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DESERTEC: ,,Apollo Project of the 21st century”
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DESERTEC idea

© DIE ZEIT, 08.03.2007 Nr. 11 ,.Die Welft ist noch zu retten”

... Durch Nutzung von nur 0,3 Prozent der dort vorhandenen Wstengebiete
konnte genug COo-freier Strom fur den steigenden Bedarf der Region und fur

Europa erzeugt werden, belegen Studien.

»EIiNn Mix aus Ignoranz und Boswilligkeit« verhindere bisher, dass Politik
und Wirtschaft sich mit der Idee ernsthaft beschaftigten*

klagt Uwe Mdller, Generalsekretar des Club of Rome. ...

« Germany and other western countries were leading in solar, wind and HVDC technology
* Investors were looking for long-term investments

 North Africa needed foreign currency and jobs for the young generation



DESERTEC idea: 2009

Desertec Industrial Initiative Dii GmbH
1+16 voting shareholders

Non-profit Companies from industry and financial sector
organization 2 s
g A'. ABENGOA SOLAR ce /ltal Deutsche Bank E e'an
BMOESERTEC .
FOUNDATION — :
A FLAGSOL  ioiiNORDBANK  Munich RE == w L

M+W GROUP NAREVI
Gerhard Knies
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Torsten Jeworrek
Munchener Ruck

Paul van Son
Dii

Joint venture
Dii
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DESERTEC idea: 2009

,Das Desertec-Konzept ist eine faszinierende Vision. Wir werden die RWE-

Energie-Kompetenz einbringen und gemeinsam mit unseren Partnern
untersuchen, wie und wann das Konzept Realitat werden kann.*

Frank-Detlef Drake, RWE AG Leiter Forschung und Entwicklung

RWE / EON / Innogy / ...
* Fascinating vision

e Check when it can be realized
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Dii getting started 2009:

Morocco

Solar Area [ka]
Wind Area [km?]

Wind Speed
GHI
DNI

1,400
2,500
46-65
1,950 - 2,150
2,250 - 2,600

-

,Option for 2020“

Grid Connections
e EXisting
Not Operational
Planned

Potential

Water Depth [m]

0- 1,000
1,000 - 2,000
> 2,000
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DESERTEC idea
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DESERTEC idea: World Wide Resonance

ii ’\’% EXEFH AT

“wof’ STATE GRID

kot
g” \ 1. Regional grids (<2020)*

f e
qmenkq ' € Q'W‘ 2. Renewables (<2030)

Ozeqmen 3. Intercontinental grids
(<2050)

- - Compare Sputnik crisis 1957

WeLrT Quelle: Global Energy Interconnection

* Buy 20% of grid ,,50Hertz“ blocked in 2018 by our government 15



DESERTEC idea: World Wide Resonance

2012

Desertec Ambitions Turn
to Asia, Australia

The ambitious Desertec project—a $9 billion initiative to develop, harness, and transmit
2,000 MW of renewable power from North Africa and the Middle East to Europe by 2050
—has been trumped by a vaster concept that spans Asia and Australia (Figure 8).

— Grid (new) = Grid (existing) = Natural gas (existing)
— Natural gas (new) — Fiber optic (existing) — Fiber optic (new)
High solar radiation 16

https://www.powermag.com/desertec-ambitions-turn-to-asia-australia/
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DESERTEC idea: 9 years later

© SPIEGEL Wissenschaft 25.03.2018 ,Was wurde aus Desertec?"

"Die Konzerne wollten in Europa keine Konkurrenz fur den Atom- und
Kohlestrom. Deshalb haben sie das Konzept von Desertec infrage

gestelit",
erklart Frithjof Finkbeiner, Aufsichtsratsvorsitzender der Desertec-Stiftung

European companies did not want to question their
traditional business model (coal + nuclear)

Geopolitics:
 European debt crisis 2009
 Arab spring 2011
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DESERTEC and Dii: the end?

2012 most companies left Dii

2013 DESERTEC foundation split-up with Dii

Remaining: RULPN
i ) ERE M 2T

Dii: RWE (Paul van Son), China, Saudi Arabia g\ge STATE GRID

CORPORATION OF CHINA

2015 DESERTEC foundation: Chairman of the Board of Trustees: Roland Berger

Von ConsMunich_US-Botschafter_Philip_D._Murphy_bei_seiner_Ansprache_(7643236246).jpg: U.S.
Consulate General Munich from Germanyderivative work: Hic et nunc - Diese Datei ist ein Ausschnitt aus
einer anderen Datei, Gemeinfrei, https://commons.wikimedia.org/w/index.php?curid=31741928
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https://de.wikipedia.org/wiki/Roland_Berger

DESERTEC idea: PV in deserts

Mlchael Duren Un|v Glessen
|



DESERTEC idea: power tower in deserts
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DESERTEC idea: CSP+PV combination in deserts
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DESERTEC idea: wind in deserts

Gobi desert, China: Wind power
Plan: additional 450 GW renewables mainly in deserts

A

www.desertec.org



DESERTEC |dea HVDC connectlons
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Cost reduction

PV Wind/onshore Wind/offshore CSP (solar thermal) EV (batteries)
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Michael Diiren, Univ. Giessen www.desertec.org 26



Renewables: exponential growth

PV Wind/onshore Wind/offshore CSP (solar thermal) EV (batteries)
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DESERTEC idea Dii

.m ‘ enewable ener
D" Desert Energy tOday: \\\\ Eridging conh’ne?tg

4 strategic partners +131 lead-, associated-, and cooperative Partners

OWER; ENQWA. i EREFA A
c:v &.PI \ NEOM { ’% STATE GRID
thyssenkrupp
Saudi Arabia  Saudi Arabia China Germany?
+NEOM Green
. Hydrogen Company*
ex Flabeg (solar) NEOM 1.5 Mio. employees  green Ammonia
(Germany) 500 G$ revenue >300 G$/y for Saudi Arabia

5 G$

Michael Diiren, Univ. Giessen



Dii today: local power and green hydrogen for export

Habeck-Reise nach Abu Dhabi

Wasserstoff-Kooperation mit den Emiraten Robert Habeck
Abu Dhabi 2022

Stand: 21.03.2022 13:51 Uhr

Wirtschaftsminister Habeck hat die Zusammenarbeit bei Forschung und
Produktion von Wasserstoff mit den Vereinigten Arabischen Emiraten
verkiindet. Langfristig sollen fossile Energien ersetzt werden. Auch mit Katar
gibt es Kooperationen.

30
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Comparison: Electricity vs. Hydrogen

Case study: Renewables for basic research (Thesis Johannes Hampp, Giessen)
Base load power North Africa to Geneva (CERN)

Idea

Energy source
Conversion

Transport

Storage

Costs

Advantage
Market

Michael Diiren, Univ. Giessen

Cable

Desertec
power from deserts

Hydrogen

Dii
green molecules

PV, wind, CSP in North Africa

iInverter
HVDC
thermal, liquid salt
7/ ct/kWh

lower cost for consumers

competition with local production

electrolyser, gas turbines
pipeline
Ho tank
17.5 ct/kWh

higher profit for producers

empty global market




Comparison: with / without storage

(for Gerhard L.
& Horst S.-B.) 1 il e » |

With storage Without storage

Fluctuation Small Large

Electricity Costs Low + stable High spikes

Advantage lower cost for consumers higher profit for producers

No business case for storage Coal and nuclear have
due to tariffs advantages

Market




HVDC Connector Tunesien - Italy (Sicilia)

ents O@ European Network of Transmission System Operators for Electricity
EU Project history:

TYNDP TYNDP TYNDP TYNDP TYNDP TYNDP
2012 2014 2016 2018 2020 2022

TUNLITA.

200km 400kV 600 MW SUBMARINE INTERCONNECTION
600 M€
Funding EBRD, EU Grant, KfW

Application deadline: June 30, 2023

®

Commissioning 2028
Tunisia

Michael Duren, Univ. Giessen https://www.ebrd.com/work-with-us/procurement/p-pn---9656a-pre-54389-steg---elmed-power-interconnector.html 39



Paper: Environmental sustainability in basic research

Environmental sustainability 1n A pe rspectlve from HECAP+
basic research
A perspective from HECAP+ (High Energy Physics, Cosmology, Astroparticle Physics,
plus Hadron and Nuclear Physics)
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o) The climate crisis and the degradation of the world’s ecosystems require : ] e O | F
CC\]D humanity to take immediate action. The international scientific community has S ol > o
© a responsibility to limit the negative environmental impacts of basic research. \ oS ’ ‘_" d A T X glne N [\
S The HECAP+ communities (High Energy Physics, Cosmology, Astroparticle Zab. S = NaSya Tunisia
g Physics, and Hadron and Nuclear Physics) make use of common and similar F ST . Algena AN u
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Z similarly on the processing of big data. Our communities therefore face similar T X X Open Infrastructure Map
>< challenges to improving the sustainability of our research. This document aims D
E to reflect on the environmental impacts of our work practices and research
infrastructure, to highlight best practice, to make recommendations for positive Figure 3.4: Potential CERN-LINK cable (in blue) connecting North African solar power
changes, and to identify the opportunities and challenges that such changes . .. . = .
present for wider aspects of social responsibility. plants with the European electricity grid. Also shown are existing power lines (purple, red,
Version 1., 5 June 2023 dashed blue), gas and oil pipelines (green/yellow) and PV plants (yellow/red dots). Base
Flease read this document In electrome format where possible and refrain map taken from Ref. [104], reused and annotated under the terms of the Creative Commons
rom printing 1t unless absolutely necessary. Thank you. ] . . .
Attribution 4.0 International (CC BY 4.0) license.
Michael Diiren, Univ. Giessen 40




Paper: Environmental sustainability in basic research

arXiv:2306.02837v1 [physics.soc-ph] 5 Jun 2023

Environmental sustainability in
basic research
A perspective from HECAP+

Abstract

The climate crisis and the degradation of the world’s ecosystems require
humanity to take immediate action. The international scientific community has
a responsibility to limit the negative environmental impacts of basic research.
The HECAP+ communities (High Energy Physics, Cosmology, Astroparticle
Physics, and Hadron and Nuclear Physics) make use of common and similar
experimental infrastructure, such as accelerators and observatories, and rely
similarly on the processing of big data. Our communities therefore face similar
challenges to improving the sustainability of our research. This document aims
to reflect on the environmental impacts of our work practices and research
infrastructure, to highlight best practice, to make recommendations for positive
changes, and to identify the opportunities and challenges that such changes
present for wider aspects of social responsibility.

Version 1.9, 5 June 2023
Please read this document in electronic format where possible and refrain
from printing it unless absolutely necessary. Thank you.

155 pages

Chapters

Computing
Energy
Food
Mobility

June 5, 2023

Research Infrastructure and Technology

Resources and Waste

https://sustainable-hecap.github.io

Michael Duiren, Univ. Giessen
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Paper: Environmental sustainability in basic research

arXiv:2306.02837v1 [physics.soc-ph] 5 Jun 2023

Environmental sustainability in
basic research
A perspective from HECAP+

Abstract

The climate crisis and the degradation of the world’s ecosystems require
humanity to take immediate action. The international scientific community has
a responsibility to limit the negative environmental impacts of basic research.
The HECAP+ communities (High Energy Physics, Cosmology, Astroparticle
Physics, and Hadron and Nuclear Physics) make use of common and similar
experimental infrastructure, such as accelerators and observatories, and rely
similarly on the processing of big data. Our communities therefore face similar
challenges to improving the sustainability of our research. This document aims
to reflect on the environmental impacts of our work practices and research
infrastructure, to highlight best practice, to make recommendations for positive
changes, and to identify the opportunities and challenges that such changes
present for wider aspects of social responsibility.

Version 1.9, 5 June 2023
Please read this document in electronic format where possible and refrain
from printing it unless absolutely necessary. Thank you.

Examples:

Individual actions:

e Consider the environmental impact of work practices.

Further group actions:

i

e Include critical assessment of the environmental impact of
all activities during planning stages.

Further institutional actions:

e Require funding applications to outline plans for monitoring,
reporting and minimising adverse environmental impacts,
and for ensuring that research is undertaken in line with
principles of social justice.

Michael Duren, Univ. Giessen 42



CO; emissions trigger tipping points (irreversible)

Global primary energy consumption per second Scenario:
aoo\?f?}?g ““““““ 50% CO:2 reduction will not be donein 7 y
Wind, solar, biofuels, etc. sa\«?ff&f """"" (strict energy saving would be required)
Hyd N N e( Q\J savih ] ] ] _ ]
Nuclear 57 €O g2 t20000GW  Tipping points will enforce climate change

Agriculture will fail to feed the world
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2 Escalation of wars and pandemics

Cascades of tipping points

. Traditional biomass ) .
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Sources: energy demand: Our World in Data based on Vaclav Emil (2017) and BP Statistical Review of World Energy / COz-saving requirement from IPCC; Graphics: M. Diiren Ou r Ch i Id ren Wi " have a Iife in des pai r
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Required reduction: 50% in ~7 years Prediction with confidence level = x

46 Michael Diiren, Univ. Giessen x=80°/o?




A feW d eg re e S m a ke t h e d iffe re n Ce Michael Diiren, Univ. Giessen
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The END
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FROM CLIMATE CHANGE DENIAL
TO CLIMATE CHANGE DELAY

Companies, politicians & lobbyists use these 12 methods to justify
inaction, by focusing on the possible negative social effects of
climate policies and raise doubt that mitigation is possible.

Whataboutism Appeal to
approach Social justice

If we act on
the crisis, not

It doesn’t matter
what we do in

this country everyone can go
on vacation
Individualization Perfectionism
approach approach
The consumer must We cannot
take on the entire implement polecies
responsibility. because we don't
12 methods have the perfect
[ to justify 07 model.
The“free rider” g2 o8 Business
excuse as usual
{Fwe redios \8 8/ our current system
emissions, we has created a
lose business perfect society
CLIMATE
INACTION
04 10 o
Techno- Fossil
optlmlsm /O O\ °pt|m|sm
Technology 05 n The fossil industry
will save us 06 will adapt and solve
all problems
used by
Companies, politicians 5
All talk, Slobeets Doomism
little action approach
We have set We can't do
ambitious goals but anything, no
don’t take action matter what
we do
No stick, Changeis
just carrot impossible
People will only Another society is not
participate if it is possible; we cannot
advantageous change behavior.

Source: Lamb, W., Mattioli, G., Levi, S., Roberts, J., Capstick, S., Creutzig, F,, . . . Steinberger, J\(2\02\0)
Discourses of climate delay. Global Sustainability, 3, E17. doi:10.1017/sus.2020.13

Michael Diren, Univ. Giessen
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CO; emissions trigger tipping points (irreversible)

60
Global Netto - CO2> Emissions/Year

== Current Tr¢nd
== Limit warnjing to 2°C
~——— Limit warnjing to 1,5°C  IPCC Report 2022

2000 2020 2030 2040 2060 2080 2100
https://report.ipcc.ch/ar6/wg3/IPCC AR6 WGl Full Report.pdf

Global primary energy consumption per second
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"""" 1 10 000 GW
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. Traditional biomass )
1970 1980 1990 2000 2010 2021 2030 2040 2050 Year

Sources: energy demand: Our World in Data based on Vaclav Emil (2017) and BP Statistical Review of World Energy / CO2-saving requirement from IPCC; Graphics: M. Diren

Michael Duren, Univ. Giessen

Required reduction: 50% in ~7 years 50



