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Comparison: load T installed RE power
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Input in more detail: January and July 2010
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Comparison: load T installed RE powerWS
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2013:

Won: 32 GW
Woff: 0.508 GW
PV: 35.7 GW

Fraunhofer ISE



Comparison: load T installed RE powerWG
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Quele: Leitszenanio 2009 (BMU 2009).
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Expected development W 9
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Consequences of rapid development:

high costs (22 Bu fit-in-tarif costs in 2013 1 2 BU market value)
unbalanced development (sources, no new grids, no technical
solution e.g. for storage)
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Electricity production W

Total production 2012: 629 TWh

117 124

Coal 1125 116,4 19,7

lignite 1459 150,1 160,7 162,0 25,8
nuclear 140,6 108 99,5 97 15,4
Gas 89,3 861 764 66 10,5
G 57 72 76 70 11
378 489 507 498 7,9
117 196 264 283 45
206 328 397 426 6.8
21 177 218 212 3,4
47 48 50 52 0,8
267 256 257 259 4,1
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Electricity production W .,
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Gas 89,3 861 764 66 10,5 | Nuclear 15,4

87 72 76 70 11 | Fossil 571

Wind onshore 378 489 50,7 498 7,9
Photovoltaic 11,7 196 26,4 283 45
Biomass 206 32,8 39,7 426 6,8
Hydro 21 17,7 21,8 21,2 3,4
waste 4,7 4,8 5,0 5,2 0,8
others 26,7 256 257 259 4,1
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Electricity production
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Electricity production

117 124

Coal 1125 116,4 19,7

lignite 1459 150,1 160,7 162,0 25,8
I 1«05 108 995 o7 154 Decrease of nuclear energy
893 861 764 66 10,5
G 57 72 76 70 11
378 489 507 498 7,9
117 196 264 283 45
206 328 397 426 6.8
21 177 218 212 3,4
47 48 50 52 0,8
267 256 257 259 41



RC M-Martinsried 14.1.201

Electricity production
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Electricity production
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Electricity production W

2010 | 2011 | 2012 | 2013
Coal 117 1125 1164 124 19,7
lignite 1459 150,10 160,7 1¢ Reaction of economy:

nuclear 140,6 108 99,5 (

Gas too expensive

Gas 89,3 86.1 6.4 (in spite of benefical properties of turbines);
8,7 7,2 7,6 1 gas power stations mothballed
Wind onshore 378 489 50,7 4

: - Cheap coal replaces gas in spite of higher
Photovoltaic 11,7 19,6 26,4 | 065 €, meiberen

Biomass 29.6 32,8 39,7 4

Hydro 21 17,7 21,8 2 Environmental consequence:
. CO, emission increases:

4,8 5,0 E _
Waste el 2011: 798 Mt; 2013: 834 Mt; increase: 4.5 %
others 26,7 256 257  2u,9 - -




Scaling to higher RE powers W

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: W, = 2/3 W; W« = 1/3 W (mix is uncritical)



2012 input data
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2012 input data
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Duration curve W

1: reduced load
2. back-up
3: Woff x 200

5: Won
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Duration curve
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Duration curve W
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Scaling of Won W

Problem:

Large capacities necessary
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Scaling of Won WI
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Problems:

Production of surplus energy

Back-up power needed
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The optimal mix case: minimal back-up g

Lines: 2010 data
B 2012 data; W 4 = 1/3\
only W,
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