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The modern society is focussing more and more on reducing CO2 emissions and increasing the use of sustainable energy 
technologies. The official European Union objectives are captured in the "20/20/20 plans". For Denmark, the objectives are to 

reduce greenhouse gas emissions in 2020 by 20% compared to 2005, to expand the use of sustainable resources to produce an amount 
of energy equal to 30% of the total energy consumption, and finally, to reduce the energy consumption by 4% in 2020 compared 
to 2006. In addition, the Danish government targets 10% of the energy consumption in the transport sector, to be produced from 
sustainable technologies. As part of the total objective, the Danish government aims for 50% of the electricity consumption to be 
produced by wind power in 2020. In comparison, in 2014, 39% of the electricity consumption was produced by wind power. In 2012, 
this was 30.1% which indicates that Denmark will reach this goal. In order to realise these objectives, the capacity of wind and solar 
power should be increased and more people should have Electric Vehicles (EVs), along with installing Heat Pumps (HPs) instead 
of the normal district heating. Penetration of renewable generation is already high in the distribution grids and more units are 
expected to be installed. Thus, new challenges for daily operation of distribution grids will arise. This paper deals with operational 
challenges related to this high penetration of renewable generation and smart grid devices into distribution grids. Field measurements 
showing reverse power flow and voltage rise due to renewable generation are shown. Voltage unbalances in low voltage grids due to 
asymmetrical loading as well as other power quality challenges will be shown. Mitigation techniques and possible control methods 
are investigated and assessed through benchmark studies.
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