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The society in many countries faces big challenges in distributing electrical energy as renewable 
energy sources begin to undertake traditional energy production and energy consumption only will 
rise in the future. It has been commonly accepted that smart grid will lay the foundation for such a 
solution. The challenges are extensive since it requires a revolution in the electrical domain as well as 
in the customer domain. There are two primary goals: The first one is to minimize the overall energy 
usage by measuring and visualizing the energy consumption so the consumer can react if 
unnecessary consumption is been used, either manually or having a intelligent system that reacts on 
behalf of the consumer. Secondly, shift energy consumption to hours where energy production is 
cheap. This could be at hours where the renewable energy sources generate the majority of the 
energy. It demands for intelligent services that are able to distribute real-time electricity prices and 
demand-side devices which are able to react upon. 

My research concerns the system design and communication aspects of an intelligent home 
automation for the future smart grid services. Specifically, it will focus on interoperability within the 
demand-side network infrastructure and address the problem of an optimal distribution of 
intelligence. This includes an investigation of energy efficient approaches for collecting data with an 
Home Area Network (HAN) and exploit measurement data to find patterns that can advance 
forecasts which ultimately can assist other methods in solving the above-mentioned goals.  

Currently, the research has explored state-of-the-art system architectures and investigated recent, 
but recognized, international standards (e.g. SEP 2.0) that treats the communication and interface 
aspects within the HAN. I am designing lightweight IPv6-based protocols using RESTful interfaces and 
exploring various ways to store and forward data without violating privacy and security concerns. 

 

 


