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M.L. Wang, Manager Structure Technology Section/Wind Power Technology
Department, CSC Group: T f@3r p.9 - fIpF S 3413 p K2 Bt K

EAR VAR I
12 months from
details?”

F-am P 2 (“You mentioned about Thornton Bank fast track;
starting the design to starting installation. Can you give more
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as mentioned a fast track and it has been possible because all the
stakeholders have been involved at early stage, from the very
beginning of the project. The design basis including: Met ocean




data, Geotechnical data and Design/ analysis methodology has
been approved by the certification body before we proceeded
with the detail design. From the beginning, we were sitting with
the certification body, discussing the analysis, which we had to
perform and document. As you have noticed, in Thornton Bank
case, we had 5 clusters - quite a significant amount of analysis
and documentation. It was impossible to document everything in
parallel, so we agreed to focus on the critical issues. We have
focused on the important items and document them first, which
has allowed to proceed with the financial closing.

The certification body, during the process and before we finished
the complete design, was able to deliver an interim certification
report stating that no major change was expected. This allowed
the project to proceed with the steel procurement and fabrication
of the jackets. So, the design was not yet finished and the
fabrication already started!

We all worked closely together with the project owner
(C-Power), the installation company (DEME), the fabrication
yard (Smulders) and the certification body (DEWI-OCC) to
ensure everything is on track. There have been challenges as
well; critical items and we found a way to fix them.

Focused on time, we had to ensure that the documentation will
be approved by the certification body without any risk or request
for additional documentation / analysis. A balance has always to
be found between time / risk and money. Therefore, in this case,
to allow the fast track, and based on a common decision with all
stakeholders, some part of the jacket analysis has been
conservative (which has requested more steel). Of course, if we

had more time we could have done a “better” design, but the




decision was taken by the project, agreed with all stakeholders.

Q2

Jin S.J. Kuo, Consultant: “What is the reason for changing design for the
midsection? You mentioned you used casting for the first design. Was there any
fatigue issue? Or patent related?” “Did your design solve all the challenges and
got approved by the certification body?” “But why you still changed the design?
There were challenges not solved?”
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No patent is directly related to the cast. When we first designed
the midsection, we considered the most efficient way to connect
the tower and the legs, meaning the best solution to transfer the
loads from the wind turbine, in the most efficient way through
the legs.

We started with a 5 MW turbine, a simple cylinder as extension
below the tower and four big conical cast pieces to connect to the

legs. The connection between the cylinder and the braces is a




very sensitive area and we had closely considered all aspects.

Following this experience, we have improved and reduced the
size of the requested cast pieces starting with Alpha Ventus,
continuing with Ormonde and Thornton Bank projects, making it
easier for the yards to produce the midsection. We also
considered the supply chain risks, so there is not overreliance on
1 suppler only.

Finally, we propose a solution without cast (already applied on
the jacket for the Haliade prototype in France). Yes. We designed
in accordance with the loads, providing the best solution.

What is important to understand is that the midsection’s
evolution was possible because of our experience and knowledge
through the projects installed. Yes, we have absolutely solved the
challenges. We have a team of very good engineers ready to
bring innovations and solutions to solve challenges. And that is

how you create a good offshore wind industry.

Q3

Bor-Fong Lin, Project Manager Marine Industrial Department, Ship and
Ocean Industries R&D Centre, Taiwan Wind Association Member: “For the
Beatrice project, the first installed jacket you used swage and not grouting. Now
you use grouting, why?”
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For the first project OWEC has done, 10 years ago — Beatrice, we used indeed
the post-piling solution. Meaning we had jacket pile sleeves, that we put on the
seabed and piles driven through the sleeves. Then, we had to connect the pile
sleeves with the piles. And there are two solutions: - Swage or Grouting to ensure
the connection.

OWEC has later brought the pre-piling solution to the offshore wind industry.
Pre-piling allows for optimization and standard installation operations. This also
avoids the extra and unnecessary up to 150 tons in sleeves, which are heavy and
expensive. Meaning for the pre-piling, the heavy lift vessel will be mobilized only
for the installation of the jacket and not for the piles. When we connect the piles,
using pre-piling, swage solution is not feasible because of difficult access inside the
legs. The best solution in this case is grouting, which was successfully done with
Portland cement on our projects — the most efficient and reduced cost solution.
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