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THE HUMAN FACTOR IN SYSTEM SAFETY

RISK AND HUMAN RELIABILITY–
treating the human factor
in probabilistic safety analysis
Human performance is essential to the safe and reliable operation of complex systems. The assessment of system safety must address the human element, considering how it may contribute
to safety as well as risk. The expertise of the Risk and Human Reliability Group is centered on
the methods for doing so, referred to as Human Reliability Analysis (HRA), and more generally
on Probabilistic Safety Assessment (PSA). The overall aim of our work is increased system
safety in nuclear power plants, by performing safety assessments and through the development
of analysis methods. The assessment of safety for facilities outside the nuclear domain, requiring
novel uses of PSA methods, is a natural extension of this activity.
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In dynamic, simulation-based safety assessment, the Dynamic Event Tree scheduler coordinates the interactions of the
models.
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Probabilistic Safety Assessment for
PSI’s Proton Therapy Facilities
The application of PSA to PSI’s Proton Therapy
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dant and diverse electronic and software systems.

Starting with a schematic of the safety logic (a), an event
sequence diagram (b) shows the scenarios resulting from the
failure of required functions. Next, an event tree (c) is based
to represent the accident scenarios. Subsequently, fault trees
are used to analyze the potential contributions to the failure
of a function.
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Joint Projects and Partners

Much of this research is supported by the regu-

International HRA Empirical Study – OECD Hal-

latory research program of the Swiss Federal

den Reactor Project

Nuclear Inspectorate (HSK). In addition, the

An international evaluation of HRA methods

group provides HRA-related technical support
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Empirical study partners – US NRC, EPRI, EDF,

and provides recommendations on human per-

IRSN, KAERI, VTT, and others.

formance and HRA-related issues.
Work for other organizations has included peer

Human Reliability Analysis Data Collection and

review of HRA research and applications of PSA

Exchange – Nuclear Energy Agency (NEA) Com-

to experimental facilities.

mittee on the Safety of Nuclear Installations,
Working Group on Risk Assessment (CSNI
WGRisk)
An initiative to develop and exchange human
performance and reliability data based on simulator studies.
ADS Dynamic Event Tree software tool – University of Maryland, College Park
The Accident Dynamic Simulator (ADS) is a software for safety analysis based on dynamic event
tree simulation.
Computational Intelligence for HRA and Risk
Assessment – Polytechnic of Milan (Polimi)
Applications of fuzzy logic and Bayesian Belief
Nets to analyze dynamic event tree scenarios
and to support expert judgment.
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