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> Do the MENA countries have potentials for the production of synthetic #
fuels for the defossilization of transport in Germany in 2050? DLR

Yes, overall very large potential compared to the | |Total  |less20€n |

German demand (e.g. gasoline, kerosene, diesel PV 145.000 TWh/a  132.000 TWh/a
in the scenario "classic drives 2050" only for CSP 47.000 TWh/a  34.000 TWh/a
traffic approx. 435 TWh/a) wind  15.000 TWh/a 760 TWh/a

Szenario 2050-ref

» At what costs?
Levelized costs of fuel (LCOF) from 124 €/MWh in 2050 (approx. ~1,22 €/1 Diesel)

» With which technologies?
Solar (PV & CSP) potentials are considerably larger and (usually) cheaper than wind

 ideally as a supplement in hybrid operation, influence of the operating strategy
« storage design (battery/TES and hydrogen storage) have a major impact

> In which regions and countries?
All regions have huge potentials
Country risks, financing, transport and trade will be crucial

27 June 2022 MENA-Fuels Advisory Board Meeting 2


https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjWtbX6h4nfAhVDhqQKHfRuDsAQjRx6BAgBEAU&url=https://de.wikipedia.org/wiki/Datei:DLR_Logo.svg&psig=AOvVaw1JnuOAOnKjBjFIvPJ4sF8w&ust=1544112097797872

w I
Methodology Il;l&gg & CA Wuppena

izes ®
PtL-Route #
DLR

RE-Power Electricity PEM- Fischer-Tropsch FT-Fuel

Plant Production Elektrolysis Synthesis
(7) - " by

Battery H,-Storage Cement
TES DAC

PV/CSP/Wind

Calculation on the hourly fuels production
= Neccessary Capacities = Total CAPEX and OPEX

= Potential of fuels } LCOF (Levelized Cost of Fuel)
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Relation of methods and tools

RE power potentials

e time series of power
generation
e installable capacities
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Cost potential analysis

~\

e country specific
WACCs

e country specific
energy balances

e own demand of
power and
synfuels

e NN
e techno-economic
e economic assumptions for
assumptions for PtL technologies
RE technologies e distances to
infrastructures
G Y Q
v v v l
Cost calculation PtL-Model

RE power CPs
of generation

FT synfuel CPs
of generation

4 N
Potential analysis
e meteorologic data > EnDAT
e land cover, exclusion areas
¢ technological assumptions
\_ 4
Country risk assessment
a Y
Risk analysis
e risk identifiers
e risk analysis based on Calculation of
risk identifiers > WACCs
e evaluation of risk
e risk scenarios
A y
MENA energy scenarios
@ N
Scenario analysis
e energy balances IEA :
Drafting ener
e regional destination —> scenarsi’os o
scenarios
e detailed transport paths
D 4

RE power CPs
of export

G
FT synfuel CPs
of export

RE: Renewable Energy, EnDAT: Energy-Data-Analysis-Tool, FT: Fischer-Tropsch, IEA: International Energy Agency, CPs: Cost Potentials,
MENA: Middle East and North Africa, PtL: Power-to-Liquid, WACC: Weighted Average Cost of Capital
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Levelized costs of fuels (LCOF)

without country risks

Szenario 2050-ref

the maps used here
are for illustrative
purposes only

% the maps used here
O are for illustrative
purposes only

E the maps used here
are for illustrative
purposes only

27 June 2022

MENA-Fuels Advisory Board Meeting

LCOF [€/1]

MENA b Wulopertal
FUELS %/ Institut

izes ®

%,

Regions with low LCOF

PV, CSP and Wind (all)
> Region Morocco

> Southeast of Iran

PV and CSP (solar)

» around the Red Sea
(Egypt, Jordan, Saudi-
Arabia)

> South of Libya
> Yemen

> Oman

Wind

> Center of Algeria

> South of Libya

» Southeast of Egypt

» Center of Saudi-Arabia
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Regionen und Lander

> Overall very high export potential

> See, for example, Germany's fuel requirements for the transport sector
in the "Classic Drives" scenario for 2050: approx. 435 TWh/a
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Cost-Potentials — CSP for different WACC scenarios
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» Risk scenario has a huge impact on costs
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Jiurgen Kern| juergen.kern@dlr.de

Thank you
for your attention

more informations on www.wupperinst.org/ MENA-Fuels

www.wupperinst.org Peter Viebahn | peter.viebahn @wupperinst.org
www.dlr.de Jiirgen Kern| juergen.kern@dlr.de
ww.izes.de Juri Horst| horst@izes.de
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