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The PyPSA Ecosystem
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PyPSA
Python for Power System Analysis —
the core framework for simulating and
optimising modern power systems.

1 Source: https://pypsa.org/#frameworks


https://pypsa.org/#frameworks
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The PyPSA Ecosystem
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Atlite PyPSA Linopy
A lightweight Python package for Python for Power System Analysis — Linear optimization interface for N-D
calculating renewable power potentials the core framework for simulating and labeled variables.
and time series. optimising modern power systems.

Map Your Grid Powerplantmatching Technology Data
Community-driven initiative mapping A toolset for cleaning, standardizing Compile assumptions on energy
the world’s electrical grids to accelerate and combining multiple power plant system technologies for various years.
the energy transition worldwide. databases.

Source: https://pypsa.org/#frameworks


https://pypsa.org/#frameworks
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Some PyPSA Models
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PyPSA-DE

High resolution, sector-coupled model
of the German Energy System.
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PyPSA-Eur PyPSA-Earth
A sector-coupled open optimisation A flexible open optimisation model to
model of the European Energy System. study energy system futures around the
world.

Source: https://pypsa.org/#implementations


https://pypsa.org/#implementations
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PyPSA-DE

High resolution, sector-coupled model
of the German Energy System.

PyPSA-Eur [ |

A sector-coupled open optimisation
model of the European Energy System.

Source: https:

Sustaining OS ecosystem

Cost-effective pathways to
reduce CO, emissions

Evaluation of grid
expansion, as well as
hydrogen and carbon
management strategies

Co-optimisation of
generation, storage,
conversion and
transmission infrastructure

All open source and open
data

//pypsa.org/#implementations
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Open Data Spotlight: PyPSA-DE
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Source: PyPSA-Eur: open model data; NEP 2023: FNB; MaStR:
4 Bundesnetzagentur
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https://pypsa-eur.readthedocs.io/en/latest/img/base.png
https://www.netzentwicklungsplan.de/
https://www.marktstammdatenregister.de/
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Results Spotlight: PyPSA-DE in the Ariadne project

Advances in Applied Energy .
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Energy Economics
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Ariadne Report Ariadne Report Energy Economics Advances in Applied Energy
Germany on the way to Renewable energy Price formation in a highly-renewable,  Managing the mismatch: the role of
climate neutrality. targets for Germany in sector-coupled energy system. flexibility on the path to a
Scenarios and 2030. carbon-neutral energy system.
pathways in model
comparison.
[ro—
EEDOPROJEKTE |
Die Zukunft unserer Energie und Raumfahrt Source: Ariadne: ariadneprojekt.de; Geis et al. (2026): Energy

5 Economics, Adv. Appl. Energy; logos: Ariadne / BMFTR


https://ariadneprojekt.de/
https://doi.org/10.1016/j.eneco.2026.109213
https://doi.org/10.1016/j.eneco.2026.109213
https://doi.org/10.1016/j.adapen.2026.100284
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Results Spotlight: PyPSA-DE in the Ariadne project
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Die Zukunft unserer Energie

Die Energievende
Kosteneffient gestalen:
Saenarien zur
Kimaneutraltat 2045,

Gefordert durch:

@ Bundesministerium
fiir Forschung, Technologie
und Raumfahrt
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Source: Ariadne Scenarios Report; logos: Ariadne / BMFTR
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https://ariadneprojekt.de/publikation/report-szenarien-zur-klimaneutralitat-2045/
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PyPSA-Eur extended to cover Ukraine and Moldova

In 2022, our group extended
PyPSA-Eur to cover Ukraine and
Moldova — to support work on
Ukraine’s energy crisis caused by
the Russian full-scale invasion.

Several research groups have built
upon this data extension:

m Green Deal Ukraine
m Sotnyk et al., 2024
® Zachmann et al., 2025 %
m Trondle et al., 2024 Y
m Oxford EPG report

vas N S ’\ sl ; R



https://greendealukraina.org/
https://doi.org/10.1016/j.egycc.2024.100170
https://doi.org/10.1016/j.esr.2025.101724
https://doi.org/10.1088/2634-4505/ad6738
https://epg.eng.ox.ac.uk/media/ps3nfxzp/report-modelling-framework-and-interlinkages.pdf
https://github.com/PyPSA/pypsa-eur
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Mitigating Ukraine’s Looming Electricity Crisis
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https://doi.org/10.1016/j.esr.2025.101724
https://dixigroup.org/en/electricity-outages-lasted-2-thousand-hours-for-ukrainian-households-in-2024/
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& PIPSh/PyPSA
V30 tr2ik

User Guide
Overview

What's new in v1.0

Core Design
Design

Component Types

Optimization
Overview

Formulations

Simulation
Power Flow

Linear Power Flow

Usage
Components
Optimization

Import and Export

Design

Network Object

The pypsa.Network is an overall container for all network . Components cannot exist without a
network and are always attached to one. A network also holds functions to run different types of
optimisation problems, compute power flows, read or write networks to files, retrieve statistics
and plot the network.

>>> import pypsa
>>> n = pypsa.Network()

>>> n

Empty PyPSA Network 'Unnamed Network'
Components: none

Snapshots: 1

& Tip

Ashort name, such as n, is recommended since it is used frequently to access the network's components and

methods.

On this page
Network Object

Network Components

Buses

Energy Balances

Snapshots

Investment Periods

Scenarios

Data Storage

Separation of Inputs and Outputs
Unit Conventions

Variable Conventions

Sign Conventions
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" PyPSA
o/_\. Labs

Sustaining open-source energy system
modelling with PyPSA

m Development & maintenance
m Support subscriptions
m Training workshops

m Modelling studies

Open Source for Emergency Situations Sustaining OS ecosystem
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pypsalabs.org
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The Power of Many: Open Source for Critical Infrastructure
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Power grid topology

Open Source for Energy Policy Research Open Source for Emergency Situations Sustaining OS ecosystem

Apply standard line types for
capacity and parameters.

Calculate dynamic line rating
potential from weather data.

https://pypsa-eur.re
adthedocs io/en/lat

TYNDP projects
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~5,800 buses
W ~7,300AC lines (>220 kV)
B 36 HVDC links (+TYNDP)
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https://www.nature.com/articles/s41597-025-04550-7
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The Berlin blackout and the open data question

The January 2026 Open nfrastucture Map
blackout in parts of Q
Berlin raised attention to

open infrastructure data.

Tools like OpeninfraMap
allow anyone to explore
the topology of the
electricity grid, gas
pipelines, etc. at street
level.

openinframap.org

Source: OpeninfraMap - Map data © OpenStreetMap
contributors (ODbL)

Annex


https://openinframap.org/#13.86/52.42948/13.30546/A,B,L,P
https://openinframap.org/
https://www.openstreetmap.org/copyright
https://www.openstreetmap.org/copyright
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Security by obscurity is a dangerous fallacy

The assumption: restrict access to
infrastructure data so adversaries can’t
use it. If they don’t know where the lines
run, they can't attack them.

The reality: anyone who looks can find it

m commercial satellite imagery at
50 cm resolution

m drone imagery and street-level
photos

® commercial geospatial datasets

m public grid studies and regulatory
filings

m web archives and cached maps

Source: Aerial photo: Enniger Substation 380 kV, Wikimedia
Commons (CC BY-SA)


https://commons.wikimedia.org/wiki/File:Enniger_Substation_(380_kV_to_110_kV),_aerial_view.jpg
https://commons.wikimedia.org/wiki/File:Enniger_Substation_(380_kV_to_110_kV),_aerial_view.jpg
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OPEN Data Spotlight: Electricity

- Coal

s Offshore Wind (DC)
= Offshore Wind (AC)
= Nuclear

= Pumped Hydro Storage
= Run of River
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Source: PyPSA-Eur: open model data; NEP 2023: FNB; MaStR:

Bundesnetzagentur
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OPEN Data Spotlight: Hydrogen
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Source: Industrial sites: Hotmaps / PyPSA-Eur; caverns:
Caglayan et al. (2020); hydrogen network: FNB Gas
1 6 Wasserstoff-Kernnetz


https://fnb-gas.de/wasserstofftransport/
https://fnb-gas.de/wasserstofftransport/
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