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Numerical Weather Prediction approach (NWP)

Most effective strategies for pre-
feasibility projects

Early WRA studies can be finished
quickly and at a minimal cost

However, NWP method does not

consider accurately the influence of
local orography and forests

=> gignificant uncertainties in complex
and wooded areas

Examples of NWP sources: WRF

Meteodyn Wind data Portal
Public databases: NEWA wind atlas
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NWP-CFD downscaling method

Interest of CFD downscaling: to consider
accurately the terrain and roughness

information

Step 1.

CFD computation is launched

Step 2:

Mesoscale data used as meteorological
data for synthesis computation

(a)

Directional speed-up factor | Synthesis results [ Annual energy production I
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NWP-CFD downscaling method in Meteodyn WT

Meso : Mean Speed-Up

center-

Sp mesomean= 173
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Constant mean
speed 8 m/s

Recommended elevation for WRF
input: 200-250m (from literature and

validation cases)
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Mesoscale zones in Meteodyn WT N \
N S
:esiscai:zone +/,850 _11\" O‘_», — — )= -Rfau 1
Height 80.0m \ \-f | I
. Xm  Y(m) LI avian) I‘ 13 ””7.'(( L Y,
Mesoscale zone creation for 1 or center 6706202 69331677 L Lavigny-le-t N, | AS
several WRF cells: w| wof .\___T"""'“P'i . e
- o | .' X\
. . Bl e i L ol illy-le-
Center of the cell P - e, \ N adhiitly IeFi
Length of the cell (3km) fel A U SN ' '
"
Or Multi-meso import tool dedicated to a
large number of WRF cells
TN
[ o o
aam O




Validation cases with Meteodyn WT

Site in Corea (2024)

Assessing the Reliability of the NWP-CFD
Downscaling Method for Generating Wind
Energy Resource Maps of South Korea

References
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Assessing the Reliability and Optimizing Input Parameters of

the NWP-CFD Downscaling Method for Generating Onshore 0 800 1600 (m)
Wind Energy Resource Maps of South Korea. Energies 2024,

17, 648. https:// doi.org/10.3390/en17030648

“‘“NWP-based data overestimate wind resources by
more than 35%, while the NWP-CFD-based data show
an error of about 8.5%”
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Validation cases with Meteodyn WT
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CVA is a key energy group in =
ltaly

CVA Group produces an
average of around 320,000
MWh of wind power

9 wind farms located in Italy
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Validation cases with Meteodyn WT

Estimating Annual Energy Production
with the NWP-CFD Downscaling Method
in ITALY:

SCADA analysis with WPA tool to
estimate the reachable production
(see presentation on WPA)
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Application of NWP-CFD Downscaling
Method on several farms

=
wu

Example on wind farm (A) with 13
wind turbines:
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Mean Abs Error on Production (%)

=> Mean Error on production using
NEWA reduced from 15 % to 7% with |
CFD dowsca”ng RAW NEWA data with CFD downscaling
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Validation cases with Meteodyn WT

Different Influence depending on
wind turbine location

lllustration of CFD downscaling
on WT6 and WT9

WT6 almost no effect

WTO: significant improvement

due to CFD dowwscaling (%)

Production Error difference

WTO9: Significant
improvement
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WT6 almost no
improvement
compared to RAW
NEWA

WT1 WT2 WT3 WT4 WT5 WT6 WT7 WT8 WT9 WT10 WT1l WT12 WT13
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Focus on prevailing sector (30 deg)

Speed up factors on mesoscale cell

' Altitude

m

WT9 450

4412
4324
4235

4147

4059
3971

All assignments
Spe(ed-up
)

1.621
1.602
1.583
1.565
1.546
1.527
1.508

388.2 1.489
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WT9
At 100 m:
Mean Speep-up on mesoscale cell=1.45
* Speep-up(WT6)=1.45 : low difference compared to RAW NEWA WTE Mean altitude
* Speed-up(WT9)=1.6: significant difference on mesoscale
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Available with Meteodyn WT but also in Wind Data Portal

Onshore Met Mast
Powered by CFD technology*

Time series

Validate a site’s wind potential by
downloading up to 30 years of high-
resolution wind data** for any location
worldwide and any height between 10
and 300 meters.

For all sites, the development of
wind farms (Greenfield) or prior to
measurement campaigns.

*Premium CFD quality, including micro-scale
effects with a horizontal resolution of 50 meters,
topography, and local atmospheric stability.
**Duration varies depending on the area and
data source.

Get data

meteooun < 3 ” 5 N
~ - - Sectors. Services Software About us. Resources  News Contact -

HOME ONSHORE ANI MET MAST - EUROPE

Onshore and Offshore Met Mast - Europe

h our virtual met mast

Wind data dedicated to wind resource
assessment

Technical details

* Deliverables: Time series * Horizontal resolution: 5.5 km
« Variables: Wind speed and direction {Advanced), 50 meters [Premium-CFD)
* Available period: 1984-2022 « Temporal resolution: | hour (Advanced
+ Delivery time: 30 min (Advanced), few and Premium-CFD)

days (Premium-CFD) « Heights: 10-300 meters

« Format: CSV, JPEG (Wind rose) + Compatibility: Meteodyn W, Excel,
Python

Go back to the store

- Define the location of your
= project
| P Advanced
Premium-C

Paint 1

Latitude (deg) " Longitude (deg) *

Please enter a number frem 35 Please enter a number from -10

Reference height H (m)*

Please enter a number from 10 1o 300.
‘Additional heights
H-50m +400,00 €
H +50m 400,00 €

Add a point

Total 0.00 €

= Leatie | © OpenStesdan contributors
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Technical details

FD

Coordinates

Height
Options
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Takeaways

= NWP-CFD dowscaling method: improve WRF accuracy for early WRA
studies: Error on production reduced from 15% to 7% in case study

= Better consideration of orography and forests compared to WRF
simulations

= Significant improvement up to 18% on production estimation (validation
cases)

= Full process available in Meteodyn WT or as a service (Wind data portal)
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Thank you!

Edouard LEONARD, PhD
Wind Expert, Meteodyn WT Technical Manager

edouard,.leonard@meteodyn.com

www.meteodyn.com
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Thanks to CVA team! CVAo
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Renewable ever since

Maurice GRIMOD

Filippo NORAT




