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=» Increased share of renewables
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=» Electricity generation in 2013

Brutto-Stromerzeugung 2013 in Deutschland: 634 Mrd. Kilowattstunden®

Erdgas 1 0,5% Heizdl

Pumpspeicher und

Steinkohle 19,6% .
Sonstige 5,0%

Wind 8,4%

Em;ﬁl;zare Biomasse 6,7%

- Photavoltaik 4,7%
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0,8%

Braunkohle 25 6% Kemnenergie 15,4%

Quellen: BDEW, AG Energiebilanzen Stand: 02/2014
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= Increas Brutto-Stromerzeugung 2013 in Deutschland: 634 Mrd. Kilowattstunden*
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| | energy sources
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o Higly fluctuating energy production

=» Electricity generation in 2013 o
Brutto-Stromerzeugung 2013 in Deutschland: 634 Mrd. Kilowattstunden® o EIeCtrICIty IS no more generated Where

and when it is needed
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Wetter und Klima aus einer Hand
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=» Forecast errors close to the amount of control energy (x4.5 GW)

A) Cold front and convection B) Low stratus clouds: observed but
not predicted
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A(intra-day) = 1.0 GW
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=» Forecast errors close to the amount of control energy (x4.5 GW)

A) Cold front and convection B) Low stratus clouds: observed but

. Improved power predictions are required..

& .. These depend crucially on the quality of the b )
® underlying weather forecasts! T

‘ .f:, =» The research projects EWeLINE & ORKA

Sat24.com - 13:00 (12:00 UTC)

A(day-ahead) = 3.3 GW
A(intra-day) = 1.0 GW




Energy Meteorology Projects at DWD

* Federal Ministry for the
“®* | Environment, Nature Conservation,
Building and Nuclear Safety

EWeLINE 12/2012-11/2016
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IWES u

23 Researchers (10 IWES + 13 DWD)

= Focus: improved day ahead forecasts
for renewable energies

= Research topics:
o Improved initial conditions by
applying new data types (data
assimilation)

o More accurate forecasts by
optimizing the model physics

o More reliable predictions through
optimized ensemble forecasts and
new probabilistic products

o Optimized Model Output Statistics

=> Integration of new products in desicion
making processes!
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4 Researchers (2 emsys + 2 DWD)

= Focus: improved short-term forecasts
(12h) for renewable energies

= Research Topics:
o Optimized ensemble forecasts for
renewable energies

o Development of ensemble products
for grid security aspects; ,worst-
case” scenarios, risk management,..
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=>» Iterative cycle of evaluation and test
results
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The research project EWeLINE
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/Weather forecasts\

(wind, radiation fluxes,...)
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Assimilation of Power Data Wetter and Kima o ener and E

Weather Forecast Data Assimilation Improve(.:l _In|t|al
Condition

Forward L
__> >

operator LETKF

met. > power | Model
equivalent
. Observed
orecasted ]
\ wind and PV power power productlon

production

Ext. Information about
wind farms and PV-plants

Poster Declair et al.
On Tuesday

LETKF=Local Ensemble Transform Kalman Filter
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Energy Meteorology Projects at DWD

* Federal Ministry for the
“®* | Environment, Nature Conservation,
Building and Nuclear Safety

EWeLINE 12/2012-11/2016

Z Fraunhofer E
IWES u

23 Researchers (10 IWES + 13 DWD)

= Focus: improved day ahead forecasts
for renewable energies

= Research topics:
o Improved initial conditions by

Next talk in this session

More accurate forecasts by
optimizing the model physics

o More reliable predictions through
optimized ensemble forecasts and
new probabilistic products

o Optimized Model Output Statistics

=> Integration of new products in desicion
making processes!
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o Optimized ensemble forecasts for
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Improved Ensemble Generation Deutscher Wetterdienst E

Wetter und Klima aus einer Hand

o

. ;/// %

ORORORO

Initial conditions:
J= petan T W(Z)(fBCEPS_fref)

rea; [
5 o

IFS 5"57 ; l

GME

GFS

GSM




Improved Ensemble Generation B werdienst E

= These can be %

combined with the " ,
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current methods §8¢




Verification of COSMO-DE-EPS

Deutscher Wetterdienst %
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= New verification package: CDE-EPS vs. wind tower measurements and
pyranometer data

[W/m?

= Example: “Arkona”, July 2 2013
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Calibration of Wind at 100m Deutscher Wetterdienst
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=>» Technique: Ensemble Model Output Statistics
for wind vectors (Schuhen et al., 2012)

= Example: Meridional wind at 100 m, Karlsruhe, 01.05. - 30.06.2013

Reliability diagram, vector V, station Karlsruhe
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=>» Operational vertical filter: no Initial conditions:
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Improved weather forecasts for
energy applications — summary Wettor and Kima aus inr Hand E

Data Assimilation Improved Initial
Condition

orecas!
orwar m
B — _
erator LETKF
wer | Model

production data, satellite data, ...) " e v -

T wind’%rg?::i?iéwpel power production .
' Poster Declair
et al. tomorrow

=» Applying new data types (power

to improve the initial conditions Ext Information about Ilﬂ'“

wind farms and PV-plants

=» Optimize model physics (next Talk!)

=> Verification of e.g., global radiation, wind speed at 100m * :

=» Improved ensemble generation




Strengthen the dialog with users! Wetter and lima ausdiner iand

EWeLiNE ”Industrie- und
Forschungsplattform
and needs Prognose”

= Understand the user requirements




Thanks for listening!
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Visit us at www.projekt-eweline.de

Contact: kristina.lundgren@dwd.de
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