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Germany, quo vadis?

Road to “Green Revolution” 
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Due to the guaranteed infeed right 

Renewable Generation leads to a 

fluctuating and 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

Impact of Renewable Generation on 

Grid Security (1/2) 



Due to the guaranteed infeed right 

Renewable Generation leads to a 

fluctuating and unusual power flow in 

the grid:

 In Germany PV generation is

installed in the southern part of

the country mainly.

 High PV power leads to bulk

energy flow into DSO grids and

from DSO to TSO - reverse

operation.

Impact of Renewable Generation on 

Grid Security (2/2) 



S
o
u
rc

e
: 
W

o
rl
d
 W

in
d
 E

n
e
rg

y
 A

s
s
o
c
ia

ti
o
n

Top 10 Countries by Total Wind 

Capacity [MW] installed (2012 and 2013)

CIGRE Session 2014 - Opening Panel | Klaus Kleinekorte | 25th August 2014 | © Amprion11



42 74
155

309

505
428

534

793

1.568
1.665

2.659

3.247

2.645

2.037

1.871

1.200

1.800

1.600

1.880

1.357

1.913

2.500

2.055

1.880

110 193 334 643 1.1371.5462.082
2.875

4.445

6.095

8.754

12.061

14.609
16.629

18.500

19.700

21.500

23.100

24.980

26.387

28.300

30.800

32.855

34.735

0

5.000

10.000

15.000

20.000

25.000

30.000

35.000

40.000

0

500

1.000

1.500

2.000

2.500

3.000

3.500

1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013

Development of Capacity

Accummulated Capacity
(End of Year)

Source: IWES, TSOs

MW
MW

Wind Power: 

Development in Germany

2014*: 1st half

CIGRE Session 2014 - Opening Panel | Klaus Kleinekorte | 25th August 2014 | © Amprion12



3.806

5.515

7.200

8.654

4.630

1.2295.979

9.785

15.300

22.500

31.154

35.784
37.013

0

5.000

10.000

15.000

20.000

25.000

30.000

35.000

40.000

0

1.000

2.000

3.000

4.000

5.000

6.000

7.000

8.000

9.000

10.000

2008 2009 2010 2011 2012 2013 2014*

Development of Capacity

Accummulated Capacity
(End of Year)

Source: BNetzA, TSOs

MW
MW

Solar Power: 

Development in Germany

2014*: 1st half

CIGRE Session 2014 - Opening Panel | Klaus Kleinekorte | 25th August 2014 | © Amprion13



0

1.000

2.000

3.000

4.000

5.000

6.000

7.000

8.000
J

a
n

F
e

b

M
a

r

A
p

r

M
a

y

J
u

n
e

J
u

ly

A
u

g

S
e
p

t

O
c
t

N
o

v

D
e

c

2006

2007

2008

2009

2010

2011

2012

2013

2014*

Average

Source: Online Extrapolation German TSO

G
W

h

Monthly Production of Wind 

Energy in Germany (2006 to 2014*)

2014*: 1st half

CIGRE Session 2014 - Opening Panel | Klaus Kleinekorte | 25th August 2014 | © Amprion14



G
W

h

Source: Online Extrapolation German TSO

Monthly PV-Generation

in Germany(2006 to 2014*)
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max. wind: 25.741MW

approx. 78% of inst. capacity

(05.12.2013, 18:00)

min. wind: 126MW 

approx.  0,4% of inst. capacity

(04.09.2013, 14:00)

MW

PDE

Wind Energy: Installed Capacity versus

Real Infeed Capacity (2013) 

h-Values for 2013

min. wind 2014*: 39MW 

approx.  0,1% of  inst. capacity

(13.03.2014, 12:00)
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Capacity of all German 

pump storage power plants

Peak load: 85,4 GW

Pump storage capacity:    6,4 GW

Annual consumption: 536,8 TWh

Storage capacity: 0,037 TWh
Source: NEP 2013

Peak Load versus Capacity of all 

German pump storage power plants
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Sources: * EEG/KWK-G ** EEX-Transparencyplattform *** ENTSO-E h-values
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• Increasing share of renewables

(Germany: approx. 34 GW PV 

and 32 GW Wind installed)

• conventional power plants 

become unviable because of 

low prices 

• Steadily decreasing time of 

operation of conventional power 

plants

• just minor peak loads, thereby 

exposure of the profitability of 

energy storageThe shutdown of thermal 
generation capacity 

endangers system stability!

RES push conventional 

power plants out of the market
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• The current Challenges for Grid Operators are:

 Stimulation of the European Electricity Market Integration

 Market Integration of Renewable Energy Sources (Wind and Solar Power)

 Change of Generation Pattern (Shutdown of Nuclear PPs and Conventional PPs) 

 Congestion Management and Management of Critical Grid Situations

• The current and future Challenges for Thermal Power Plants are:

 Permanently decreasing utilisation factor due to high priority infeed of RES

 Flexibility needs and growing load gradients

 Reliable and flexible thermal generation capacity is essential for security of supply

and stability of the transmission grid

Summary
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