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Why a wind power forecasting \~
model evaluation? LA A

€ Wind power forecasting is becoming a requirement in the countries
with a significant penetration of wind energy.

€ There is a lack of information about the real possibilities of the state
of the art prediction models for wind energy.

€ Knowledge about wind energy forecasting models is useful for:
% TSOs.
% Utilities.
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€ To study the performance of state of the art wind
power prediction models with the existing input
data in a variety of environments: from offshore to
highly complex terrain wind farms.

® To establish a standardized framework for
evaluating wind power prediction models.

€ To characterize the error behavior in order to
detect the weak points of the models that can be
subject to improvement.

® To have some solid reference for new advanced
models.

€ To evaluate purely meteorological forecasts.




BUSIMESSE, SCHEMCE & TECHNOLOGY

pesiem e e pre-eisting
preciction medels benchmart<ing

Ll
<
=
=




7.

ewec: o
______________________ q
: :
: :
[ : |

Wind farm

Il measurements |
: Wind power forecasting models
[

T 0 0 0 0 00 0 7

Forecast error evaluation protocol

R | | I | S I e |

Comparison




Design of the benchmarking ‘Zwecm
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Selection of representative
wind farms
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[ Offshore J [Flatterrain J [Complex terrain} [Highlyco_mplex}
terrain

Tung Knob Klim (Denmark) Golagh (Ireland)
(Denmark) Wusterhusen (Germany) Sotavento (Spain)

Alaiz (Spain)




Design of the benchmarking ‘Zﬁvecz&-z&

Numerical Weather Prediction
Models (NWP)

Commn | [

[Spain (INM), Denmark (DMI) J [Germany (DWD)J

Ireland (Met Eireann)




\Z
ewec:

| Wind farm [
I NWP Standardisation

measurements of data
[ l l | (Depri format for
I time series)

[ Database }

I &= ~= |

Training period Evaluation period

Train 1 Test

1000 2000 3000 4000

0




Design of the benchmarking Vewecm?&

BUSIMESSE, SCHEMCE & TECHNOLOGY

Wind power forecasting models

wpPPT | [LocalPred AWPPS ARIA NTUA

€ The wind power prediction models considered in the
benchmarking use a variety of approaches:
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Design of the benchmarking wWecm
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Protocol for standardizing the performance evaluation
O wind' power prediction models
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Highly complex terrain Complex terrain

(Alaiz-ES) (Sotavento-ES)
40
—_—
= 35 - =M1 =35
o e )
Sa0r e M2 330
iy \_ / M3 —
g ZS_W_ M4 825
= e, S V | = "\
EZO ~ M6 EZO —— .\
S 15] | —~ M7 <15 ~ ——

13



Results of the benchmarking ewec:
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‘ Hilly terrain (Golagh-I1E) ‘ Flat terrain (Klim-DK)
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Results of the benchmarking ewec:
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Flat terrain Offshore
(Wusterhusen-DE) (Tuno Knob-DK)
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Horizon =ty+12 hours
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Performance vs terrain type ‘ewecm

BUSIMESSE, SCHEMCE & TECHNOLOGY

TERRAIN

25

ALA

&

S 20
= HIGHLY
a COMPLEX
[ TERRAIN
£ . /SOT
5 X
[
o TUN (offshore)
X
o <>/ .
<§( 10 $— KU \\
Pz
o \ WUS GOL
g COMPLEX
2
<

a1

FLAT
TERRAIN

8
RIX (%)



Performance vs prediction model wwecm
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Towards better models through "\"‘7

detailed error characterization AR

€ The level of predicted power greatly influences models performance.
Some models are better than others for different ranges of predicted
power.

€ Analysis of various moments of error distributions indicate different
possibilities of models improvements.
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Combination of forecasts ewec
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Comparison of NWPs \éﬁvecem
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The value of the meteorological Y~
forecast ewec: >

€ The main part of the errors in wind power prediction
come from the wind speed forecasts (NWP).

€ Improvements in the NWP can be achieved by using
different meteorological models. Reducing MAE of wind
speed forecast up to 50%6 in complex terrain.

€ Coarse grid resolution models do not give satisfactory
results for wind speed predictions, specially in complex
terrain.




