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Programme of the presentation

• Global motivation for energy planning and a shift towards non-
dispatched power generation

• The Danish energy situation

• Matching electricity consumption and demand
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Enhanced greenhouse effect
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Global mean monthly temperature 1850-2010 - Deviation from the 1961-1990 normal
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Increasing costs of fuel
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Security of supply with an uneven 
distribution of fuels
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The Danish energy situation

• Relatively strict CO2-emission reduction target

• The only energy self-sufficient EU member country

• Increasing share of wind power

• Increasing share of local CHP power

• Decreasing share of central production

• Reduced manoeuvrability of the power system
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Central CHP & Condensing mode
Local CHP
Wind turbine
Off-shore wind farm
AC interconnection
DC interconnection
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Central CHP and Condensing mode

Local CHP

Wind

Power generation in Denmark 
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Load-curve building in complex 
energy systems – a summer week
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Load-curve building in complex 
energy systems – a summer week
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Load-curve building in complex 
energy systems – a summer week
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Load-curve building in complex 
energy systems – a summer week
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Duration curves for Denmark 2011
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Measures for wind integration

• (Improving fuel efficiency by using CHP)

• Improving CHP flexibility through heat storage

• All thermal plants made controllable irrespective of size

• Controllable heat pumps / immersion heaters for district heating 
production

• Controllable heat pumps for individually heated dwellings

• Smart charging electric vehicles & Vehicles to Grid (V2G)

• Flexible electricity demand

• (Electricity storage required for 100% renewable energy systems)
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Excess diagram for wind integration

Wind power production [% of demand]
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The economy of a transitions to 
100% RE
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Investment

• It is possible supplying the 
energy needs using locally 
available renewable energy 
sources

• Significant energy savings 
are required

• Shift from fuel + O&M to 
investment expenses

• Electricity balance problematic
for the 100% case
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