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Background Microgrids can be de�ned as active distribution networks that interconnect loads
and distributed energy resources, and can operate in an autonomous controlled and coordinated
way in either grid-connected or islanded modes. The planning problem for the size and location
of distributed energy resources such as photovoltaics, wind turbines, micro-turbines, batteries
etc. have to face high-level uncertainties, which have a great in�uence on the planning models
and solving algorithms. Robust optimization is a technique to �nd the best solution from all
feasible solutions without knowing the accurate values of variables. In this way, the technique
tries to control the worst possible case in the risky zone, where the uncertainty parameter µt is
optimally found between the upper and lower limits (µmin

t and µmax
t ) of the uncertainty. The

limits are the only available information about the uncertainty parameters.

Example of multi-scenario based approaches with Davies Boulding index [1]

The purpose of this master project/bachelor thesis is to crack and implement the robust
optimization technique proposed in [1] and adapt the technique to known methodologies for the
planning of microgrids. The master project is proposed as a pre-work for a master thesis with
the used of the previously achieved knowledge and results. The products can be written down in
English or German languages and the models should be developed in Matlab.

Tasks

• Study and crack the models and methodology in [1]

• Implement the robust optimization technique proposed in [1] for modelling uncertainties
in the planning of microgrids.
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