
Uncertainty modeling with the open source framework urbs

Magdalena Stüber, Leonhard Odersky and Paul Stursberg

Chair of Renewable and Sustainable Energy Systems
Departement of Electrical and Computer Engineering
Technical University of Munich

9 October 2019

M. Stüber | TUM EI ENS | EMP-E | 09/10/2019 1 / 8

https://www.tum.de/
https://www.ei.tum.de/
https://www.ens.ei.tum.de/


Terminology

Data

I Collection
I Preparation
I Assumptions

Model

I Mathematical
representation

I Solution
algorithm

Results

I Validation
I Interpretation

Research
question

Feedback loop
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urbs
Framework

Supply Gas Wind Elec Heat CO2 Demand

CHP

WT

Boiler

Bat Tank
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Stochastic Dual Dynamic Programming
Stochastic optimization

t = 0 t = 1 t = 2

high
mid
low

I Scenario tree
I Computational expensive
I Discretization

SDDP

t = 0 t = 1 t = 2

high

mid

low

I Combine information
I Approximate future costs
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Improved cut
Facet and Pareto-optimal cuts1
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1
René Brandenberg, Paul Stursberg, Cut Selection For Benders Decomposition, July 2019, https://arxiv.org/abs/1906.05583
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Case study
Optimal dispatch for Germany
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Case study
Results
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Summary

I Open-data model

I Open-source framework

I SDDP implementation with improved cuts
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