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Typical Current Investment PRIMaRe

«Considerable financial and intellectual
Investment has taken place in wave energy
capture systems.

e Despite this energy costs are far higher than
existing alternatives even with substantial carbon
taxes. Why?

* To date most effort has gone into the wave
energy converting devices and not into the most
effective way to operate them.



_>

Improving WEC Returns PRIMaRE

What is required Is to get the biggest
possible return on the investment made
already:.

Achieving this goal is the main driver for
the PRIMaRE work on Device Operations



An Example of PRIMaRE'’s )

WEC Operation Research PRIMaRE

Wave Predictive Based WEC Control



Gain In Annualised Power

Avalilable Using Wave Predictive

Control
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Results of WEC Simulation _)

using Wave Predictive Control PRIMaRE
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Typical Wave Energy Converter
*“WEC” that benefits from Wave —)

Predictive Control

PRIMaRe€

Floatmg element

Waves decay to negligible by
this depth

Generator Generator Module.

Figure 2. Isotropic WEC

Simple Model of WEC

OPT Power Buoy



Quiescent Period Operation  priMaREe

Wave induced motion Maximum limits for P'rwegtiﬁgg” Outcome
A Typical Large Swell Sea given Operation
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Sea State Execute
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Data)
A Significant periods within Operating limits
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Elements Needed for a Wave

Energy Converter Motion
Estimator

Wave Fronts from
Remote Storms

Operation site.
e.g.Shuttle tanker berthing
on FPSO
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Measure

Wave Model

Predict Sea Surface
At WEC Location

WEC Model

Predict WEC
Motion
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So What's Happening? PRIMaRE

A Full Scale EU funded Demonstrator Project is
being deployed off Portugal based upon the OPT
Power Buoy. Kick off this November!

 PRIMaRE is installing a world leading phase
coherent wave sensor array at the Wave Hub site
funded by SWRDA. Installation Starts Next week!
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Directional wave sensor buoy array

The wave sensor array being installed by PRIMaRE under SWRDA
pport is a world class marine instrumentation facility. Its
ntention is: it

To provide fundamental research data for use in the fields of
marine renewable energy and associated environmental
impact work, plus fundamental oceanographic studies.

o provide data for use by the WEC operators in wave Hub for

the purposes of planning and operating WECS.

The array ists of 8 di wave buoys spanning the 4km by
2km area of sea defining the Wave Hub. These buoys will be able
to deliver synchronized live and continuous data streams that will
allow PRIMAaRE to explore new deterministic and statistical
descriptions of a spatially local sea wave system.

An example of the deployment
pattern for the array of 8 directional
sea wave buoys
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The actual locations for each buoy
take count the

ments of both the Wave Hub
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c tasks:

- To characterise the spatial variation of sea state
measures across the area.

- To provide more local sea state measures for each
WEC be

- To measure ‘down wave' from the WECS to evaluate
wave energy depletion.

- To fa e phase coherent. time series measurement,

e iy allowing determ sea wi
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prediction.

Wave Data

The buoys can be configured to transmit ashore the
ave data
requested, a time series of motion data (the 3 translation

Ve and the east and north displacements and GbS

tion data). The buoys Iy configured to
sample data at 24z, 2048 samples HoT, e AT o)
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WECS occupying the wave hub site.

Fugro OCEANOR SEAWATCH MINI 11 buoy
Real Time Control Feed

The buoy array will also be an important part of the Wave
Hub's infrastructure. capable of feeding wave information to
the WEC de: 1 one mode of operation the buoys will
be able to deliver synanronized ntinuous.

S e o

puted in real time. This data can be

e feed to the WEC devices to help optimize
their energy capture.

n sensors
B rransiational and 3 rotational

Magnetic heading

GPS receiver

Power: A combination of lead acid and lithium
batteries, Solar panel support.

Mass: 320kg
Diameter: 1.25m

Telemetry:

- Time multiplexed transmis:
buoy on a single UHF channel
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Conclusions & Sales Pitch PRIMaRE

 PRIMaRE has a very real appreciation of the
need to reduce installed capacity costs in the
wave energy sector.

 PRIMaRE has pioneered world leading new
science to achieve this.

 PRIMaRE Is actively involved in implementing
the technology in real commercial contexts.

« WE DO MORE THAN JUST GOOD SCIENCE

.........................................
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