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EDF-EN has recently conducted a 6-month R&D project which aims at
defining economical and operational benefits as well as best-practices the
wind energy industry should expect and follow when using today
commercial wind lidars.

One LEOSPHERE WindcubeTM has been deployed in the south of
France, on a moderately complex terrain, where 80m-hub height wind
turbines are being constructed.

WindcubeTM data has been considered in complement to long term met
mast data to refine the evaluation of energy production of 7 wind turbines.

Computation has been performed to compare P50 and P90 with and
without lidar data, and reduction of uncertainty has been computed with
the help of EDF-EN internal uncertainty calculation sheet.

This project has also allowed EDF-EN to evaluate the operational
advantages and difficulties in deploying a WindcubeTM for site
assessment. We have conducted a summary of the associated costs and
compared it to a more classical approach with met masts. We balance our
conclusions with our conclusion on lidar operations.
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Stage I: The WindcubeTM is first deployed next to a 80m mast, near forest
edge, in order to verify lidar vs. cup anemometer correlation on site. After
one month, we compare mast and WindcubeTM measurements at 38m,
60m and 80m. Correlations show generally good agreement on both
horizontal wind speed and direction; we observe regression slope @80m
around 0.98 (N-W winds, gentle slope, trees) and 1.02 (S-E winds, gentle
slope, no trees). Because of the limited amount of data, we have not been
able to provide with any consistent explanation for these differences. The
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met mast
1201 + WASP + 

WindFarmer

15.2 % 50 331 40 554

met mast + 
WindcubeTM

1201 + WASP + 
WindFarmer

13.1 % 51 377 42 731

Gain between 
the 2 scenarii

- 2.1 % + 2.1 % + 5.4 %

WindcubeTM powered by its autonomous diesel generator.

Conclusions

Development of large wind farms with multi-megawatt wind turbines
requires accurate wind measurement at and above hub height at several
locations (micro-sitting). We have proven that the WindcubeTM, a compact
and transportable lidar, can help reducing the energy yield uncertainty.

A more traditional approach consists in deploying a 80m or 60m mast. This
is a heavy process that requires administrative authorizations, a large area
to secure the mast, some construction work and has some access
constraints. Associated costs are eventually much higher than the
purchase cost of the mast and sensors.

Deployment of a lidar is in comparison fast and easy but requires to
provide with about 110Wh, 24/24h, at a remote site. This adds to the cost
of the lidar itself.

Based on current lidar units commercial price and our experience, we
consider that, if the WindcubeTM is deployed at an average of 3 locations a
year, the cost competes with the traditional approach using met masts,
after the second year.

This poster presents only one part of the VMT project. Other stages
focused on turbulence and vertical wind speed vs. sonic anemometers,
operational advantages and difficulties in using a WindcubeTM for wind
project development, …
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able to provide with any consistent explanation for these differences. The
WindcubeTM used for the campaign was moreover not corrected for the
“Courtney Bump” which can explain up to 1-2% bias.

Stage II of the VMT project aims at estimating energy production for 7
wind turbines which 3 of them (E7 to E9 below) located in a part of the
site not covered by meteorological mast in the close vicinity.

We consider long term data acquired over more than 5 years by a 40m
met mast at location “1201”. We study representativeness of 1 month of
WindcubeTM measurement near E8, and apply a correction on wind
speed, not on the wind rose, to use the lidar data for long term estimates.

P50 and P90, as well as uncertainty calculation for the 7 wind turbines are
computed with WASP and WindFarmer software. We simulate 2 cases : a
first one with met mast “1201” data only, and another one with “1201” and
WindcubeTM data as described above.

We finally use EDF EN internal uncertainty estimation table to qualify P50 
and P90 for this site.
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Energy estimates for 7 wind turbines with warranted  C(P).

Our results show a significant improvement in reducing the uncertainty by
complementing met mast data with WindcubeTM data.

The WindcubeTM allows to measure wind speed at hub height near the
forest, at a representative location of wind turbines E7, E8 and E9 and
thus provides with some accurate data on wind shear and turbulence
above the trees.


