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e: United Nations, World Population Prospects (2022) CC BY
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WP 10 (OTH)
Off-take markets for Africa
in Germany, EU and global
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Modellierung von Transformationspfaden fir die Energiewende

Die wichtigsten Modelle:

« PyPSA-Earth
« PyPSA-Earth-Sec

N

1.0 GW
° PVPSA-EUI‘ | —10.0 GW
Applied Energy 341 (2023) 121096 \
CGontents lists available at ScenceDirect . 1.0 GW
Aonlicd & Check out
pplied Energy
PyPSA-Earth here: ® 100GW
journal homepage: www.alsevier.com/locata/apenergy

PyPSA-Earth. A new global open energy system optimization model
demonstrated in Africa
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GRAPHIGAL ABSTRAGT I Reservoir & Dam

Open data QOpen-source software  Open community  Open planning

Offshore Wind (AC)
Offshore Wind (DC)

Check out

B Onshore Wind
PyPSA-Earth-Sec here: Solar
mm Pumped Hydro Storage
Run of River
I Hydrogen Storage
ARTICLE INFO ABSTRACT Battery Storage
Macro-energy system modelling is used by decision-makers to steer the global energy transition towards an

Datmet 1

affordable, sustainable and reliable furure. Closad-source models are the cument standard for most palicy and
industry decisions. However, open modek have proven o be competitive alternatives that promote science,
robust technical analysis, collaboration and wansparent policy decidon-making. Yet, two issues slow the
adoption: open models are often designed with particular geographic scope in mind, thus hindering synergies
from callaborating, or are based on low spatially resolved dats, limiting their use. Here we intmoduce PPSA-
Earth, an open-souree global encrgy system model with data in high spatial and temporal resolution. It engbles
PFSAAEi Targe-seale collaboration by providing a tool that can model the world's evergy system or any subset of it. The
PyPSAmees Earth modé s sultable for aperational as well as combined generation, siorage and transmission expansion studies.
In this study, the novel power system capabilities of PyPSAEarth are highlighted and demonstrated. The
modd provides two main features: (1) customizable dala extraction and preparation with global eoverage
and (2) 2 PyPSA energy modelling framework inmegrarion. The data includes electricity demand, generation

Kowords:
Macrs energy syems

N

Wiz

Quelle: Erstellt mit PyPSA-Earth und https://github.com/pypsa-meets-earth/documentation/blob/main/

notebooks/viz/regional_transm_system_viz.ipynb
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Weitere Moglichkeiten - Modellierung Afrika/Europa
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7 Direkte Modellkopplung
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lgnite Gemeinsame Optimierung
Nuclear . .
ausgewahlter Landern

Geothermal
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Hydrogen Storage
Battery Storage

Quelle: Erstellt mit PyPSA-Earth und https://github.com/pypsa-meets-

earth/documentation/blob/main/notebooks/viz/regional_transm_system_viz.ipynb
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Quelle: Neumann, Fabian; Zeyen, Elisabeth; Victoria, Marta; Brown, Tom (2022): Benefits of a Hydrogen
Network in Europe



GEFGRDERT YOM

H2Global meets Africa B | i O

und Forschung
REGENSBURG

‘ Following the Idea of Open Energy Modelling

Die gesamte Kette von den Rohdaten bis zu den Modellierungsergebnissen sollte offen sein:

open data open data
I Modellformulierung .
Il Rohdaten Daten- und Roh- Ergebnis- Interpretation
| verarbeitung S ergebnisse verarbeitung
I oftwareauswahl
\
---------‘-------_ ------------------

Offene Daten + freie Software = Transparenz + Reproduzierbarkeit
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‘ Ergebnisse
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Offshore Wind (DC) PyPSA-Earth here:
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Leon Schumm

+ 49 - (0) 941 — 943 9344
leon1.schumm@oth-regensburg.de :
in/leon-schumm-253b22201
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Prof. Dr.-Ing. Michael Sterner
+ 49 — (0) 941 — 943 9888
michael.sterner@oth-regensburg.de

in/michael-sterner- b031 25258

/
/
?
/

www.fenes.net

7
7

// ///////

Forschungsstelle fur Energienetze und Energiespeicher | Anton Achhammer | H2Global meets Africa 10

www.linkedin.com/company/fenesoth/



https://achhammer.me/
http://www.fenes.net/
http://www.linkedin.com/company/fenesoth/
https://www.linkedin.com/in/anton-achhammer/
https://www.linkedin.com/in/leon-schumm-253b22201
https://www.linkedin.com/in/michael-sterner-b03125258/

H2Global meets Africa ® | OTI-

und Forschung

- REGENSBURG
‘ Backup - Ergebnisse
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‘ Backup - Ergebnisse

Generator Capacity by Carrier

CCGT

biomass

geo@aRdrec

Generator capacity expansion in GW

800 4

600

400 A

200 4

mass o

Coal A

0il -

Wind .

Gas -
River -

oo

:rmal -
clear -
(AC)

Energy Balance in TWh

Solar

1500 +

1000 A

500 1

—500 A

—1000 A

—1500 A

Forschungsstelle fur Energienetze und Energiespeicher | Anton Achhammer | H2Global meets Africa

?

GEFGRDERT YOM

Bundesministerium < ’ | |—|

fiir Bildung
und Forschung

REGENSBURG

Load AC

AC

Biomass

Coal
Combined-Cycle Gas
DC

Geothermal

H2 electrolysis

H2 fuel cell
Nuclear

Offshore Wind (AC)
Offshore Wind (DC)
Oil

Onshore Wind
Pumped Hydro Storage
Reservoir & Dam
Run of River

Solar

battery charger
battery discharger
load

12



	Foliennummer 1
	Foliennummer 2
	Foliennummer 3
	Foliennummer 4
	Foliennummer 5
	Foliennummer 6
	Foliennummer 7
	Foliennummer 8
	Foliennummer 9
	Foliennummer 10
	Foliennummer 11
	Foliennummer 12

