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H2Global meets Africa

‘ Projektiibersicht o
* Projektlaufzeit: 01.01.2023 - 31.12.2025 # g
« Budget: 4.2 Millionen € -
« Gefordert vom Bundesministerium fir Bildung und Forschung
Projektpartner
« H2Global Foundation H2iGlobal
* Fraunhofer IEE Z Fraunhofer
« Assoziierte Partner: AfDB, WASCAL, SI,ZE\SSCAL
(WASOAL ( qnqqcr
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‘ Motivation
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‘ Motivation
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‘ Methodik REGENSBURG

WP 10 (OTH)
Off-take markets for Africa
in Germany, EU and global
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Modellierung von Transformationspfaden fir die Energiewende

OT1-
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Die wichtigsten Modelle:

« PyPSA-Earth
« PyPSA-Earth-Sec

ABSTRACT

7
. —— 2.0GW /
—— 5.0GW
 PyPSA-Eur 7
o /
Applied Energy 341 (2023) 121096
- ® s50GW
Contents lists available at SdenceDirect
_ Check out
Applied Energy . 10.0 GW
PyPSA-Earth here:
journal homepage: www.alsevier.com/locata/apanergy /
m /
PyPSA-Earth. A new global open energy system optimization model T
demonstrated in Africa /
Maximilian Parzen®~", Hazem Abdel-Khalek , Ekaterina Fedotova ©, Matin Mahmood®,
Martha Maria Frysztacki ®, Johannes Hampp ¢, Lukas Franken*, Leon Schumm "¢, B Biomass
Fabian Neumann ¥, Davide Poli !, Aristides Kiprakis *, Davide Fioriti i R .
* Univesity of Edirburgh, insinte for Burgy Systems, ER IDW Eiisburgh, Unised Kinglom I Lignite
* Fraunhofer Resaurch Insiagion for Bnargy Infrastructures and Gasthamal Sysems [FG. Cotfus, Germany
B ol ey Aipngehirs Geothermal /
@ Justus Liehig University Giefien, Cener for inemational Development and Ervironmensd Reearch, GigSen, Germany
* Ko nsteute of Techmoley, bsiene for Auomerion anel A i, 76344 Epgereesin fon, G
ket o Pea, Bepatt f s Spee Torters e o bon e, L Lt 15 o Bl B Coal /
Dt f Bkl T Sy Sy, e of S T, T Uit B, o . B 25 4 mm Open-Cycle Gas /
" Reearch Center on Energy Transmizsion and Stornge (FENES). Faculy of Becwiml and Inform Technology, Universiyy of Applied Sdences (0TH) .
Repmie Syt oerass %, 33055 Rty Gy - i T, Ty f N Combined-Cycle Gas /
GRAPHICAL ABSTRACT Nl:jc'ear /
- -  Oil
Open data Open-source software  Open community  Open planning N
I Reservoir & Dam
Check out mm Offshore Wind (AC) /
. Offshore Wind (DC)
PyPSA-Earth-Sec here: :
EEE Onshore Wind
Solar
I Pumped Hydro Storage
Run of River

Macro-energy system modelling s used by decision-makers to steer the global energy transition towards an
affordable, susainsble and relishle furure. Closed-source models are the cument standand for most palicy and
industry decisions. However, open models have proven to be competitive alternatives that promote science,
robust technical analysis, collsboration and wansparent policy decision-making. Yet, two issues slow the
adoption: open models are often designed with particular georaphic scope in mind, thus hindering synergies
from collaberating, or are based on low spatially resolved data, limiting their use. Here we intmduce PyPSA-

Tiiiiiiiiiiiiiiidzz

Opeme
SAE. Earth, ar e global evergy model with data in high land temporal resoluiion. 1 enable: . . . . . .
ovierind o sl et i 2 el ft o sl he mard < nrey Setor oy sobest o 1 The Quelle: Erstellt mit PyPSA-Earth und https://github.com/pypsa-meets-earth/documentation/blob/main/

PyPSAmeen Fanth model is suitable for operational 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
model provides two main features: (1) customizable data extraction and preparation with global eoverage
and (2) 2 PyPSA energy modelling framework inmegrarion. The data includes electricity demand, generation

notebooks/viz/regional_transm_system_viz.ipynb
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‘ Weitere Moglichkeiten - Modellierung Afrika/Europa
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Gemeinsame Optimierung
ausgewahlter Landern

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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Network in Europe
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Warum Open-Source-Modelle? o
* mehr Transparenz, Reproduzierbarkeit und Glaubwurdigkeit

 reduziert Doppelarbeit und setzt Zeit/Geld fir die Entwicklung neuer Ideen frei

« ermoglicht ein hohes Mal3 an Anpassbarkeit, da der Code offen ist

« ermdglicht es neuen Akteuren, sich an der Debatte zu beteiligen (z. B. NGOs,
Forscher:innen, etc.)

« kann die Qualitat der Forschung durch Feedback und Korrekturen verbessern
« ermdglicht eine einfachere Zusammenarbeit (keine Notwendigkeit fur Vertrage, NDAs usw.)

* ist angesichts der zunehmenden Komplexitat des Energiesystems unverzichtbar - wir alle
benotigen Daten aus verschiedenen Bereichen (Netze, Gebaude, Verkehr, Industrie) und
kdnnen sie nicht allein sammeln

« kann die offentliche Akzeptanz flr schwierige Kompromisse bei der Infrastruktur erh6hen
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Ergebnisse
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H2Global

Compensating the price difference
The Hintco compensation mechanism over time during market development

Long-term purchase agreement with
supply side, 10-year fixed price

*sHintco

Compensation of the price
difference (potentially decreasing)*

PRICE (demand, supply)

Exemplary illustration of the market development:
Possible increase in market regulation and resulting increase

Short-term sale agreements with in willingness to pay™*
demand side, e.g. 1 year

TIME

*The actual amount of the price difference at the time of the auction depends on the real H2 price development. The capital requirements of the HINT.CO GmbH
are accordingly linked to the purchase quantities actually guaranteed in the HPA and the H2 price development.
**Exemplary illustration
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‘ Contact us!

Anton Achhammer

+ 49 - (0) 941 — 943 9344
anton.achhammer@oth-regensburg.de
achhammer.me

CONTACT

in/anton-achhammer

Leon Schumm

+ 49 - (0) 941 — 943 9344
leon1.schumm@oth-regensburg.de :
in/leon-schumm-253b22201

Prof. Dr.-Ing. Michael Sterner
+ 49 — (0) 941 — 943 9888
michael.sterner@oth-regensburg.de

in/michael-sterner- b031 25258

www.fenes.net

www.linkedin.com/company/fenesoth/
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