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Many countries build their energy strategy on Wind and Solar

— Germany: “Energiewende”

= Stepwise shut.down of coal fired & nuclear power plants
= Clear developmenttargets for renewables
= Long term goal: Share of renewables 80% until 2050
= Yearly expansion rates:
o Solar2:.5 GW
ks & Wind onshore: 2.5 GW
o Wind offshore: 6:5:GW-(tntil 2020, than 15 GW)
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I I France: New renewables Roadmap

= Wind onshore: Up to 23.2 GW until 2023 (+13 GW)
= Wind offshore: 3 GW until 2023
= PV: 18.2-20.3 GW until 2023 (+ 6 GW)

= Until 2030, 40% of the electricity should come from
renewables (today 20%)

Turkey: Vision for 2023 (excerpt)

= |ncrease share of renewables to 30%

= |ncreasing wind capacity to 20 GW (+15 GW)

= |ncrease PV capacity to 5 GW (+4.5 GW)

= Establishing an energy stock exchange
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This new energy market design implicates a highly volatile
energy production

Tomorrow

= Future energy market design with high share of renewables

= Cloud cover and wind gusts can result in large and sudden swings in
output from solar and wind

= Results: Grid destabilization, power shortages, probable damage of
utility infrastructure and customer equipment

Reliable and flexible solutions are needed
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We are convinced that gas engine power plants will play an
important role to handle those volatilities

In the future we see
more and more
renewables in the
system but also less
conventional power
“ l plants, so the volatility
. ieesmsm=. . of energy production
:Konv. Kraftwerke Sotar @ Wind Onshore @ Wind Offshore @ wasserkraft @ Biomasse — Stromverbrauch WI” even increase_
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Thesis: W
Gas fired Power Plants will be the only technology at least in the ‘o ‘ 2 1)
mid-term to balance volatile energy production from wind and luuft e
solar efficiently, quickly and flexibly. ° 3 ‘“
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Why gas engines? Compared to other technologies engine
Power Plants meet relevant requirements best possible

Possible Flex options Market readiness | Environmental Costs Flexible tech fit
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Classic scenario: High operating hours & stable income

National grid
Local
> electricity grid
Stable power Stable Merit order
generation price levels >
A
Oh
8760 L
6.000 — 7.500 oh Local District
A heating grid
0 Stable heat
L revenues
> > > > >
Peak load heat 7'y
plant > D>
%
P> Coal Area of responsibility *
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New scenario: High flexibility and more revenue potential

National grid

Local
@ @ > electricity grid
! Y
Volatile power Volatile exchange
generation price levels > >
Y Short term negative
1 Electrode boiler Srlelie ey @
Oh
8760 .
Local District
3,500 — 4,500 oh [ A > > heating grid
0 Stable heat
Gas fired engine A eYenes
power plant > > >
Peak load heat 7'y
plgnt > D>
%
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Revenue increase
P> Hea: potential
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Thank youl!
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