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Abstract 
 

uture offshore wind farm projects are expected to tend to become more distant and massive 
farms. Offshore wind farm development compels grid owners to have a better understanding of 
the impact of these units when integrated to the overall system. The French call for tender for 

the construction of 3 GW using offshore wind farms has raised even the need of investigating the 
connection of offshore wind farms with the French electrical grid. It implies also to analyze the 
dynamic impact of offshore wind farm integration. 

Therefore the objectives of this MSc Thesis are to develop an reference offshore wind farm model, to 
characterize the dynamic behavior of this wind farm regarding grid requirements and to characterize 
the impact of offshore wind farms on the electrical network under different stability conditions. 

Before performing behavior simulation, the major hypotheses have been validated through literature 
review of the states of the art. First, various offshore wind farm technologies have been identified, 
which enable to define a reference offshore wind farm. Secondly, offshore grid code requirements  
currently applied in European countries has been thoroughly investigated in order to select the 
constraints under which offshore wind farms should operate. Finally, descriptions of dynamic behavior 
of offshore wind farm with AC and DC transmission systems during fault disturbances has been 
collected in the literature.  

The reference offshore wind farm has been modeled using the EMTP-RV software. It consists, in 
particular, of a model of a full converter permanent magnet synchronous generator with a 33 kV and a 
225 kV AC submarine cables models. For the test, an electrical power system has been modeled by a 
14 bus power system.  

Based on these hypothesis, two test cases have been studied. The first one aims at testing ENTSO-E 
offshore requirements and RTE classical requirements ( + 2 % voltage step, capacity capabilities (UQ 
and PQ diagrams) and fault ride-through capability ) on the reference offshore wind farm. The second 
case study aims at analyzing the impact of this offshore wind farm on the rotor angle stability of the 
test power system. The case study n°1 shows that the reference offshore wind farm with an AC 
transmission system may have capacity capability problems especially in case of absorption of 
reactive power. A voltage dip at the PCC is lessened because of the submarine cable capacity. The 
fault ride-through capability is therefore improved in case of offshore wind farms. The case study n°2 
is based on the simulation of 3 different disturbance cases. In all three cases, the reference offshore 
wind farm stays connected to the power system. Transient instability may occur. The instability has 
been created depending on fault localization. 

Depending on the level of grid code requirements, capacity capability problems may happen in 
offshore wind farm. Therefore French offshore grid code requirements have to be precisely defined on 
one hand and reactive compensation source might be planned on the other hand. The simulation 
shows that the reference offshore wind farms has a good fault ride-through capability. However, it may 
create transient instability. Further studies should be performed including FACTS and PSS devices in 
the test power system. 
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