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The paper compares several performance metrics of a regular and irregular wind farm
layout. The authors conclude that irregular layouts are better in terms of energy
production and power variability as a function of wind direction, but regular layouts are
better in terms of fatigue on the turbine towers.

 

My Main Conclusion

While the paper has some interesting information, I don’t think any general conclusions
about regular versus irregular layouts can be draw from what has been presented.

First, because most of the paper introduces only two turbine layouts for a single location,
Section 5 should be the most important section that presents and defends why any of the
observations are globally applicable. However Section 5 section does not convince me.



Part of this could be that I don’t fully understand what was done, I had to read through
the section several times and am still unsure if I understand correctly. How many
additional cases were considered? What are the light and dark gray bars in Figure 8? I
think for anyone to agree that the observations previously made between regular and
irregular layouts, there need to be several demonstrations for a wide variety of wind
plants (size, boundary shape, several wind roses, objective…).

Second, the majority of the paper compares one regular and one irregular layout, which
were taken from another paper and I assume were optimized for some objective. With this
information alone, I wouldn’t conclude that the observations made are general to all
regular and irregular layouts, even for this specific location. What if I optimized a grid for
a different objective, or included some additional constraints? Same with the irregular
layout? What if I used a different regular layout that wasn’t a grid? The observations of
this paper may be general, but I don’t think that should be concluded without more
evidence.

 

A Few Other Things

Line 45 – “Third, an optimisation of the farm layout inherently leads to an irregular
pattern, as shown by most optimisation studies in the literature.” This is not necessarily
true. It depends how you setup the problem. Plenty of wind farms are optimized with a
regular grid.

 

Figure 5 and the related discussion – Is this the right metric? This gives no indication of
the probability of a high power fluctuation. I agree that a gridded layout will have some
wind directions that are associated with very high losses, but if the grid is optimized
those directions will be associated with very low probability. I’m not convinced that
“The difference between the imbalance cost of the regular and irregular wind farm
would then become visible within this 1.6 %.” Small note, I would put the two
subfigures on the same plot, it would be easier to see the differences and conserve
some space!

 



 

Line 109 - “Interestingly, while monopile foundation designs are optimised for
individual locations within an offshore wind farm, typically only a single tower design is
applied based on the turbine location with the highest turbulence intensity.” This seems
like an opportunity to optimize tower designs for single locations, rather than save
enormous amounts of money by reducing the turbulence of the worst case tower
location. It seems silly to hugely overdesign every tower because of one very poor
instance.

 

Already mentioned above, but I have very little idea what Figure 8 means.

 

Line 168 – “Irregular wind farm layouts outperform regular layouts regarding energy
production…” this information is still worth including, but it is important to remember
that this is true by definition. Less constrained problems either perform just as well or
better than more constrained problems.

 

Line 169 – “A notable finding was that the irregular layout also increases the
persistence to wind direction…” again already mentioned above, but is this still notable
when the directional probabilities are considered?

 

Figure 4 and 7 are really interesting!



 

I recognize that I may not have understood everything as was intended, and I may not
have communicated my thoughts as clearly as I would have liked. If anything is unclear or
you disagree with anything I have said, please reach out to me and we can continue this
discussion.

PJ Stanley
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