’s knowledge on blade loads
and fatigue due to wave-current interactions. The tool has been applied to a real sea deployment case study based on
Nautricity’s 0.5MW CoRMaT tidal technology deployed at EMEC. The team is closely working with the NREL, USA, in
investigating new materials for the fabrication of wind turbine blades.
The numerical modelling of floating tidal platforms and the field measurement work with SME and Schottel Hydro
have aided FTEC developers in the design and operation of their devices. Black & Veatch and EMEC have played an
advisory role in this work.
The work on the modelling and testing of synthetic ropes has been integrated into commercial mooring system
modelling software Orcaflex, developed by Orcina, to improve synthetic rope representation and hence simulation
accuracy. Two other industrial partners, Tension Technology International Ltd. and Royal Lankhorst Euronete Group,
provided an advisory role in the project.
Research into highly flexible blades was undertaken in close partnership with tidal developer Nova Innovation, who
are now collaborating to develop a compliant blade for their turbines. This work demonstrated that it is possible to
completely cancel load fluctuations on the blade of a tidal turbine due to shear, turbulence, waves, etc., by using such
blades.
The development of the all-electric PTO system addressed issues of reliability and maintainability seen in conventional
electro-mechanical PTO systems. The project collaborated with global device developers including Albatern Wave
Energy, Columbia Power Technologies and Carnegie Clean Energy.

Policy engagement
Jeffrey heads the Strategy and Internationalisation work of the Wave Energy Scotland. UKCMER partners have served
on the Renewables UK Marine Strategy Group, the Energy Technologies Institute Advisory Board, the ORE-Catapult
Research Advisory Group and Scottish Renewables Marine Working Group. Johnstone and Jeffrey are both invited
members of the Scottish Government Marine Energy Working Group. Welsh UKCMER partners have continued to
impact marine energy policy in Wales through their interaction with Marine Energy Wales, Welsh Water, the Welsh
Government energy unit and the Natural Resources Wales marine licencing team. In January 2019, Swansea hosted
the Welsh Government Marine Energy Summit, opened by First Minister Mark Drakeford. Johanning from Exeter and
Masters from Swansea have contributed to other investments in the South-West (the Partnership for Research in
Marine Renewable Energy) and in Wales (the Low Carbon Research Institute). UKCMER staff have contributed to many
parts of the International Electrotechnical Commission’s (IEC) and the British Standards Institution’s technical
standards, including Technical Committee 114 on Marine energy.
Jeffrey chairs the International Energy Agency Ocean Energy Systems (IEA OES) collaboration agreement on behalf of
the UK Department for Business, Energy and Industrial Strategy. This is an intergovernmental collaboration between
25 countries, which operates under a framework established by the IEA. UKCMER staff also continue to work on the
European Energy Research Alliance (EERA) advisory board and with OCEANERA-NET to coordinate funding calls and
establish links between research activity and research funders. UKCMER leads the EERA Ocean Energy Joint
Programme and contributed to the development of the EU H2020 and Horizon Europe programmes for ocean energy.
UKCMER contributed to the definition of the requirements for Ocean Energy in the EU SETplan and is a partner within
the European Technology and Innovation Platform for Ocean Energy (ETIP Ocean).
Johanning led the Joint UK-China Offshore Renewable Energy (ORE) programme aimed at creating more secure and
sustainable energy resources for China through research in offshore renewables. This brings together five separate
UK-China projects that tackle key technology and engineering challenges affecting the development of ORE systems.

UKCMER Case Study 1 – Numerical and Physical Modelling and Testing of Tidal Devices
Academic partners –University of Edinburgh, Swansea University, University of Oxford
Academic collaborators – University of Algarve, Lehigh University, Florida Atlantic University, Kind Saud University
Industrial collaborators – Orbital Marine Power, SIMEC Atlantis Energy (Meygen developer)
The loads on and the performance of tidal devices critically depend on flow characteristics, including complex velocity
fields from waves, currents, turbulence and wakes. Turbine developers need to predict these loads, which impact
component fatigue and hence the lifespan and the energy yield of the turbines. Reliable engineering tools, including
flow characterisation data, numerical and physical models of flow and flow-turbine(s) interaction, have been
developed by UKCMER, and these can be used to design and assist with the operation of tidal devices.
Flow and device load data recorded by instruments deployed on a 1 MW commercial scale prototype turbine by
UKCMER staff showed the effects of waves on the loads and performance of the turbine. Wave and tidal current
measurement campaigns at tidal deployment sites were completed. Extensively calibrated and validated 3D numerical
models accounting for combined wave-current-turbulence interactions and new approaches to exploit the FloWave
Ocean Energy Research Facility to replicate the measured wave-current regimes were developed and implemented.
Three 1.2 m diameter, 1/15th scale, fully-instrumented and
controllable tidal turbines were designed, built, deployed and
tested, both individually and in arrays at Flowave as a part of
UKCMER activity. These were significant scale tests and some of the
largest lab scale tests undertaken to date, which is required to
overcome scale effects and to provide demonstrable performance
and physics to the industry. These turbines were subject to a wide
range of tidal currents, regular, irregular and extreme wave
conditions, and data on turbine loads, performance and flow were
obtained. Real-time control of scaled tidal devices in tank tests was
Tank testing of an array of scaled tidal devices at Flowave performed for the first time and is a step-change in the tank testing
of turbines. The three-turbine array tests at Flowave at this scale is
a world’s first and has provided many useful insights into array layouts,
performance and control.
The nacelles of these turbines, including the drivetrains and the controllers,
were used to test the tidal stream turbine fence technology demonstrator
at Flowave. Two 1.2 m diameter turbines, with rotors specially designed to
exploit constructive interference, were operated in a close side-by-side
configuration and reported a high performance uplift of approximately
20%.
Supporting and complementing the physical testing activity, a new and Numerical model of the tidal device array tested
efficient numerical model to study arrays of tidal and wind turbines and
at Flowave
their interaction in terms of wakes and local environment was also created.
The tool provides computationally inexpensive approaches for accurate array performance modelling and includes the
assessment of local bathymetry and micrositing on energy yield. The tool is implemented in OpenFoam and available
to the wider community. Data from the tank tests were used to prescribe accurate inflow conditions and to validate
the new machine-fluid interaction model.
Impact on the sector: The flow data measured and analysed during this research project has provided key information
about important design parameters to the tidal developers Orbital Marine Power and SIMEC Atlantis Energy. The data
was also used by SIMEC to validate their tidal device’s power prediction curves. This will enable SIMEC to improve
performance, increase reliability and accelerate cost reduction. The tank testing of scaled devices has produced new
knowhow of the dynamics of tidal turbine loadings under different flow and control conditions. The capability to do
real-time control of tidal turbines during tank testing was demonstrated, which now allows more realistic turbine
control to be tested at tank scale. According to SIMEC, the results of the tidal fence technology demonstrator project
has influenced the way the industry now thinks about future array designs. Outputs from this work will be fed to the
IEC standard for performance assessment of tidal turbines (IEC 62600-200).

UKCMER Case Study 2 – SURFTEC and Sustainable Marine Energy Partnership
Academic Partner – Swansea University
Industrial Collaborators – Sustainable Marine Energy (SME), EMEC, Black & Veatch
The best research comes from true collaboration, where researchers and industry both gain significant benefits from
working together and where the findings of the project are not possible without the collaboration. This is true of the
close partnership between Swansea University and SME. The SURFTEC (SUrvivability and Reliability of Floating Tidal
Energy Converters) project is providing new understanding of the behaviour of floating tidal devices, where the theory
and models developed will help to understand device lifetime and operating costs, benefitting the whole industry.
SME require a detailed validation of the design of PLAT-I, from trials in Connel, Scotland and Nova Scotia, Canada. The
partnership has developed an extensive measurement system and the data collected has provided rich information
for the partners. The partnership has drawn in other international universities (Queen’s University Belfast and
Dalhousie University), offshore contractors, the platform developer (SME), the turbine developer (SCHOTTEL Hydro),
a test site (EMEC) and a multinational consulting firm (Black & Veatch).
Floating Tidal Energy Converters (FTECs) are floating devices that
take advantage of flowing water to generate power. Typically, these
consist of a floating structure with one or more turbines suspended
underneath them.

An early morning view of PLAT-I at Connel, Scotland, 2017
(Photo: Jack Hughes, Swansea University)

The SURFTEC project includes computer modelling and software
development, backed up with measurements on a full-scale
prototype. The project will be releasing software tools and a design
guidance document based on field measurements and computer
modelling of an example device in a range of different conditions.
Motion tracking is required to validate the software being
developed, through comparing the simulated results with real world
measurements. To achieve this, a datalogging system has been
designed, built, and deployed on PLAT-I – a 4 turbine floating
platform designed by SME. This system records the flow of water
past the device as well as the device’s position and motion using an
Acoustic Doppler velocimetry (ADV) and 2 sets of motion sensors.
Additional sensors have been integrated into PLAT-I’s data system,
including mooring load, turbines thrust and environmental (wind,
wave, flow) condition measurement. PLAT-I was tested on the
Scottish coast over winter 2017/18 and in Nova Scotia, Canada
during winter 2018/2019. Data from both of these test periods are
being used for development and testing of the combined Blade
Element Momentum Theory (BEMT) and floating body model.

Impact on the sector: This project is producing invaluable field data
and a numerical model for the development of FTEC devices. During
Clockwise from top left: Datalogger v1, ADV mounted to
the first full-scale testing campaign at Connel in Scotland, 73GB of
PLAT-I, view of Connel Bridge from PLAT-I and IMU unit.
data on platform motions, platform loads, and flow characteristics,
was obtained. This data is being used by the industrial partner SME to inform the design of its next generation floating
platform and seabed mooring system. Furthermore, following this successful deployment at Connel, and the results
of this project, the German turbine developer SCHOTTEL Hydro has decided to transfer all of its tidal energy assets to
SME, which is UK based. A second full-scale testing campaign is also currently ongoing in Nova Scotia, Canada and this
has led to an additional international collaboration with Dalhousie University and the Canadian company Black Rock
Tidal Power Inc, which has now become SME (Canada) Ltd. The data obtained from both these sets of field trials will
be used to validate a coupled BEMT/floating rigid body model which is being developed to predict FTEC motions,
performance and loads. This will be an open-source model and will be released to the sector at the end of the project.
The findings from the project and the experience of the partners, including EMEC and Black & Veatch, has led to the
production of a best practice guidance document for the sector.

UKCMER Case Study 3 – Modelling Mooring Systems
Academic partner – University of Exeter
Significant barriers exist to progress marine renewable energy (MRE) from a nascent to commercially viable sector.
Synthetic mooring ropes have been identified as an enabling technology for MRE mooring systems, which reduce
weight and handling costs, and
decrease maintenance intervals.
The materials and constructions
available can be exploited for a
range of different mooring
designs, with rope compliances
ranging from stiff (e.g. high
modulus polyethylene) to soft (e.g.
nylon). The response of these
components is complex (nonlinear and time-varying) and
because device and mooring
system responses are usually
coupled, specialist approaches to
represent their behaviour in
numerical models are required.
The main aim of the SynMaRE
Mooring models ranked according to their complexity
project was to develop a
numerical model based on experimental test data which could represent the complex behaviour of synthetic ropes
used in MRE mooring systems. This work, for the first time, has facilitated the development of a time-domain model
accurately capturing the steady-state viscoelastic response of three common rope materials; nylon, polyester and
Vectran®. This has been enabled by specific identification of appropriate model elements/parameters and subsequent
validation using physical tension-tension test data. This validation process has highlighted how powerful parameter
estimation techniques can be when it is not possible to quantify particular model parameters directly, facilitating a
step-change improvement in the adoption of synthetic rope moorings in the sector.
Furthermore, a multi-objective optimization framework has also been developed, which enhances the design of
mooring systems for offshore renewable energy devices. This framework couples numerical models of the mooring
system and the structural response to both stress-life cumulative damage models and cost models. The use of this
multi-objective optimization approach allows multiple design objectives such as system lifetime and cost to be satisfied
simultaneously using an automated mathematical approach. The developed methodology identifies a range of viable
designs allowing the designer and stakeholders to select the most appropriate design for their specific deployment.
The framework is applicable to any offshore technology subsystem allowing multi-objective optimization and reliability
to be considered from the design stage in order to improve the design efficiency and aid the industry in using more
systematic design approaches.
This methodology has been applied by the sector for geometry optimization of mooring systems for floating wind as
well as the optimization of mooring system properties to identify requirements for new novel materials. Extensions of
the methodology have also explored the use of accelerated analysis approaches, making use of frequency-domain
models and data driven machine learning methods in place of the traditional time domain analysis techniques.
Impact on the sector: Three industrial partners have been involved in the SynMaRE project: Tension Technology
International Ltd, Royal Lankhorst Euronete Group and Orcina. Orcina is the developer of the ubiquitous commercial
mooring system modelling software package Orcaflex. All three industrial partners have been heavily engaged in this
project, which is producing state-of-the-art software for use by the sector. To this end, the SynMaRE time-domain
model has already been integrated into the Orcaflex software to improve synthetic rope representation and hence the
simulation accuracy of Orcaflex. The project has also been aligned with the physical testing and modelling research
made by the classification society Det Norske Veritas - Germanischer Lloyd (DNV GL). It is intended that the outputs of
this project will be adopted into design guidance produced by classification societies including DNV GL.

UKCMER Case Study 4 – Open-Source Software released by UKCMER
During the Annual Assembly in December 2018, UKCMER launched a suite of ground-breaking open-source software
packages which were developed over the past few phases of SuperGen Marine. These simulation tools are modular
and can be applied to a range of systems. This suite of open-source software comprises:
 xfemm – advanced magnetics/thermal finite element analysis
tool for the modelling of electrical machine power take-off (PTO)
systems. It is cross-platform, and so can be run on any computer
system.
 Edinburgh Electrical Machines Toolbox – based on xfemm, it
features modular machine simulation components, for both
rotary and linear machines, multiple levels of fidelity for the same
machine design and rapid batch processing capabilities to aid
automated design tools.
 Multi-Body Dynamics Toolbox – The toolbox features advanced
pre and post-processing visualisation, and automatic animation
of multi-body dynamics simulations. This toolbox is built upon:
Matlab and the free alternative Octave, and has a compatible
interface to the advanced open-source, multi-body, and multiphysics simulator, MBDyn.
 Edinburgh Wave Systems Toolbox (EWST) – Wave Energy
Converter (WEC) hydrodynamic modelling tool derived from the
ubiquitous WEC-Sim software, but ported to run on both Matlab
and Octave, and replacing the commercial Simscape Multi-body
dependency with the advanced free MBDyn multi-body solver.
EWST features multi-rate simulation to speed up overall
simulation times, while retaining high fidelity, and is optimised for
batch processing and high throughput computing.
 OceanEd – A Matlab/Simulink code which creates and tests
hydrodynamic models of arrays of wave energy converters.
OceanEd takes into account all the hydrodynamic interactions
(i.e. all the radiated and diffracted waves) between all the
converters. It is a time-domain code and so it can incorporate
accurate nonlinear forces and it is also fast because it uses fast
state-space techniques.

EWST multi-rate simulation (rapid electrical/slow
hydrodynamic oscillations) of a heaving buoy

EWST simulation of a two-body point absorber

OceanEd simulation of an array of interacting flaps

Download links to all the above software packages can be found at: https://www.supergen-marine.org.uk/
Impact on the sector: The suite of open-source software developed under SuperGen UKCMER is being used by device
developers in the marine energy sector and beyond. The software produces high fidelity coupled models of electrical
machines and mechanical/hydro-mechanical systems. The code xfemm has already been used by the automotive
company Tesla, the electrical motor firm SciMo and the Linz Center of Mechatronics GmbH. The OceanEd software is
being employed by developers who are planning to deploy wave devices in arrays. The software has been used and
evaluated by the device developers Wave Star, Albatern Wave Energy and CorPower Ocean. In addition, both EWST
and OceanEd have been used by the company MaxSim Ltd. for a project investigating Machine Learning control of
WECs. This project has the potential to provide a step change increase in the power produced by WECs.
Impact on early-career researchers: The researchers involved in developing the open-source software have gone on
to industrial and academic posts. The researcher who developed the open-source software xfemm, the Edinburgh
Electrical Machines Toolbox, the Multi-Body Dynamics Toolbox and the Edinburgh Wave Systems Toolbox (Dr Richard
Crozier) has spun out an electrical modelling and control firm called REOptimize Systems, which is now providing
professional services to the sector. The researcher who developed the OceanEd open-source code (Dr David Forehand)
has now been promoted to a lectureship position in the University of Edinburgh.

Appendix A - List of Hub members
The UK Centre for Marine Energy Research is a collaboration between the following universities:
In the original core funding:
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Exeter
Strathclyde
Swansea

Profs Robin Wallace, David Ingram, Henry Jeffrey, Dr Aristides Kiprakis
Prof Lars Johanning, Dr Philipp Thies
Cameron Johnstone, Profs Sandy Day, Feargal Brennan
Prof Ian Masters

The Grand Challenge awards support partners in core and other universities as follows
FloWTurb: Response of Tidal Energy Converters to Combined Tidal Flow, Waves, and Turbulence
Edinburgh
UHI
Heriot-Watt
Strathclyde

Profs Vengatesan Venugopal, Alistair Borthwick
Arne Vogler
Prof Jon Side
Prof Nigel Barltrop

EDRIVE-MEC: All Electrical Drive Train for Marine Energy Converters
Edinburgh
Prof Markus Mueller, Dr Aristides Kiprakis, Henry Jeffrey
Newcastle
Prof Volker Pickert and Dr Nick Baker
DyLoTTA: Dynamic Loadings on Turbines in a Tidal Array
Cardiff
Prof Tim O’Doherty, Dr C Byrne, Dr D M O'Doherty, Dr A Mason-Jones
Dr R Grosvenor
Strathclyde
Prof Joe Clarke, C Johnstone
SURFTEC: SUrvivability and Reliability of Floating Tidal Energy Converters
Swansea
Dr Alison Williams, Dr Tim Croft, Dr Michael Togneri
The UKCMER-WES Flex Fund projects and partners are:
MetaTide: A new meta-material for enhanced fatigue life of tidal energy converters
Edinburgh
Dr Ignazio Maria Viola
Tidal stream turbine fence technology demonstrator
Oxford
Prof Richard Willden
AD-CON: Additive Manufacture of Kevlar Reinforced Concrete Composite Structures
Dundee
Prof Rod Jones
SynMaRE: Improving performance and durability analysis techniques of rope moorings
Exeter
Dr Sam Weller
TACOE: Tidal Array Control and Optimisation of Energy
Southampton
Dr Luke Myers
A Robust Framework for Nonlinear Probabilistic Extreme Wave Loading Design and Testing: Buoy to WEC
Oxford
Dr Ton Van den Bremer

Appendix B - Update on additional funding obtained
Funder

Title

EPSRC

SuperGen ORE hub 2018

EPSRC

Design Feasibility Study for a Low Velocity Tidal
Stream Turbine
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turbulence and wake flow on TST arrays
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Dynamic Loading on Turbines in a Tidal Array
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IMAGINE - Innovative Method for Affordable
Generation IN ocean Energy
DTOceanPlus - Advanced Design Tools for Ocean
Energy Systems Innovation, Development and
Deployment
European Technology and Innovation Platform for
Ocean Energy
Marine Energy Alliance
Centre for Doctoral Training in Offshore Renewable
Energy (IDCORE)

Cardiff
Dundee

Strathclyde
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(Established Career Fellowship)
Marine energy satisfying electrical demand and
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surrounding the Cozumel Channel
Marinet 2: Round Robin Tidal Turbine Performance
Quantification
Techno-Economic Assessment of Marine
Renewables KTP
Centre for Doctoral Training in Wind and Marine
Energy Systems and Structures
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£65k

Oxford

£1.02M

Modelling, Optimisation and Design of Conversion
for Offshore Renewable Energy (UK-China MODCORE)
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of tidal energy converter reliability)

EPSRC Impact
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EPSRC
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EU
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EPSRC & NERC
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EPSRC
British Council
Newton fund
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Innovate UK
EPSRC
EPSRC
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UKCMER
Lead
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UKCMER
Partners
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Southampton,
Strathclyde
Strathclyde,
Southampton

Cardiff

Value

£5M

£199k
£46k

Edinburgh

£279k

Edinburgh

£614k

Edinburgh

£167k

Edinburgh
Edinburgh

Exeter,
Strathclyde,

£385k
£6.1M

Strathclyde

Cardiff

Strathclyde

Edinburgh

Strathclyde

EMEC

Strathclyde

Edinburgh,
Oxford

£6.4M

Strathclyde

Edinburgh

£223k

Swansea

£40k

£220k
£90k

£1.6M
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