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PROBABILISTIC RISK ANALYSIS OF PROCESS PLANTS UNDER SEISMIC
LOADING BASED ON MONTE CARLO SIMULATIONS

Alessandri S, Caputo A.C,, Corritore D', Giannini R?, Paolacci B, Phan H.N

! Department of Engineering, Roma Tre University
Via Vito \olterra 62, 00146 Rome, Italy
2 Department of Architecture, Roma Tre University
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ABSTRACT: The vulnerability of process plants to naturatdrds has been demonstrated in the
last decades by a number of catastrophic event®riunately, despite the continuous evolution
of the knowledge on this matter, there is a lacwidlely accepted and standardized procedures to
perform a risk assessment of process plants sedje¢otNa-Tech hazards. In this paper, a new
tool for the probabilistic seismic risk assessmanprocess plants is thus proposed, based on
Monte Carlo simulations. Starting from the seistmazard curve of the site in which the plant is
placed, a multi-level approach is proposed. In #gproach, the first level is represented by the
components seismically damaged, whereas the fallpwevels are treated through a classical
consequence analysis, including propagation of iptelsimultaneous and interacting chains of
accidents. This latter is applied through the dedin, for all relevant equipment, of proper
correspondences between structural damage (iragkastates) and loss of containment events.
The procedure has been implemented in the softWBRIAMUS” (Probabilistic RlIsk
Assessment wittMonte Carlo simulations of Process Plattsder Seismic Loading). By
automatically generating samples of damage propagahains, the risk of the plant can be
easily quantified in terms of economic losses, enoniosses, damage propagations or final
damage scenarios. The application to a petrochépleat shows the potentiality of the method

and envisages possible further evolutions.
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