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Facts on the German renewable energy act
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Facts and figures according the renewable
energy act

Major tasks based on the renewable energy law (EEG) :

Support development of renewable sources in Germany
Set fixed prices depending on the energy source and year of installation.

All German end-consumer are obliged to be supplied by a continuous amount of
renewable energy (nearly 15 % of their energy consumption) - independent from
their location.

TSOs buy energy from operators for fixed price and sell it on the whole sale
market (power exchange). TSOs are balancing responsible party for renewable
energy.

TSOs are remunerated. 2010: ~2 %%,1; 2011: ~3.5 %\, (according to press)

The total generation of renewable power must be shared online between the 4
German TSOs (due to the renewable energy law), especially for winﬁnergy.
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Facts and figures according the renewable
energy act

Installed wind capacity in August 2010:

Install. wind Number of Installed

Control Area . .
capacity [MW] WTs capacity [%]

Tennet TSO Germany 10224.7 9032 39.2 %
(e.on Netz)
50Hertz Transmission 10759,9 7871 41,2 %
Amprion 4611,7 3927 17,7 %
EnBW 489,4 392 1,9 %
Total 26085,7 21222 100 %

Data source: IWES, September 2010 4 amprion



Facts and figures according the renewable
energy act

Installed renewable energy capacity for Amprion / Germany:
Installed wind capacity: Germany 26,086 MW in total
Installed wind capacity Offshore: 55 MW
Installed photovoltaic capacity:
— Amprion: 3,300 MW (Data source: Amprion database Sep. 2010).
— Amprion: min. 4,400 MW (estimated for Sep. 2010).
— Germany: 15,500 MW (estimated for Sep. 2010).
Installed generation from biomass plants in Amprion: 847 MW
Installed generation from small hydro in Amprion : 344 MW

Large hydro is not supported by the EEG l\
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Downloadable Database of all renewable power
plants in Germany (splitted in 4 control areas)
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Database links:

Amprion:

Tennet Germany:

50Hertz:

EnBW TNG:
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Facts and figures according the renewable
energy act

Accumulated Capacity (World)
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Facts and figures according the renewable
energy act

Installed Capacity per Year (Germany)
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Facts and figures according the renewable
energy act

Accumulated Capacity (Germany)
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Update on forecast errors

Optimal Combination — Find the best combined forecast

Combine different deterministic NWP to minimize the error of wind
power forecasts with a focus on finding an optimal combination of
weather models with regard to different weather situations

RMSE normalized to the installed capacity after training:
— in 2008: 4.1 %

— 1n 2009: 3.9 %

l\amprion



2

Grid Development
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Grid Development

Essential grid development caused by renewable energy producer:
Priority access for renewable energy
Installed renewable energy capacity: over 50000 MW
Most wind capacity installed in the North of Germany

Most load in the South and West of Germany

New transmission lines are necessary.

l\amprion



Grid Development

Production structure
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Change of energy generation and liberalization of the energy market
require massiv extension of the transmission grid

= Exigency of grid development, Elimination of bottlenecks
= Allocation of reactive power
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Grid Development

i ?5% »Y ;} - The discussion of disconnection of nuclear
| power plants will not have big affects in the
grid development

Low energy market prices causing by high
wind speeds involve an aggravate import of
electricity of Switzerland and Austria

North-South-direction today 3
ca. 7800 MVA )
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Beispiel: Lastfluss bei Starkwind ﬁ -
ohne Kernkraftausstieg amprion



Thank you for your
attention!

www.amprion.net

Dr. Bernhard Ernst

bernhard.ernst@amprion.net
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