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Energy Lab 2.0 @ KIT 
Questions scientifiques

Comment pouvons-nous coupler différentes technologies de stockage avec la 
production d'électricité et les consommateurs d'énergie respectifs ?

Quelles structures du réseau électrique sont optimales pour un scénario avec une 
part importante de production décentralisée d'énergie renouvelable ?

Comment favoriser la flexibilité du secteur de l'électricité dans ce scénario par rapport 
aux flexumeurs, aux transporteurs d'énergie chimique et à l'e-mobilité ?



Energy Lab 2.0 @ KIT 
What is it?

Total investment: 29 mio €    (BMBF 20.5 mio € / MWK 3.0 mio € / BMWi 2.5 mio €, KIT 3.0 mio €)

Large-scale research infrastructure for investigation of future energy 
systems based on renewable energy

Develop technological solutions for the overall energy
system in 2050 in order to successfully integrate the
renewable energies into the power grid, especially by
conducting technology-oriented research on a
demonstrator scale (PtG, PtL, PtH) and complementing it
with comprehensive energy systems analysis.

Mission



Energy Lab 2.0 @ KIT 
Components in interaction

Smart Energy System Simulation and Control Center 
(SEnSSiCC)

- Control, Monitoring & Visualization Center 
- Smart Energy System Control Lab
- Energy Grids Simulation and Analysis Lab
- Power Hardware in the Loop Lab
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Source: EL2.0/PPQ-KIT
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Energy Lab 2.0 @ KIT 
Smart Energy System Simulation and Control Center (SEnSSiCC)

Power Hardware 
in the Loop Lab

Smart Energy System
Control Lab

Control, Monitoring &
Visualization Center

Energy Grids Simulation 
and Analysis Lab

Source: Pics courtesy of KIT and Behnisch Architects Source: EL2.0/PPQ-KIT

Living Labs



Energy Lab 2.0 @ KIT 
Smart Energy System Control Lab (SESCL) – Institute for Automation and Applied Informatics (IAI)

Power Hardware 
in the Loop Lab

Smart Energy System
Control Lab

Control, Monitoring &
Visualization Center

Energy Grids Simulation 
and Analysis Lab

Living Labs

 Research topics: research platform for smaller experiments, also on the edge of or even beyond stability of the 
energy systems (generators, consumers, converters, storage technologies, transformers, ...)

 Research questions: autarchy of microgrids, influence of electromobility on distribution networks, 
optimal electricity affine heat supply in neighborhoods, real-time simulation of microgrids, …

Source: EL2.0/IAI-KIT



Energy Lab 2.0 @ KIT 
Living Labs – Institute for Automation and Applied Informatics (IAI)

 Research topics: sector coupling, smart home applications, 
realistic prosumer behavior in smart grid scenarios

 Networks: neighborhood system, SESCL

 Hard Benefits: generous sensor equipment, flexible energy 
topology of the neighborhood network (electric and hydronic)

 Soft Benefits: immediate and subjective immersion in newly 
developed smart home applications
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Energy Lab 2.0 @ KIT 
Control, Monitoring & Visualization Center (CMVC) – Institute for Automation and Applied Informatics (IAI)

 Research topics: new concepts and software for control centers for the use in smart grids; monitoring and 
control of energy networks

 Methods: energy management, optimisation, data analysis, forecasting

Source: EL2.0/IAI/KIT
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Energy Lab 2.0 @ KIT 
Power Hardware in the Loop Lab (PHIL) – Institute for Technical Physics (ITEP)

 Operation and testing of real 
hardware in a simulated (network) 
environment

 Retroactive effect of real hardware 
on a simulated (network) 
environment
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Energy Lab 2.0 @ KIT 
Energy Grids Simulation and Analysis Lab (EGSAL) – Institute for Automation and Applied Informatics (IAI)

 Research topics: modelling, simulation, monitoring and analysis of 
electricity networks

 Networks: micro grids (island networks, industrial networks) and macro 
grids (city wide networks, regional and european wide networks)

 Methods: (optimal) power flow, dynamic simulation of transients, …

Source: EL2.0/IAI/KIT – Dr. Kühnapfel

Magenta: HVDC
Rot: 380kV
Grün: 220kV
Blau: 110kV
Hellgelb: 110kV / 

16,7HzSource: EL2.0/IAI/KIT – Dr. Kühnapfel
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