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Content 
This work will exemplarily show the potential value of strategic MDP control in the field of industrial 
control. The application controls the overall production of thermo dynamical energy (combustion) and its 
splitting into the electricity grid (turbine) and the district heating (heat exchanger). The optimal economical 
strategy depends on production capacity, the market price and demand, and is not necessarily congruent 
to the optimal physical utilization. 

The economical control policy is automatically deduced from an existing plant simulator (in SIMLINK). 
MDP online learning enables adapting the control strategy to the market price and demand. Comparing 
different learning strategies for changing market situations will result in a optimal learner parameterization 
for the given use-case “incineration plant production planning”.  
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Work packages 
•  Model reasonable financial reward and integrate EEX market data into Simulation 

•  Learn a MDP policy from the reward model and the existing system dynamics of the power plant 

•  Apply a MDP planner to the plant model in Simulink and visualize reward over time 

•  Compare the control strategy for different learning parameters 

•  Document and present results 
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Introduction 
The ICVR works in the field of assistance systems, helping the user to make 
decisions based on simulation and predictive control. As part of the KTI project 
“WtE – Commercial Optimizer” we develop a controller that suggests operating 
instructions to the energy plant manager. The automatically generated non 
myopic strategy is calculated using predictive control on the dynamic model of the plant and the energy 
markets. This enables to optimally map the production potential of the plant onto the market needs. 
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Abstract 
This semester thesis investigates the application of a MDP controller in the 
field of incineration energy production plants. To automatically control a plant 
by a Markov Decision Process (MDP) a control strategy is learned from 
simulation. Learning strategies are compared by showing the accumulated 
reward of applying the resulting policies onto a plant simulation. 

Requirements 

We are looking for students, who would like to work at industrial driven projects in small research teams. 
Skills in systems engineering, modeling (Simulink) and programming (Matlab) are mandatory. But most 
important is the will to break into the given problem, develop solutions, and solve problems pro actively. 
Fulfilling the common academic processing is mandatory. You will document and present your results to 
the institutes’ members in a 20 minutes mid-term and final session. 
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