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How it works: At sea




Technology
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Mid-scale to grid-scale

«  Small-scale

 Subsea tiebacks, CCS tiebacks, Utility-scale machine designed for
residential robotics, marine awareness. deployment in wave farms off the coast



Site assessment - gnnoecreg?,n

*+ One of the most important questions we want to
answer is what locations are the most suitable for
the deployment of our devices?
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* There are several factors to consider when
performing a site assessment, e.g.
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«  Whatis the power production potential?

« How extreme are the sea conditions?

« What are the operations costs? =
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* To provide a convenient way for our Commercial

Team to view and download basic wave data
statistics we have developed several in-house
infographic software tools.




Historical data for power
assessment

Using various numerical modelling techniques, we can

compute the average power production for a number of
sea states, creating a power matrix.

Then we download a long time series of wave data (12-20
years) which allows us to compute key site statistics:

* Annual Energy Production

« Continuous Available Power

Example of the power matrix
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Historical data for extreme 9) Mocean
wave statistics

* The goal of extreme wave analysis is to predict the CNS: Te-Se scatterplot, occurrence heatmap

100-year wave' - the most extreme sea state occurring R P~ '
within the next 100 years. B SIS upper 95% conf
2 . median return
0.05 - lower 95% conf
* This can be done by extrapolating wave data time 0.04 :

series (collected over a shorter period of 20-40 years)
to a 100-year return period by fitting it to the S 003 | Y ; _ - 1
Generalised Pareto Distribution. i ‘ :
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* Using tank test data, it is possible to find the relation - /." ]
between the extreme sea states and hinge responses. ' P
That allows us to assess the survivability of the device =
in various locations. 02 7 6 8 10 12 14
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Extreme contour in Se-Te bivariate space.



Forecast data < g“noec,%?,”

«  We are also using forecasting data to predict the — e e » —
sea conditions around Orkney where we were T .
deploying one of our devices. ! B e
38
 The sea state forecast data helps us to predict the i
hourly power production a few days into the future il :
which is essential for the device management | s s s s i a e
performed by our Operations team. ——
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Copernicus Marine Products
used at Mocean

We are currently using 3 Copernicus Marine Products:

For site assessment using historical data:

+ ‘“Atlantic- European North West Shelf- Wave
Physics Reanalysis”

+  “Mediterranean Sea Waves Reanalysis”.

For forecasting in our test locations:

+ “Atlantic - European North West Shelf - Ocean
Wave Analysis and Forecast”

In the future we are also planning to use:

« “Atlantic -Iberian Biscay Irish- Ocean Wave
Reanalysis”

+ “Global Ocean Waves Reanalysis”




Advantages of Copernicus
Marine Service products

 The data has high spatial and temporal resolution which helps us to produce nice-looking
infographic plots and heat maps for our wave analytics software.

« Wave data is available for a lot of geographical areas.

« Easy access to the data. Integrating the CMEMS API into our in-house software tools gives
real-time access to the wave data which is frequently used by our Commercial and
Operations teams.

10



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10

