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Summary: 

Switching processes are frequently repeated in wind farms which may cause 
destructive over-voltages to the wind turbines components. This problem becomes 
prominent in almost all wind farms. This thesis establishes a transient frequency-
dependent model using DIGSILENT software to simulate switching actions in a real 
wind farm (ZAFRANA wind farm in Egypt). The main purpose of this work is to show 
the effect of the different wind farm topologies on the value of the transient over-
voltage peak. The radial design of ZAFRANA wind farm is firstly simulated under 
different energizing events. The topology is then changed to be a single side ring, 
double sided ring and star topologies. Simulations under the same switching conditions 
are simulated and analyzed in each topology. The over-voltages are measured in each 
case across the wind turbines transformers. The results show that the radial topology 
shows the highest over-voltages among all topologies, transformers in the single sided 
ring and double-sided ring topologies suffer less transient over-voltage compared to 
that in radial and star topologies.  A new switching methodology is suggested in the 
radial topology to maintain the radial design benefits over the over-voltage problem. 
The proposed splitting switching of radial feeder reduces the over-voltage level to a 
value can be mitigated by the existing protective devices. 

 


