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2. Myths of the energy transition
• The myth of expensive wind and expensive sun
• The myth of the useless heat pump
• The myth of the necessary “technological openness”

1. The battle against windmills
• The German government's “expansion plan”
• Attack by the Black Lords of Bavaria
• The ‘Ampel’ empire strikes back...

3. The spectre of the “Dunkelflaute“
• Another FAU electricity price study: the FAU Biogas Study 2024 
• Why we need much more storage and reserves 

4. What electricity will soon cost
• Why hydrogen is causing electricity prices to rise
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1. The battle against windmills

Energy Wars

• The German government's “expansion plan”
• Attack by the Black Lords of Bavaria
• The ‘Ampel’ empire strikes back...
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Energy Wars

The situation on 
the German 
electricity market
• Conventional power plants are 

outdated, gas-fired power plants were 
unprofitable and were not built

• The EEG 2000 was unimagined 
successful
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„The energy transition 
is being mobbed”

Prof. Dr. Claudia Kemfert, 
Deutschen Institut für 

Wirtschaftsforschung (DIW Berlin)

Ludwig-Erhard-Symposium, Nürnberg, 6.11.2015 

The energy transition was unexpectedly successful...
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„I saw a solar field the 
other day that looked 
like it took up half the 
desert. It's all steel and 

glass and wires and 
looks like hell. And you 

see rabbits, they get 
caught in it, for the 

environmentalists it's 
just terrible.!“  

Donald J. Trump, Oktober 2024
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„Ich glaube sogar, dass wir, 
wenn wir es richtig machen, 

eines Tages die 
Windkrafträder wieder 

abbauen können. Weil sie 
hässlich sind und weil sie 

nicht in die Landschaft 
passen.“

Friedrich Merz, 7. November 2024

I even believe that if 
we do it right, we will one 
day be able to dismantle 

the wind turbines. Because 
they are ugly and because 

they don't fit into 
the landscape
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The situation on 
the German 
electricity market
• Conventional power plants are 

outdated, gas-fired power plants were 
unprofitable and were not built

• The EEG 2000 was unimagined 
successful
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and was massively 
slowed down with the EEG 2012

Energy Wars
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Entry into force 10H-Regel 17.11.2014

The Bavarian approach – „10H rule“

Number of newly installed wind turbines in Bavaria

Die Privilegierung von WEA im Außenbereich hängt davon ab, dass sie einen 
Mindestabstand vom Zehnfachen ihrer Höhe zu geschützten Wohngebäuden einhalten 
(10 H-Regelung, siehe Art. 82 Abs. 1 BayBO)

The privileged status of wind turbines in outdoor areas depends on them maintaining 
a minimum distance of ten times their height from protected residential buildings (10 
H regulation, see Art. 82 Para. 1 BayBO)
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• “Easter package” 2022 increases 
renewables expansion path to 80% of 
electricity generation by 2030

The situation on 
the German 
electricity market
• Conventional power plants are 

outdated, gas-fired power plants were 
unprofitable and were not built

• The EEG 2000 was unimagined 
successful and was only massively 
slowed down with the EEG 2012
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Expansion Wind and Photovoltaic

20

20

in GW           

“Easter package” 2022
• Expansion targets drastically revised upwards
• Increasing electricity demand assumed 

for the first time 
• Bavaria had to soften up the 10H Rule
• PV exceeds plans, wind lags behind so far

20
22

20
22
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• “Easter package” 2022 increases 
renewables expansion path to 80% of 
electricity generation by 2030

The situation on 
the German 
electricity market
• Conventional power plants are 

outdated, gas-fired power plants were 
unprofitable and were not built

• The EEG 2000 was unimagined 
successful and was only massively 
slowed down with the EEG 2012

Expansion “Osterpaket” 2022
(EE: 132 GW → 376 GW)
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Fazit

The energy transition is still a long way from reaching its goal 
(and the spectre of the Dunkelflaute unfortunately does exist...) 1.
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2. Myths of the energy transition

•The myth of expensive wind and expensive sun

•The myth of the useless heat pump

•The myth of the necessary “technological openness”

Myths and Facts
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March 2011: Fukushima
August 2011: shut down 

8 of 17 nuclear plants
• This is due to the 

“merit order effect:” 
the more 
renewables, the 
lower the wholesale 
price for electricity

• In reality, wind and PV 
are lowering electricity prices

The gas price is 
responsible for 
rising electricity 
prices!

PHELIX Baseload
Quartalsmittelwert

Energy transition myth: 

“Wind and PV increase electricity prices”

Q3 2024
7,599 ct/kWh

Juli 2008: 
crude oil > 140 $/barrel

April 2006: 
CO2-Certificates > 30 €/t

Q2 2020
2,026 ct/kWh

56,9% 
Renewables

“Merit Order” 
Effect

Q3 2022
37,575 ct/kWh
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The situation 
on the German 
heating market

• The heat supply is ¾ dependent on 
fossil natural gas and heating oil 

coal
8,7% Heating oil

14,9%

Natiural gas

45,0%

District heat 8,4%

others 1,6%

power
5,0%

Heta from 
Renewable power

4,1%

Renewable heat

12,2%

Final energy demand 
in the heating sector  2019

Quelle: BMWi EnergiedatenStand 27.09.2021

*) 

*) Space heating, 
hot water and 
process heat

• So far, the share of renewable 
energies in the heating sector is 
still far too low

Myths and Facts



www.evt.cbi.uni-erlangen.deDepartment Chemie- und Bioingenieurwesen (CBI)   •  Lehrstuhl für Energieverfahrenstechnik •  Prof. Dr.-Ing. Jürgen Karl

Abschlussfeier der Technischen Fakultät Erlangen, February 7th 2025

Folie 17

Qout

.
Heat consumer

upper pressure level

lower pressure level

Pel

Qin

.
Heat source out out

heat pump
el out

Q T Tin
COP g

P T

−
= = 

“coefficient of performance”

Energy transition myth: 

 „Heat pumps do not work in urban and old buildings “

• The efficiency of a 
heat pump (COP) 
depends only on the 
temperature range 

• With “good” heat sources, 
the heat pump can also 
supply temperatures 
around or above 60 °C

*)

*) Geothermal energy, waste 
water, stored low-temperature 
heat, industrial waste heat... 
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• Electrification of the heating sector 
is the order of the day!

Power Useful heat 
Useful heat from 

hydrogen

1 kWhel ca. 0,5 kWhth

Power Useful heat 
Useful heat with a 

heat pump 

1 kWhel

3-5 kWhth

… and hydrogen is not an alternative! 

The situation 
on the German 
heating market

• The heat supply is ¾ dependent on 
fossil natural gas and heating oil 

• So far, the share of renewable 
energies in the heating sector is 
still far too low

Myths and Facts
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The situation 
on the German 
mobility sector

• The mobility sector still 
depends to 93% on fossil 
gasoline, diesel and 
kerosene 

1990 2000 2010 2010

2023

7,3 %
https://www.umweltbundesamt.de/daten/energie/e

rneuerbare-energie-im-verkehr#erneuerbare-

energien-im-verkehrMyths and Facts
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max. operating temperature according to 
DIN VDE 0276-620: 90 °C

Typical operating range?

> 20.000 years

Typical operating 
reserve?
20-30%

Reduction factor 
according to 
VDE 0298-4

10-30%

Calculated 
lifetime

86 years

• Short-term overloading of cables in the 
distribution grid does not lead to 
immediate failure but to accelerated 
ageing of the cables

• The operating reserves are usually 
sufficiently high that failures do not have 
to be expected immediately!

• Risks can be minimized through 
intelligent management of the charging 
infrastructure (and market incentives) 

another Energy transition myth: 

 „The charging infrastructure leads to overloading in the distribution grid “

S. Bottler, T. Blenk and C. Weindl, "An approach for determining load-dependent monetary 

assessment factors for PILC and XLPE cables within a load flow simulation," 2022 Global Energy 

Conference (GEC), Batman, Turkey, 2022, pp. 58-64, doi: 10.1109/GEC55014.2022.9986564.
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1990 2000 2010 2010

2023

7,3 %
https://www.umweltbundesamt.de/daten/energie/e

rneuerbare-energie-im-verkehr#erneuerbare-

energien-im-verkehr

… and hydrogen is not an alternative either! 

Die Situation 
im deutschen 
Mobilitätssektor

• Der Mobilitätssektor 
hängt noch hängt noch zu 
hängt zu 93% von 
fossilem Benzin, Diesel 
und Kerosin ab 

Myths and Facts
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Elektro mobility

P2P  > 80%

hydrogen

P2P ≈ 25%

• Passenger cars with hydrogen or e-fuels need 3-6 times as much electricity as battery vehicles...

e-fuels

P2P ≈ 15%

the worst energy transition myth: 

 „We need technological openness…“
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Fazit

The energy transition is still a long way from reaching its goal 
(and the spectre of the Dunkelflaute unfortunately does exist...) 1.

Electrification is the order of the day - and “technology openness” 
sometimes simply doesn't make sense!2.
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3. The spectre of the “Dunkelflaute“

•Another FAU electricity price study: the FAU Biogas Study 2024 

•Why we need much more storage and reserves 

The „Dunkelflaute“
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• Sector coupling (and electrolysis) 

will massively increase the demand 
for electricity in Germany 

Szenario
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Batteriespeicher
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plan 2037/2045
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38 TWhPower-to-heat

Wärme-
pumpen

Elektrolyse 165 TWh

80 TWhElektromobilität

Download of the studyStudie

The future 
situation on the 
electricity market

Key problem:

The „Dunkelflaute“
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Download der Studie
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2023 Power 
consumption

Generation from wind and PV

cumulated deficit 
KD = 80,8 h

cumulated deficit 
KD = 119,1 h

“Dunkelflaute”

• Especially in winter, longer periods with little PV and wind generation occur regularly (“Dunkelflauten”)
• Historical data shows: “Dunkelflauten” last up to 280 hours or 160 “full load hours” 

average 
power Pm

The real challenge: 

„Die Dunkelflaute“ 

The „Dunkelflaute“
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• If it is not possible to 
build enough reserve 
power plants, the 
power supply will 
become thrilling...
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Import 
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ImportExport

Deficit

49 GW

Situation on the 
electricity 
market in 2030

Download der Studie

The „Dunkelflaute“
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Projection of the “Dunkelflaute”
calendar week  48th

2030

Natural gas
PV
Pumped hydro
Wind onshore
Wind offshore
Run-off hydro
Biomass

Import 
or DSM

with reserve 
power plants
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We still need a lot of reserve 
power plants 

(and storage facilities)... 

Download der Studie

• After the coal phase-out, almost half of the electricity 
would have to be imported at times without reserve power 
plants or saved through DSM measures/shutdowns!

• If it is not possible to 
build enough reserve 
power plants, the 
power supply will 
become thrilling...

Situation on the 
electricity 
market in 2030

The „Dunkelflaute“



www.evt.cbi.uni-erlangen.deDepartment Chemie- und Bioingenieurwesen (CBI)   •  Lehrstuhl für Energieverfahrenstechnik •  Prof. Dr.-Ing. Jürgen Karl

Abschlussfeier der Technischen Fakultät Erlangen, February 7th 2025

Energy Wars

Myths and Facts

The „Dunkelflaute“

What power costs

Conclusion

Folie 29

H2 e-Fuels

What we urgently need hydrogen for

Maritime 
transportation

aviation

Electricity storage and 
Reserve power plants

fertilizers

Plastics and 
chemical industry

Steel making

• We need enormous quantities of green hydrogen and green hydrogen derivatives for energy-intensive 
industry, shipping and aviation and to secure the “Dunkelflaute”The „Dunkelflaute“
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Fazit

The energy transition is still a long way from reaching its goal and 
the spectre of the Dunkelflaute unfortunately does exist... 1.

Electrification is the order of the day - and “technology openness” 
sometimes simply doesn't make sense!2.

Above all, the energy transition needs storage, grid expansion and 
reserve power plants - for renewable gases 3.
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4. What electricity will soon cost

•Why hydrogen is causing electricity prices to rise

What power costs
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That costs energy today *) 

Wholesale prices in the 4th quarter of 2023
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Assumptions: 3000 €/kW, 3000 h/a, 
4% interest, 12 years

What power costs
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• The price of gas currently determines the 
price of electricity
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• With enough renewables, the price of electricity 
will finally become independent of the gas price

maybe tomorrow?

2/3 OPEX

1/3 CAPEX

That costs energy

Assumptions: el = 
50%, electricity price 
10 ct/kWh 

Assumptions: 3000 €/kW, 3000 h/a, 
4% interest, 12 years

What power costs
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Influence of hydrogen power plants on future 
electricity prices 

• Without reserve power 
plants (with sufficient 
imports), the lectricity
price will fall 

• with reserve power 
plants, the exchange 
price will rise to 
18 ct/kWhel by 2030

What power costs
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Power supply in MWel
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(with a lot of wind and PV), electricity 
becomes cheap

• Only the current “marginal costs” of 
electricity generation count on the 
electricity exchange

• In the event of a power shortage (e.g. 
“Dunkelflaute”), the power becomes 
more expensive 

The last power plant 
required determines the 

exchange price 
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“Osterpaket” x 2

“Osterpaket” +50%

with power 
demand for 
electrolyzers

without power demand 
for electrolyzers

(import of hydrogen)

How can the future rise in electricity prices be 
slowed down or avoided? 

The most important 
parameters for the 
future electricity price 
are: 
• the import situation
• the price of hydrogen
• the electricity 

consumption
• the wind and PV 

generation
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Conclusion

The energy transition is still a long way from reaching its goal 
(and the spectre of the Dunkelflaute unfortunately does exist...) 1.

Electrification is the order of the day - and “technology openness” 
sometimes simply doesn't make sense!2.

Above all, the energy transition needs storage, grid expansion and 
reserve power plants - for renewable gases 3.

and
Electricity will stay expensive and a real “Strompreisbremse” will 
only work with much more wind and photovoltaics 4.
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Some Final Thoughts

A catastrophe like Chernobyl can never 
happen in Western reactors.

My Personal Beliefs

1987
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Some Final Thoughts

PV cells will never be able to generate 
electricity economically

My Personal Beliefs

1995
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Some Final Thoughts

Power-to-gas will never work because electricity will 
always be more expensive than gas

My Personal Beliefs

2005
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Some Final Thoughts

• Be prepared to question your own beliefs over and over again.
• Listen, read – but never stop to think for yourself.

My final conclusion
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