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Abstract: 
Renewable Energy Sources (RES) connected to the power grid have now reached significant 
penetration levels and can affect the power quality and the grid stability of the power system. 
Therefore, there is a need to advance the controllers for the Grid Side power electronic 
Converter (GSC) of RES to meet the modern grid codes. According to these regulations, 
RESs need to enable a high quality current injection under normal and harmonic distorted 
grid voltage. Moreover, a RES controller must be equipped with Fault Ride Through (FRT) 
capability to enhance the power system stability by participating in the voltage and frequency 
support of the power system under grid faults. An advance RES can only be developed by 
advancing the synchronization method, which is the most crucial unit of the GSC controller. 
Several new synchronization methods are proposed within this presentation, which can 
achieve faster dynamic response under low-voltage grid faults and accurate response under 
harmonic distorted voltage and unbalanced conditions. The dynamic response of the 
synchronization is a critical aspect regarding the FRT operation of RES and the robustness 
against harmonics is beneficially affecting the power quality of the RES and consequently of 
the entire power system.  
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