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IV. Simulation Results 

A. Saturation of synchronous machines. Synchronous machines are 
modelled without saturation. We have introduced saturation in all 
machines and it was modelled as quadratic function of the total 
flux magnitude.   

B. Variation of governor droop. All synchronous machines are 
equipped with governor type TGOV1 and have similar parameters. 
Droop parameter on machines in France was increased 40% the 
original value.   

C. Deactivation of PSS. All synchronous generators are fitted with 
automatic voltage regulators AVR-SEX and with power system 
stabilizers PSS2A. To examine their impact, all PSS in Switzerland 
were switched off.  

D. Variation of AVR proportional gains. To investigate the response 
of the system to variation on the AVRs proportional gains, the 
value of the gains on all AVRs in Switzerland were increased 4 
times the original value. 

E. Variation of inertia. To examine how the inertia can affect the 
behaviour of the system, the corresponding parameter on all the 
synchronous machines in Germany was increased 33%. 

F. Variation of loads. Variations regarding voltage dependency and 
frequency dependency of the loads has been tested using static 
load models. 

Assessment of parameter variations are based on a perturbation in the 
form of a three phase short circuit on the HV-side of the transformer 
associated to a synchronous machine in Switzerland. The fault and the 
associated synchronous machine were disconnected after 100 ms.  
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Further reading:  F.R. Segundo et. al, Evaluation of the ENTSO-E Initial Dynamic Model of Continental Europe Subject to Parameter Variations, IEEE ISGT, USA, April 2017  


