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Abstract 
 
The increasing penetration of non-synchronous renewable energy sources         
(NS-RES) alters the dynamic characteristic and, consequently, the frequency 
behaviour of the system. To accurately identify these changing trends and 
address them in a systemic way, it is crucial to assess a large number of scenarios. 
Given this, Dr Shabir presents a frequency stability assessment framework based 
on a time-series approach that facilitates the analysis of a large number of future 
power system scenarios.  
 

Second, the application of the framework to assess the frequency stability of the 
Australian future power system by considering a large number of future scenarios 
and the sensitivity of different parameters will be presented. This leads to 
identifying a maximum non-synchronous instantaneous penetration range from 
the frequency stability point of view for the Australian system.  
 

Third, to reduce the detrimental impacts of high NS-RES penetration on system 
frequency stability, a dynamic inertia constraint is derived and incorporated into 
the market dispatch model. The performance and frequency stability of the 
system with such a constraint is assessed. Then, the contribution of synchronous 
condensers, synthetic inertia of wind farms and a governor-like response from 
de-loaded wind farms on system frequency stability is assessed and quantified.  
 

Finally, a wind farm coordinated operation strategy is proposed, and the 
contribution of wind farms to frequency control is quantified. 
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