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Fault Trees (FTs) lack the capability to model complex features of engineering 

systems, e.g., complex maintenance strategies or asset management, that introduce 

dependencies between basic failure events.  

The D2T2 methodology [1] overcomes such limitations through the tailored 

integration of Petri Nets (PNs) and Markov Models (MMs) with the Fault Tree 

framework. Such combination is provided maximizing modelling flexibility, while 

minimizing the size of more sophisticated models, which are restricted to the only 

dependent events [2]. 

Nevertheless, the modelling of dependencies involving entire subsets of 

components, as often encountered in real-world applications, may require the 

construction of large Petri Nets or Markov Models, putting strain on the analysist. 

This research focuses on the generalization of the D2T2 methodology, aiming at 

simplifying the dependency modelling of multiple components. The approach 

consists of the computation of subtrees involved in the dependency and the 

subsequent input of the analysis results into a PN model capturing the dynamic of 

their relationships. This is in turn computed and the results fed back into the FT 

framework, resulting in a nested PN-FT framework. 

The solution proposed is described and demonstrated through its application to a 

simple case study involving a safety critical subsystem. 
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