Resilient Reachability Graph Approach to Estimating
the System Availability of Automated Manufacturing System
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Resilient reachability graph is proposed for
estimating the system availability of Automated
Manufacturing System (AMS). Generally the
operations of an AMS in a specified short time
interval can be modeled using a specific Eulerian
marked graph or a corresponding live reachability
graph. Considering the emergence of manufacturing
failures, a fault state is added to form a locked

reachability graph for estimating the uptime in AMS

using Markov process formulas. If the fault is
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repairable, an extra arc is added to form a more
complex resilient reachability graph. Since both the
uptime and the downtime can be computed from the
resilient reachability graph, the system availability
of AMS is consequently estimated. Besides the
operations of the AMS in a long time interval can be
modeled using a token-conserved Petri net
consisting of various Eulerian marked graphs.
Naturally there exists a similar process to derive live,
locked, and resilient reachability graphs for the
token-conserved Petri net. The same Markov process

formulas are applied to estimating the system

availability of AMS in a long time interval.
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