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Photovoltaik

Szenario fur Deutschland

Jahresertrage in Mio. kWh
Inst. Leistung in MWp [




Energieversorgungsstrukturen im Wandel

Kohle Kernkraft Wasser




Power-Quality- und Netzmanagement ISET . ::. % «+
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Prognosesystem fiir die Leistung aus Windenergieanlagen
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Power performance of 5,400 turbines (one month)
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Tag mit hohem Windanteil (Beispiel Vattenfall Europe)
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Short-term prediction of wind power generation

Wind power generation into E.ON Netz control zone
17.02.2002 - 24.02.2002 - observed and 24 hour forecast
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Typischer Wochengang der Netzlast mit Windeinspeisung
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Windenergie in der elektrischen Energieversorgung ISEr
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Typischer Wochengang der Netzlast und Prognosefehler
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Gleichgewicht




Demand Side Management
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Umsetzung des Lastmanagements
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Intelligentes Lastmanagement
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- Fahrweise der Anlage



Security of Supply |SE|'

How does the APX DAM work? »
Price determination on spot market ap |

Amsterdam Exchange

Demand
Hourly day-ahead

bids

Physical delivery
Central counterpart
Hourly equilibrium
price (Euro/MWh)
Hourly volumes /
prices are
published

traded volume Quantity

Spot market: two-sided bidding auction as in most countries
11.03.04 Maturing Electricity Market

Source: P. Boonekamp




Lebensmittelhandel

Kuhlung
48%

Burogerate
11%

Beleuchtung
26%

elektr. Kleingerate
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Security of Supply ISET ... % -

rid-Friendly™ Appliances (GFAs)
- Help Keep the Lights On

Grid-Friendly Appliances Sense
Frequency Excursions & Control
Appliances to Act as Spinning Reserve

Loads and Reserves on a
Typical U.S. Peak Day
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Security of Supply

Millions
of GFAs

Grid-friendly appliances...
..rapid, automatic response to grid crises

...platform for active communication &
control

...pre-heat/pre-cool to coast through
peaks

...utilize & value thermal storage

...increase reliability & security

...unnoticeable by consumer
Batielke ...mass customization/marketing

rid-Friendly™ Appliances (GFASs)
Help Keep the Lights On

eliminate need for 100s
of new power plants,

saving tens of billions
of dollars over 20

“...given enough ants, you
can move a mountain!...”

impromptu reaction from a ulifity power engineer

Pacific Northwest National Laboratory
U.5. Department of Energy 15

Source: Rob Pratt



Distributed Generation with high Penetration of
Renewable Energy Sources
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