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Comparison: load ï installed RE power 

2012 
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Input in more detail: January and July 2010 
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PV 

Won 

Comparison: load ï installed RE power 

2012 2013: 

 

Won: 32 GW 

Woff: 0.508 GW 

PV: 35.7 GW 
 

 Fraunhofer ISE 
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PV 

Won 

Comparison: load ï installed RE power 

2012 RE have feed-in 

priority 

 

Already now: 

 

periods w/o thermal  

power 

 

periods with surplus 
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2012 

Expected development 

Consequences of rapid development: 

 

 high costs (22 Bú fit-in-tarif costs in 2013 ï 2 Bú market value) 

 unbalanced development (sources, no new grids, no technical  

 solution e.g. for storage) 
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RC M-Martinsried 14.1.2014 

Source 2010 2011 2012 2013 % 

Coal 117 112,5 116,4 124 19,7 

lignite 145,9 150,1 160,7 162,0 25,8 

nuclear 140,6 108 99,5 97 15,4 

Gas 89,3 86,1 76,4 66 10,5 

oil 8,7 7,2 7,6 7,0 1,1 

Wind onshore 37,8 48,9 50,7 49,8 7,9 

Photovoltaic 11,7 19,6 26,4 28,3 4,5 

Biomass 29,6 32,8 39,7 42,6 6,8 

Hydro 21 17,7 21,8 21,2 3,4 

waste 4,7 4,8 5,0 5,2 0,8 

others 26,7 25,6 25,7 25,9 4,1 

Electricity production 

Total production 2012:  629  TWh 
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Source 2010 2011 2012 2013 % 

Coal 117 112,5 116,4 124 19,7 

lignite 145,9 150,1 160,7 162,0 25,8 
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Gas 89,3 86,1 76,4 66 10,5 

oil 8,7 7,2 7,6 7,0 1,1 

Wind onshore 37,8 48,9 50,7 49,8 7,9 

Photovoltaic 11,7 19,6 26,4 28,3 4,5 

Biomass 29,6 32,8 39,7 42,6 6,8 

Hydro 21 17,7 21,8 21,2 3,4 

waste 4,7 4,8 5,0 5,2 0,8 

others 26,7 25,6 25,7 25,9 4,1 

Electricity production 

mix % 

PV+wind 12,4 

RE 23,4 

Nuclear 15,4 

Fossil 57,1 
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Source 2010 2011 2012 2013 % 

Coal 117 112,5 116,4 124 19,7 

lignite 145,9 150,1 160,7 162,0 25,8 
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Wind onshore 37,8 48,9 50,7 49,8 7,9 

Photovoltaic 11,7 19,6 26,4 28,3 4,5 

Biomass 29,6 32,8 39,7 42,6 6,8 

Hydro 21 17,7 21,8 21,2 3,4 

waste 4,7 4,8 5,0 5,2 0,8 

others 26,7 25,6 25,7 25,9 4,1 

Electricity production 

Strong growth of RE 
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Source 2010 2011 2012 2013 % 

Coal 117 112,5 116,4 124 19,7 

lignite 145,9 150,1 160,7 162,0 25,8 
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Wind onshore 37,8 48,9 50,7 49,8 7,9 

Photovoltaic 11,7 19,6 26,4 28,3 4,5 

Biomass 29,6 32,8 39,7 42,6 6,8 

Hydro 21 17,7 21,8 21,2 3,4 

waste 4,7 4,8 5,0 5,2 0,8 

others 26,7 25,6 25,7 25,9 4,1 

Electricity production 

Decrease of nuclear energy 
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Source 2010 2011 2012 2013 % 

Coal 117 112,5 116,4 124 19,7 

lignite 145,9 150,1 160,7 162,0 25,8 

nuclear 140,6 108 99,5 97 15,4 

Gas 89,3 86,1 76,4 66 10,5 

oil 8,7 7,2 7,6 7,0 1,1 

Wind onshore 37,8 48,9 50,7 49,8 7,9 

Photovoltaic 11,7 19,6 26,4 28,3 4,5 

Biomass 29,6 32,8 39,7 42,6 6,8 

Hydro 21 17,7 21,8 21,2 3,4 

waste 4,7 4,8 5,0 5,2 0,8 

others 26,7 25,6 25,7 25,9 4,1 

Electricity production 

Increase of coal use 
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Source 2010 2011 2012 2013 % 

Coal 117 112,5 116,4 124 19,7 

lignite 145,9 150,1 160,7 162,0 25,8 

nuclear 140,6 108 99,5 97 15,4 

Gas 89,3 86,1 76,4 66 10,5 

oil 8,7 7,2 7,6 7,0 1,1 

Wind onshore 37,8 48,9 50,7 49,8 7,9 

Photovoltaic 11,7 19,6 26,4 28,3 4,5 

Biomass 29,6 32,8 39,7 42,6 6,8 

Hydro 21 17,7 21,8 21,2 3,4 

waste 4,7 4,8 5,0 5,2 0,8 

others 26,7 25,6 25,7 25,9 4,1 

Electricity production 

Decrease of gas 
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Source 2010 2011 2012 2013 % 

Coal 117 112,5 116,4 124 19,7 

lignite 145,9 150,1 160,7 162,0 25,8 

nuclear 140,6 108 99,5 97 15,4 

Gas 89,3 86,1 76,4 66 10,5 

oil 8,7 7,2 7,6 7,0 1,1 

Wind onshore 37,8 48,9 50,7 49,8 7,9 

Photovoltaic 11,7 19,6 26,4 28,3 4,5 

Biomass 29,6 32,8 39,7 42,6 6,8 

Hydro 21 17,7 21,8 21,2 3,4 

waste 4,7 4,8 5,0 5,2 0,8 

others 26,7 25,6 25,7 25,9 4,1 

Electricity production 

Reaction of economy: 

 
Gas too expensive  

(in spite of benefical properties of turbines); 

gas power stations mothballed 

 

Cheap coal replaces gas in spite of higher 

specific CO2 production 

 

Environmental consequence: 

CO2 emission increases:  

2011: 798 Mt; 2013: 834 Mt; increase: 4.5 % 
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Data of 2012 of all 4 suppliers (Tennet, 50Hertz, Amprion, Transnet) 

Data base for load, Won, Woff, PV, 15 min resolution, 35136 time points 

  

Procedure: Scale 2012 data to higher installed powers and analyse 

 

Assumptions: 

electricity demand will not change 

Hydro and waste will not change 

 reduced load is the reference: 500 TWh 

 

Biomass will be used for transportation and not for electricity production 

(1/10 of demand could maximally be covered by bio-gas into electricity) 

 

no losses considered 

 

no nuclear or import considered 

 

Windshare: Won = 2/3 W; Woff = 1/3 W (mix is uncritical) 

Scaling to higher RE powers 
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2012 input data 
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( f = 200 ) 

Constant RE power  

(end of 2012) 

 

Woff: 160 MW 

 

Multiplied by f=200 
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2012 input data 
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utilisation: 

82% 

utilisation: 

83% 

( f = 200 ) 

Constant RE power  

(end of 2012) 

 

Woff: 160 MW 

 

Multiplied by f=200 

utilisation: 

100 % 
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Duration curve 
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1: reduced load 

2: back-up 

3: Woff x 200 

4: PV 

5: Won 
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Duration curve 
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1: reduced load 

2: back-up 

3: Woff x 200 

4: PV 

5: Won 

 

 

 

Grey: fossil power 

Red: nuclear power 

0

2 10
4

4 10
4

6 10
4

8 10
4

1 10
5

1

2

4

6

J  F  M  A  M  J  J   A  S  O  N  D

5

1 

3 

2012 

1   2   3    4    5   6   7    8   9   10 11 12 

time (months) 



Les Houches, 2.-7.2.2014 

Duration curve 
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1: reduced load 

2: back-up 

3: Woff x 200 

4: PV 

5: Won 

 

 

 

Grey: fossil power 

Red: nuclear power 
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Won: > 50% for a month 

PV: for half a year only 
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Scaling of Won 

Problem: 

 

Large capacities necessary 

1   2   3    4    5   6   7    8   9   10 11 12 

time (months) 
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Scaling of Won 

Problems: 

1   2   3    4    5   6   7    8   9   10 11 12 

time (months) 

Production of surplus energy 

Back-up power needed 
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Scaling of Won 

100%, equal  

energy case 
1   2   3    4    5   6   7    8   9   10 11 12 

time (months) 
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The optimal mix case: minimal back-up 

Lines: 2010 data 

 

 2012 data; Woff = 1/3W 

 

 only Won 

 

 only Woff 
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