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ABSTRACT  Management of electrical energy in buildings and environments enables a more efficient 
use of renewable energy sources that are located in its neighbourhood. For this purpose, IT 
infrastructure is required that networks appliances and that controls power consumption. The IT 
infrastructure is expected to be inexpensive, to consume low power, and to provide high security while 
being easy to deploy. Currently, no hardware/software platform fulfils these requirements. In this paper 
we give an overview of technologies and platforms to approach these goals. In particular, we 
summarize outcomes of the SmartCoDe Project.  
 
 
 

INTRODUCTION 
 
In the last 10 years the contribution of renewable energy sources, in particular by wind turbines and 
photovoltaics, to the generation of overall electrical power has substantially grown. The power 
generated by these renewables is fed into the distribution grid and significantly reduces carbon dioxide 
emissions. Unfortunately, the increasing share of electrical power from renewables leads to a number 
problems in the distribution grid.  
 
The first problem is volatility of renewables: The production of electrical energy from wind and sun 
depends on the (local) weather. With changing weather, the production changes. In particular wind 
turbines generate power with 30% full load in appropriate locations, but with high peaks and high 
volatility. This is a problem, because in the power grid without storages, generation and consumption 
of electrical energy must be equal. Traditionally this is achieved by controlling the generation of 
electrical power. In particular, gas and oil power enable a quick reaction on demand.  However, 
balancing this equation by controlling generation becomes more difficult with increasing share of 
volatile renewable energies. A way out is to also control the demand side.  
 
The second problem is limitations of the distribution grid: The existing distribution grid assumes a 
centralized generation in very few power plants from which electrical power is transported to the 
consumers. The advent of renewables requires a fundamentally different distribution grid. Energy 
generation is distributed through the distribution grid, and energy is transported from the 
neighbourhood of consumers via the local distribution grid into the high voltage distribution grid. This 
leads to two issues:  
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