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M o t i v a t i o n
The ongoing transformation of the energy system towards decarbonization and decentralization presents 
significant challenges for electricity distribution networks. In Austria, the increasing integration of renewable 
energy sources, particularly photovoltaic systems and wind power have led to rising volatility and bidirectional 
power flows in distribution grids. These developments demand innovative strategies to ensure system stability, 
economic efficiency, and reliable operation without excessive grid reinforcement. One promising approach to 
addressing these challenges is demand-side management (DSM). By actively managing and shifting electricity 
consumption in response to grid conditions or price signals, DSM can help balance local supply and demand, 
alleviate network congestion, and enhance the utilization of renewable generation.
The goal of this thesis is therefore to analyze and formulate the DSM potential in Austrian distribution 
networks.
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TA S K S  &  M E T H O D O L O G Y

 Literature research on the possible impact of DSM

 Literature research on existing methods/models

 Mathematical formulation of  DSM

 Implementing to the existing LEGO-Pyomo Model

 Optimization of the simulation model

 Analysis of the results

 Presentation of the results

R E S E A R C H  Q U E S T I O N S

 How much demand-side management potential can 
network participants provide to the DSO?

 To what extent can the inclusion of private 
households positively influence grid operation?

 Which formulations for modeling demand-side 
management in power systems are available, and 
which is best suited for implementation in a mixed-
integer linear programming (MILP) framework?
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