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Model characterization – PyPSA-Eur energy system

• Mapping of PyPSA-Eur structure
–Carriers

–Technologies and components

–Types of parameters by component

• Graphical representation:

–PyPSA-Symbols-drawio :
repository with drawio symbols for PyPSA objects
https://github.com/SPSUnipi/PyPSA-symbols-drawio

–PyPSA-Eur-drawio:
repository with drawio graph for PyPSA-Eur
https://github.com/SPSUnipi/PyPSA-Eur-drawio



Model characterization – Mathematical representation

PyPSA SMS++



PyPSA – SMS++ interface

The goal Possible strategies

1. Notebook implementation
https://github.com/SPSUnipi/SMSpp_PyPSA

2. No auxiliary packages
https://github.com/SPSUnipi/SMSpp_builder

3. Auxiliary repositories

– Python input/output for SMS++
https://github.com/SPSUnipi/SMSpy

– (optionally) transformation PyPSA – SMS++ 
https://github.com/SPSUnipi/PyPSA_SMS_interface
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SMSpp_builder: compile and test SMS++ PyPSA interface

• Goal:
Test compilation and execution of PyPSA - SMS++

• Automation:
–Github Action

–Snakemake (except installation and compilation)

• Tested configurations (dispatch analysis)
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Install dependencies
and compile SMS++



SMSpp_builder: compile and test SMS++ PyPSA interface

CI is successful SMS++ results match PyPSA
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Ongoing priorities

Energy system representation

• Finalize PyPSA and SMS++ description

• Define mapping of mathematical representations

• Define key priorities and requirements for RESILIENT

• Implement in SMS++ the key missing options

Interface

• Integrate Transformers

• Support capacity expansion problems

• Define software architecture of interface

–Notebook implementation (discarded)

–No auxiliary packages (not recommended)

–Auxiliary packages
• comprehensive PyPSA-SMS++ conversion package

• Python SMS++ input/output package

• PyPSA-SMS++ conversion repository or PyPSA integration

• Support more parameters and functionalities
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SMS++ developments

Activities done
• Enhanced installation file by a single bash file:

– INSTALL.sh in Mac/Ubuntu
https://gitlab.com/smspp/smspp-project/-/blob/develop/INSTALL.sh 

– INSTALL.ps1 for windows
https://gitlab.com/smspp/smspp-project/-/blob/develop/INSTALL.ps1 

• Development of [MultiStage]ScenarioGenerator

• Initial development of TwoStageStochasticBlock

• Handling of quadratic constraints in MILPSolver

• Integration of AC load flow
https://gitlab.com/smspp/ucblock/-/blob/develop/src/ACNetworkBlock.cpp 

• Bug fixing

• Preliminary investigation of Multi-Energy design

Planned activities
• Define / implement OptimalTransportBlock and

:OptimalTransportSolver [scenario reduction, Q3 2025]

• Finalise development of TwoStageStochasticBlock
[goal functional draft by Q1-Q2 2025]

• Improve data output [to support interface]

• Multi-energy design [After M18]

• Improve BundleSolver [decomposition]

• Develop PrimalProximalSolver [integer decomposition]

• Bug fixing:
– InvestmentBlock solver for investment analyses
– Hydro issue with storing capabilities

• Feature inclusions to adapt to RESILIENT needs
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