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Motivation
Challenges in the energy transition
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Challenges in the energy transition
Renewable energy sources
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Storages

Motivation
Challenges in the energy transition
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Research Questions
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Research Questions
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The energy system model REMod

Modeling approach and scope

Geographical scope
= Germany as one node

Conversion and consumption sectors

= Inclusion of all consumption sectors

= Multiple technologies are optimized separately
= Detailed integration of sector coupling effects

Optimization
= Minimization of transformation costs

= Non-linear ,Black box” optimization of transformation path on yearly

basis

Simulation
= Simulation of operation on hourly basis
= Including historic timeseries (demand, weather) of five years
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The energy system model REMod

Simulation and Optimization

Energy Model REMod
= Simulation of Operation

_> —
= Total system costs (CAPEX + OPEX + penalty terms)
calculated
Transformation System costs
path given returned
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Simulation
Based on a merit order

Operational sequence
Similar to merit order
Minimises costs and emissions, maximises efficiency

- Not optimized, but fixed during optimization!
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Residual load
Difference between inflexible demand and supply

200

Times of electricity surplus increase

1501

- Surplus dominates in 2045
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Flexibility provision
In times of excess electricity
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Flexibility provision
In times of electricity shortage

Storages in summer 2

Flexible power plants & imports in winter
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inflexible

flexible

Hourly profiles of selected inflexible and flexible system
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Hourly Correlation - 2045
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Drivers: flexible supply
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Drivers: flexible demand
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Conclusion
Flexibilities in a sector coupled, net-zero energy system

Interaction between different flexibility options

Electrolyzers central for flexibility and sector coupling

Different options for different use-cases
Short-term / summer: storages, smart heating
Long-term / winter: Power-to-X, back-up turbines
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