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4. Functional Resonance Analysis (Accident) Method
> Stochastic Resonance
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7. Probabilistic Risk Assessment/ Human Reliability
Assessment

8 Semi-structured

°_ Outside operator

10 Boardman

! Head operator

12_Shift control
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1 Common Performance Conditions (CPCs)
2%, Timeliness

21 Adequacy

22 Human-machine interaction
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‘ Abstract

Proactive risk assessment to identify emergent risks using functional
resonance analysis method (fram): a case study in an oil process unit

G.A. Shirali', V. Ebrahipour?, L. Mohammd Salahi’
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Abstract

Background and aims: Today, it was revealed that Socio-technical systems did not have a
bimodal nature and interactions in these systems are complex and non-linear. Consequently,
since risks can be emerged as non-linear combinations of performance variability, so
traditional methods of risk assessment are not able to capture these combinations. The
present paper is aimed at identifying the emergent risks by means of the Functional
Resonance Analysis Method in a process unit of an oil refinery.

Methods: To identify the emergent risks in the functions, first the essential system functions
including twenty five functions of human and four functions of organization were identified
in an oil process unit. Then, potential variability (emergent risks) was characterized among
the mentioned functions using a technical checklist. After then, resonance phenomenon was
evaluated among the functions with regard to possible dependencies/couplings among
functions and their effect on each other. Finally, mechanisms and barriers such as physical,
symbolic, functional, etc., which were utilized to damp the variability, were identified.
Results: The results showed that the possibility of the high variability in fourteen human
functions is likely, but the analysis of different scenarios revealed that five human functions
contain the emergent risks, and should be controlled. These risks go beyond component
failures and malfunctions.

Conclusion: with regard to the results of this research and the conducted researches in the
world, this model is so applicable to understand dynamics and nonlinearity of functional
resonance in socio-technical systems in order to avoid accidents.

Keywords: Risk assessment, emergent risk, FRAM, variability.
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