
Power Grid Model DS
Empowering the Energy Transition through Fast and Flexible Network Simulation



Introduction

We firmly believe smart data science solutions are essential in enabling the 
energy transition
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Announcement

Today we are launching Power Grid Model DS

New exciting package extending the Power Grid Model Suite to allow for 
broader Data Science integration



Power Grid Model

Power Grid Model is a high-performance Python/C++ library for steady-state 
distribution power system analysis, supporting state estimation, power flow, 
and short circuit calculations. With applications in grid planning, expansion, 
reliability, and congestion studies, Power Grid Model is an open-source 
initiative under LF Energy, driving innovation in energy.

How is the electricity network loaded? Where do we see contingencies coming?



What is an electricity grid 

https://commons.wikimedia.org/w/index.php?curid=5577847

Power plant

Transmission

Distribution



https://www.alliander.comhttps://www.alliander.com

Busbar/switchgear units Medium voltage cables

Nodes Lines

...and Transformers

Nodes, Lines & Transformers



Power Grid Model - Data Science Toolkit

We have a fast load flow, let’s solve problems with it!

Within our teams at Alliander we are continuously using these calculations to

Determine the impact on the network tomorrow

And this needs lots of simulations …, we do millions of power flows



Power Grid Model - Data Science Toolkit

We have a fast load flow, let’s solve problems with it!

Within our teams at Alliander we are continuously using these calculations to

Plan maintenance and rerouting in case of outages

And this needs lots of simulations …, we do millions of power flows



Power Grid Model - Data Science Toolkit

We have a fast load flow, let’s solve problems with it!

Within our teams at Alliander we are continuously using these calculations to

Determine the impact of future customers in the next 10 years

And this needs lots of simulations …, we do millions of power flows



Power Grid Model - Data Science Toolkit

We have a fast load flow, let’s solve problems with it!

Within our teams at Alliander we are continuously using these calculations to

Make strategic decisions, for the next 40 years

And this needs lots of simulations …, we do millions of power flows



Power Grid Model – In & Output



Power Grid Model - Data Science Toolkit

- Are there any cycles in the network?

- What is the path from A to B?

- Which nodes are connected to the same feeder?

- What lines are overloaded?

- What voltage bounds are broken?

- How do we simulate changes on the network?



Power Grid Model - Data Science Toolkit

How do we use PGM-DS to do this? 
Wrapper for PGM

1. Preparation

2. Interpretation

3. Simulation

Ease of use

Preparation Interpretation

Simulation



Power Grid Model - Data Science Toolkit

PGM-DS: Power Grid Model Data Science (Toolkit)

It’s a lightweight and fast Python wrapper around the Power Grid 
Model loadflow core:

Dependencies:

- Power Grid Model

- Numpy

- RustworkX
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Nodes, Lines & Transformers

https://csacademy.com/app/graph_editor/



Two representations

https://csacademy.com/app/graph_editor/

Graph:

rustworkx
(PyGraph)

Arrays:

numpy
(structured arrays)



Graph questions
- Are there any cycles in the network?

- What is the path from A to B?

- Which nodes are connected to the same feeder?



Graph questions

feeder feeder

- Are there any cycles in the network?

- What is the path from A to B?

- Which nodes are connected to the same feeder?



Array questions
- What is the voltage at node A?

- Power flow analysis

- State Estimation

power-grid-model



Note: it's just a wrapper. Under the hood it's still a numpy structured 

array

Array questions
- Filtering

- Updating values

- Data type (dtype) inheritance

- Default values



Managing two representations

https://csacademy.com/app/graph_editor/



Managing two representations



Wrap Up

As developers at Alliander we are excited to share these extensions with the 
community.

They have helped us a lot in building smart solutions for the energy transition, 
and hope it will strengthen collaboration such that we can build even stronger 
software with you, as an open source collaboration.



Power Grid Model Data Science Toolkit 

To stay up to date:

- Subscribe to our mailing list
- Attend the yearly Power Grid Model meetup
-
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