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Current grid integration of wind turbines and remaining challenges

Dr. Ruth Brand-Schock,

Head of Berlin Office ﬂ ENERCON
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Overview i ENERCON
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+ ENERCON Wind Energy Converter Concept
+  ENERCON Control Features supporting the Grid

» Further Challenges on the way to full grid integration
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Power Plant Character of Wind Energy Converters ¥ ENERCON
contributes to grid stability # ERERGIE FOR biE WELT
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Centre of gravity today:
*Wind farm performance controllable

«Collective operation control for wind farms in
different regions

*Combination with other power plant types
(e.g. hydropower)

Energy demand
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*Generation of positive and negative reserve
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Limits to Wind Energy in the Grid? ¥ ENERCON
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Share of Wind Energy in the electricity
consumption of the German counties
(Léander) in a year with an average amount
of wind using the wind turbines installed
until the end of 2010

The blue parts show the range of the
50-Hertz-grid

In the future grid extension alone will not be
sufficient because too much wind electricity
will be produced in the wrong moment.
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Renewables (%)
Grid Initiative

Constant renewable electricity provision in combined power
plants: 100 % renewable electricity is feasible!

ri ENERCON
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Reservoirs

System Integration via combined generation

¥i ENERCON
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Example:

2 MW Wind + 0,5 MW Biogas

+ 2 MW Wind and 0,5 MW
Biogas together need a
%RR/ capacity of only 2

* In case of strong winds

Laistung

2,5 MW

0,5 MW

biogas is stored, in case
of slow winds the stored
biogas is used to
generate electricity

» This combined
generation helps to
save grid capacity

* In Germany, a bonus for
combined power
stations is currently
being discussed
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Stabilisation of the grid via inertia emulation E ENERCQN
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Erzeuger Massentrégheit
ST1 = Dampfturbine (100 MVA) ~ H=35 Summe
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Abb. 1: Ein 100 MVA-Windpark mit einem Wirkungsgrad von 30 % kdnnte bei Abb. 2: Beispielmessung des Wirkleistungsverlaufs einer WEA mit Inertia
einer pldtzlichen Abschaltung von 20 % ' am Netz die Emulation.
Massentrégheit von ST1 (H = 3,5) ersetzen.
and utilisation of this is ibi

Summary i ENERCON
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+ ENERCON's intelligent and flexible grid management
system provides an occasion to integrate high shares of
wind energy into the grid

* Nevertheless, further grid extension is needed

* Incentives are needed for system integration of
renewable electricity generation

* On the longer run further technical features like inertia
emulation will be needed
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ks ENERCON
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Many thanks for your attention!

Dr. Ruth Brand-Schock
Head of Berlin Office
Reinhardtstrale 18
D-10117 Berlin

Tel.: +49 (0) 30 / 28045649
Fax.:+49 (0) 30 / 30882955
Email: Ruth.Brand@enercon.de
www.enercon.de
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