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Abstract

Results and conclusions

In the push to reduce renewable energy mooring system costs,
polyamide rope was identified by a number of research groups
as a means of reducing mooring system loads and hence cost of
energy [3].
The Floatgen project, which deployed a floating wind turbine in
shallow water, was an opportunity to test polyamide in real life.

The load-extension curves during mooring lines stretching (figure
4) and mooring lines hook-up (figure 5) show a good agreement
between prediction and offshore operation. This enabled to
confirm the individual behaviour of mooring lines.
Figure 4: Lines behaviour during stretching [4]
(lines = models, dots = offshore measurements)

This project enabled to test large breaking load ropes and make
the last necessary steps toward product qualification.

State of the art at project start
Figure 1: S-N curve for various ropes, from [2]

Figure 2: Subrope test set-up, from [2]

Polyamide ropes have been in use for
decades in marine applications,
mainly for temporary mooring
applications [1]. Significant work was
conducted [2], [3] to reevaluate the
benefits of polyamide in Marine
Renewable Energy systems.
These preliminary works concluded
on the suitability of specifically
designed ropes, in particular in terms
of fatigue performance. However, the
tests were mostly conducted on
subropes and additional work was
needed to quantify the behaviour of
nylon ropes in wind turbine mooring.

Design for the Floatgen project
Figure 3: Validation steps on the Floatgen project
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Given the very good results
achieved in fatigue performance,
it was decided to use polyamide
ropes as the main constituting
material of the moring lines. This
reduced the mooring loads by
around 40%-50% over polyester,
and enabled to prevent the
occurrence of snatch loads in
storm conditions.
The main factor to achieve this
performance is the softness of
nylon as opposed to polyester
and steel. In order to quantify
the loads on the mooring lines,
the process included laboratory
tests and field tests, as outlined
on Figure 3.

Figure 5: Lines behaviour during hook-up [4]

The certainty of the mooring lines performance made it possible
to anchor the floating wind turbine. Figure 6 shows the sway of
the nacelle Vs its surge in a storm that occurred during the first
months of operation.
Figure 6: Nacelle offset during a storm
(orange = measurements, blue = simulations)

Full-scale fatigue testing to API standard are being conducted to
provide the last step of validation which will allow within this
year the full qualification of polyamide ropes.
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