Behavior Based Appliance Modelling

With the shift to renewable, weather-dependent energy resources, we can no longer adjust energy
generation based on demand without losses. We are therefore forced to adjust the electric load
according to generation. This requires the use of all flexibilities in the electric grid. This includes the
shifting of time-shiftable consumers in their execution or the retention of energy via electric storage
systems. Due to the number of electrical consumers within a power grid, autonomous solutions are
necessary for that purpose.

In the CoSES laboratory we have the opportunity to develop and evaluate such autonomous control
solutions. It contains a MicroGrid, consisting of 5 buildings, with the subsystems for heating, cooling,
transportation and electricity [1]. To avoid damaging the equipment in the lab by newly developed
energy management algorithms and to get a faster response on the efficiency of these algorithms, the
buildings of the lab were modeled and validated with the data from the systems in the lab [4].

In the simulations, however, only the heating systems are controllable so far. The electrical
consumption of the buildings, due to the execution of electrical loads by residents, is predefined via
load profiles. The building simulation developed by the Open Modelica based simulation application
“SimulationX” should be extended to include electrical appliances (consumers) that can be influenced
via control algorithms.

Your work:

- Searching for data of electrical appliances in buildings [5]

- Literature review for behavioral modeling methods, e. g. stochastic model based on measured
data [2], [3]

- Modeling of non-shiftable, power-shiftable and time-shiftable appliances in the SimulationX
building models

Requirements:

- Soldi knowledge of building energy modeling using the Modelica modeling language
- Self-motivation
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