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CIGRE: Strategic Directions
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EU –
new 2030 targets

 At least 40% cuts in greenhouse gas emissions
(from 1990 levels)

 At least 27% share for renewable energy
 At least 27% improvement in energy efficiency
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Development of Generation Capacity in Germany
since 2010 (share of primary energy)
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Total generation in 
Germany [billion kWh]:
2010 605
2011 612
2012 617
2013 629
2014 610
2015 6470%

5%

10%

15%

20%

25%

30%

35%

2010 2011 2012 2013 2014 2015

 

Others
Gas
Renewables
Lignite
Hard Cole
Nuclear Power



9

Renewable Generation leads to an unusual power flow in the Grid:
 In Germany Wind generation is installed in the northern and eastern part of the 

country
 High Wind power leads to bulk energy flows from North to South because most 

industry is concentrated in southern part of Germany

Impacts of Renewable Generation on 
Grid Security (1) 
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Renewable Generation leads to an unusual power flow in the Grid:
 In Germany PV generation is installed in the southern part of the country
 High PV power leads to bulk energy flow in DSO grid and from DSO to TSO

Impacts of Renewable Generation on 
Grid Security (2) 



0

10.000

20.000

30.000

40.000

50.000

60.000

70.000

80.000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

PV*

Wind*

Summe Wind+PV*

Last Deutschland**

Wind and Solar Infeed vs. Load in Germany
Time: Sunday, 17 August 2014 (day with highest share of renewable energy covering load)
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h-values
Data Source: * Netz-Transparenz ** ÜNB

17 August 2014, 15:00 h

Load approx. 40.600MW

Wind+PV-Infeed approx. 32.000MW

MW

 approx. 79% of load covered by renewables 
 approx. 8.000 MW conventional generation and Import!
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Wind and Solar Infeed vs. Load in Germany
Time: Wednesday, 19 Nov. 2014 (day with lowest share of renewable energy covering load)
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h-values
Data Source: * Netz-Transparenz ** ÜNB

19 November 2014 , 22:00 h

Load approx. 61.600MW

Wind+PV-Infeed approx. 0.120MW

MW

 approx. 0,2% of load covered by renewables
 approx. 61.500 MW conventional generation and Import!
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China’s Push into Wind

load 
centre
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China Three Gorges Dam 
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Shale Gas Revolution 
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Irish Integration of Renewables 
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Irish Integration of Renewables 
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South Australia – energy generation by fuel source

Source: AEMO 2015



A South African Township
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Japan Tsunami
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Japan Tsunami
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Source: Bloomberg New Energy Finance



Global trends: Key messages

Power system 
stress & uncertainty 
due to massive 
renewable 
installation

Large scale 
interconnection 
for rapid power 
system growth

Shale gas as a 
game changer

Economically 
reducing
pollution impact 
of massive growth

Increasing 
access to 
electricity
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Rapidly 
changing 
technology
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