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Life cycle assessmentEnergy systems optimization

Å Flexible objective function

Å Multi-sector energy demands

Å Investment & operation

Holistic assessment of 

environmental impacts

USE 

Phase

Reinert et al. SecMOD: A modular framework combining multi-sector system optimization and life cycle assessment. (in preparation)

An open-source framework for optimization & life cycle assessment 
of sector-coupled energy systems
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Industrial sites International Energy SystemsNational Energy Systems

optimal production routes 

in steel plants1

optimal transition pathways & LCA

of national energy systems2

transition of the European 

electricity system3

1 Reinert et al. Ein Open-Source Software-Framework zur Entwicklung emissionsarmer industrieller Energiesystem. December 9, 2020. 

https://www.in4climate.nrw/fileadmin/Veranstaltungen/2020/20201204_Statuskonferenz/Pr%C3%A4sentationen_Session_2/04122020-statuskonferenz-reinert.pdf

2 Baumgärtner et al. Life-Cycle Assessment of Sector-Coupled National Energy Systems: Environmental Impacts of Electricity, Heat, and Transportation in Germany Till 2050. Frontiers in Energy Research 2021;9.

Reinert et al. Environmental impacts of the future German energy system from integrated energy systems optimization and dynamic life cycle assessment. In Computers & Chemical Engineering 2021;153:107406. 

3 In preparation.

Model examples
Framework with flexible resolution

https://www.in4climate.nrw/fileadmin/Veranstaltungen/2020/20201204_Statuskonferenz/Pr%C3%A4sentationen_Session_2/04122020-statuskonferenz-reinert.pdf


2050

USE
Phase

minimize total annualized costs

reduce operational GHG emissions to zero by 2050
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Case study: 
Transition of the Swiss energy system to net-zero emissions

?


