
Abstract: 

 

 
 

PowSyBl: 
An open source, high-performance and modular framework for power system 

simulations and analytics 

 

 

What is PowSyBl? 

Powsybl (Power System Blocks, https://www.powsybl.org) is an open source framework 

written in Java that makes it easy to write complex and industrial software for power 

systems’ simulations and analysis. Its modular approach allows developers to extend or 

customize its features. 

Powsybl is part of the LF Energy Foundation, a project of The Linux Foundation that 

supports open source innovation projects within the energy and electricity sectors. 

 

Features: 

Powsybl provides IIDM (iTesla Internal Data Model), a complete grid model (substations, 

voltage levels, AC and DC lines, two and three windings transformers, generators, loads, 

shunt and static VAR compensators…). The grid model can be extended with extensions to 

complete the modelling of equipment.  

It also provides importers and exporters for several common exchange formats (Entso-E 

CIM/CGMES, UCTE-DEF…).  

It also allows the integration of computation modules such as Power flows, Optimizers and 

time domain simulation. 

 

Management of the CIM /CGMES format in PowSyBl:  

For the management of CIM / CGMES data in the PowSyBl project we have moved from a 

model-driven approach to a more flexible alternative based on a specific purpose database: 

a triple store engine.  

The previously explored model-driven approach used automated Java code generation 

from UML formal description of CIM through XMI files. The generated classes were not able 

to support non-standard information (extensions for which a formal description may not 

be available), and even small changes in CIM definitions required full model regeneration 

as completely different set of classes under a different namespace, resulting in duplicated 

code and introducing serious maintainability issues. 

Using a native storage of the RDF triples defined in the CIM RDF/XML files offers some 

advantages in this context: all information present in the input files can be preserved 

without additional efforts, as no semantic knowledge is required for keeping non-standard 

data; support for small evolutions of CIM / CGMES can be easily implemented through 

separate sets of SPARQL queries, avoiding code duplication. Separation of statements 

coming from different instance files can be kept using triple store contexts. 

Performance penalty introduced by the use of generic triple stores is compensated using 

in-memory implementations of the data store. 

 
  

https://www.powsybl.org/
http://www.lfenergy.org/
https://www.entsoe.eu/digital/common-information-model/cim-for-grid-models-exchange/
https://www.entsoe.eu/digital/common-information-model/cim-for-grid-models-exchange/
https://cimug.ucaiug.org/Groups/Model%20Exchange/UCTE-format.pdf
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