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Key figures and conclusions

Q With 25.4 % of electricity demand from renewables in 2013, Germany is on
track to reach its National Renewable Energy Application Plan (NREAP)
target for electricity production of 35 % in 2020

Q Total electricity production from renewables was 152.5 TWh in 2013, of
which 35 % from wind (53.4 TWh), 31.4 % from bioenergy (47.9 TWh),
19.7 % from solar PV (30 TWh) and 13.9 % from hydropower (21.2 TWh)

a Total Renewables capacity at the end of 2013 was 84.3 GW, of which 43 %
from PV (35.95 GW), 41 % from wind (34.66 GW), 9 % from bioenergy
(8.09 GW) and 7 % from hydropower (5.61 GW)

Q Full-load hours (calculated from the average of capacity between start and
end of 2013) was 1,890 hours for all renewables resulting from 6,132 h/y for
bioenergy, 3,783 hly for hydropower, 1,619 h/y for wind and 875 h/y for PV

a The mix of wind and PV could, and should be more optimal:

= Higher capacity factor for onshore wind from clear incentives to use new high specific area
(Su = S/P > 4 m2/kW) IEC3 wind turbines for light and medium wind speeds areas.

= More total installed wind than PV is required to increase winter [Wind + PV] production.
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Introduction

O This update of previous analysis of German electricity production from renewables mainly
from hourly and daily data from EEX_is based on data from the BMWI document:

=

=

“Erneuerbare Energien im Jahr 2013 - Erste vorlaufige Daten zur Entwicklung der erneuerbaren Energien in
Deutschland auf der Grundlage der Angaben der Arbeitsgruppe Erneuerbare Energien-Statistik (AGEE-Stat)*

Downloadable at; ?

O Refer also to preceding articles on renewables in Germany:

=

=

”Analysis of Onshore and Offshore Wind Production and Productivity in Germany from January to April
2014, on line in May 13, 2014 and downloadable as PDF at: :

” Analysis of Wind, Solar PV and Conventional Power Production in Germany in April 2014”, on line on May
14, 2014 and downloadable as PDF at:

“Analysis of 13 years of successful PV development in Germany under the EEG with a focus on 2013”, online
March 4, 2014 and downloadable as PDF at:

“Comparison of German and UK trajectories of strategic energy and CO2 emissions indicators before the
impacts of new policies and measures for 2020”, online January 30, 2014 and downloadable as PDF at:

“Why Managing Variability of Electricity Consumption and of Hourly Load Matters: a Case Study based on
the Comparison between France and Germany“, online January 8, 2014 and downloadable as PDF at:

“Wind and Solar PV Production in Germany in 2013 and comparisons with 2012, online January 3, 2014 and
downloadable as PDF at:

“Diversity in PV Systems Sizes and Market Deployment Management from Prices: Two Strategic Lessons
from the German PV Policies and Measures*, online September 3, 2013 and downloadable as pdf at:
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Renewable electricity production in Germany, 1990 - 2013

Renewable Electricity Production in Germany
GWh/year, source of data: AGEE-Stat. Total 2013:152.6 TWh, 25.4 % demand
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Renewable electricity production and demand in 2013

Data from AGEE-Stat 2013
BCCONSULT 5/2014 GWh %
Onshore wind 52 430 34,4%
Offshore wind 970 0,6%
Total wind 53400 35,0%
Solar PV 30 000 19,7%
Biomass power 12 920 8,5%
Biogas power 29720 19,5%
Biomass from waste 5260 3,4%
Total Bioenergy 47900 31,4%
Hydropower 21 220 13,9%
Geothermal power 40 0,03%
TOTAL RE electricity| 152560 100%
Demand (TWh) 600,6 25,4%




Renewable electricity production 1990-2013

Renewable Electricity in Germany
Source of data: AGEE-Stat. Total 2013:152.6 TWh, 25.4 % demand
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Share of renewable electricity production 1990-2013

Share of Renewable Electricity in Germany
Source of data: AGEE-Stat. Total 2013:152.6 TWh
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Renewables installed power in Germany, 1990 - 2013

RE installed power in Germany (MW)
Source of data: AGEE-Stat. Total end 2013:84.3 GWe
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Renewables installed power in Germany, 1990 - 2013
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RE installed power in Germany (MW)
Source of data: AGEE-Stat 2/2014. Total end 2013:84.34 GWe
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Share of installed RE power at the end of 2013

Share of the 84,338 MW of RE end 2013
Source of data: AGEE-Stat, 2/2014

Geothermal; Hydro; 5 613;
31,0; 0% 7%

PV;35948;,
43%

— Wind; 34 660;
41%

Bioenergy; 8
086; 9%

BCCONSULT




Share of RE power installed at the end of year 1990- 2013
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Source of data: AGEE-Stat, 2/2014. Total end 2013: 84.3 GWe
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Net annual increase of RE capacities,1991- 2013 (MW/year)

Net RE installed power per year in Germany (MW /year)
Source of data: AGEE-Stat.
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Shares of annual increases of RE capacities, 1991-2013 (%o)

1991
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% of net RE installed power per year in Germany
Source of data: AGEE-Stat
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Monthly Solar PV in Germany from 1/2009 to 12/2013

15

PV developement in Germany 2009-2013
MW/month registered under EEG. Source of data: BNETZA

= === Mini monthly corridor = === Maxi monthly corridor
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Monthly Solar PV in Germany from 1/2013 to 3/2014

PV developementin Germany in 2013-2014
MW /month registered under EEG. Total 2013: 3,303 MW. Source of data: BNETZA
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Total Solar PV in Germany 1/2009 to 12/2013
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Full-load hours Nh in 2013

h/year = Wh / W.year
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Source of data: AGEE-Stat, 2/2014. All RE: 1890 h/year
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Wind, PV and [Wind + PV] mean monthly productivity on 2 years

Average Daily Productivity Nhd on 2 years (1/12 to 12/13)
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Renewable electricity and demand 1990-2013/2020

History of electricity demand and renewables
2020: RE electricity target, German NREAP, 2010
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Renewable electricity % of demand 1990-2013 and targets 2020-2050

Targets for % of electricity demand from RE
2020: NREAP; 2020-2050: Energiewende 2010 and 2013
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First Comparisons Q1-2014 / Q1-2013

Source of data : BDEW Press Release on May 22, 2014 http://www.bdew.de/internet.nsf/id/20140522-pi-erzeugung-

aus-konventionellen-anlagen-ging-zurueck-de?open&ccm=900010020010

Electricity in Germany Q1-2014 Difference Q1-14 / Q1-13 Q1-2013
Data from BDEW TWh % % TWh % TWh % %
Coal 30,00 18,3% 33,4% -6,32 -17,4 36,32 21,0% 35,4%
Lignite 41,00 25,0% 45,7% -2,07 -4,8 43,07 24,8% 41,9%
Gas 18,70 11,4% 20,8% -4,59 -19,7 23,29 13,4% 22,7%
Total fossils 89,70 54,7% 100% | -12,97 -0,13 102,67 59,2% 100%
Nuclear 26,00 15,9% -1,25 -4,6 27,25 15,7%
Other conventional 8,10 4,9% 0,37 4,7 7,73 4,5%

Total Renewables 40,20 24,5% 100% 4,50 12,6 35,70 20,6% 100%
Onshore wind 17,40 10,6% 43,3% 2,58 17,4 14,82 8,5% 41,5%
Offshore wind 0,40 0,2% 1,0% 0,10 34 0,30 0,2% 0,8%

Total wind 17,80 10,9% 44,3% 2,68 17,7 15,12 8,7% 42,4%
PV 6,10 3,7% 15,2% 2,77 83 3,33 1,9% 9,3%
[Wind + PV] 23,90 14,6% 59,5% 5,45 29,5 18,45 10,6% 51,7%
Biomass 11,20 6,8% 27,9% 0,55 5,2 10,65 6,1% 29,8%
Other RE (hydro...) 5,10 3,1% 12,7% -1,50 -22,7 6,60 3,8% 18,5%
TOTAL Production 164,00 100% -9,36 -5,4 173,36 100%
% of demand from RE: 27,00 %
Total electricity demand:| 148,89 |TWh
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