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1989: 

„ What contribution can Wind Energy 

provide for the power supply 

- In the energy sector scale - ?“ 
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Electricity: high share for primary energy  
 but import- and production-cost relative low 
 
Oil and Gas: expensive and hardly to substitute 
 used in heat- and mobility-sector 

Primary Energy Demand in Germany – 3600 TWh – 85 Bn Euro 
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Gutschrift durch Brennstoffeinsparungen

PV

Wind Onshore

Wind Offshore

Andere Erneuerbare

Infrastrukturkosten

E-Mobility

Power2Gas und weitere Speicher

Wärmepumpen

Gebäudeisolation

Kapitalkosten

Deckungsbeitrag (inkl. Kapitalkosten)

Total costs for transformation: 1.500 Bn Euro 



© Fraunhofer IWES 

Role of Wind Energy for the German Energiewende 
 
Share of Wind  Energy to cover 80% of needed Energy 
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Can Wind Energy meet this Challenge? 
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Wind Energy – Turbine Development 
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Wind Energy – Energy Production 
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Efficiency Improvement 
 

Specific Energy Yield: Factor 1,5 
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Size Development 
 

Rotor Diameter [m] 
Hub Height [m] 
Rated Power [kW] 
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System Adequacy 
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 Controllability of generated power 

 (Limited) provision of Control Power 

 Adequate Reactive Power provision 

 Fault-Ride-Through Capability 
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12 

Active Power Regulation 

Gradient Control 
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Capacitive Inductive 

Adjustable power factor 

Reactive power range forecast 

Reactive power control 

Power factor control 

Voltage changes control 

Wind power reserve 

Congestion management 

Power limitation 

Gradient control 

Frequency Control 

Active Contribution to System Reliability 



© Fraunhofer IWES 

Reduction of Fee = Cost Reduction ? 
 

Inflation adjusted average EEG payment at the reference site 

Halving of the fee in 25 years 

SDL Bonus 

Repowering Bonus 

National and federal funds 

Stromeinspeisegesetz 

Mean funding by EEG 
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Source: Renewable Energies Sources Act 2012 

Electricity 
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EPt: Based on monthly 
        average on EEX) 

MkPt = FIT – EPt 
 

            (MkPt can be > or < FIT) 
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From German FIT to Direct Market 
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BWE Study: Available Areas for Wind Energy Use in Germany 

Flächen bezogen auf Deutschland
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The use of 2% of Gemany‘s landscape leads to  198 GW 
installed capacity and 390 TWh electricity  
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Conclusion 
 

1980                     1990                     2000   2015        Future 

250 kW        2 MW                      5 MW  8 MW       > 10 MW 

 

Challenges:  

  

 

Efficiency 
improvement 
load reduction 

Robust 
system 

Hub height, 
reactive power, 
control power 

Materials, 
reliability, 
production 
methods 
… 
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Conclusion 

I Germany‘s Energy Supply needs 800 TWh from Wind and Solar 

II This Amount can only be covered by Wind Energy 

III 

The German funding schemes StrEG and EEG  enabled this development and 
ensures security of investment 

IV 

Wind Energy development is a successful story  and  Wind will be competitive 
to other Sources 

V 
Wind Energy  supports the electric supply system by ancillary services 

VI 
Market integration of RES is the next step to follow the German Energiewende 
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Wind Energy will play the Key Role for  

Germany‘s  Energy Supply 

mailto:paul.kuehn@iwes.fraunhofer.de
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Global Market, planned Growth 2013 to 2020 
 

0

20.000

40.000

60.000

80.000

100.000

120.000

140.000

160.000

C
h

in
a

In
d
ia

C
an

ad
a

U
SA U

K

Fr
an

ce

G
er

m
an

y

B
ra

zi
l

A
u

st
ra

lia

Tu
rk

ey

M
e
xi

co

K
o

re
a 

(S
o

u
th

)

N
et

h
er

la
n

d
s

Ja
p

an

Eg
yp

t

G
re

ec
e

Sa
u

d
i A

ra
b

ia

It
al

y

S
o

u
th

 A
fr

ic
a

Po
la

n
d

G
ep

la
nt

er
 Z

ub
au

 b
is

 2
02

0 
[M

W
] Onshore

Offshore

BTM Consult: Yearly Market Volume 60 Bn. € 

P
la

n
n

e
d

 G
ro

w
th

 u
n

ti
l 
2
0
2
0
 [

M
W

] 


