
Author’s Accepted Manuscript

Development of a risk analysis model to evaluate
human error in industrial plants and in critical
infrastructures

Antonella Petrillo, Domenico Falcone, Fabio De
Felice, Federico De Zomparelli

PII: S2212-4209(17)30018-3
DOI: http://dx.doi.org/10.1016/j.ijdrr.2017.03.012
Reference: IJDRR529

To appear in: International Journal of Disaster Risk Reduction

Cite this article as: Antonella Petrillo, Domenico Falcone, Fabio De Felice and
Federico De Zomparelli, Development of a risk analysis model to evaluate
human error in industrial plants and in critical infrastructures, International
Journal of Disaster Risk Reduction, http://dx.doi.org/10.1016/j.ijdrr.2017.03.012

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/ijdr

http://www.elsevier.com/locate/ijdr
http://dx.doi.org/10.1016/j.ijdrr.2017.03.012
http://dx.doi.org/10.1016/j.ijdrr.2017.03.012


Development of a risk analysis model to evaluate human error in industrial 

plants and in critical infrastructures 

 

Antonella Petrillo
a*

, Domenico Falcone
b
, Fabio De Felice

b
, Federico De Zomparelli

b
 

a
University of Napoli “Parthenope”, Centro Direzionale, Isola C4, 80143 Napoli (NA), Italy 

 
b
University of Cassino and Southern Lazio, Via G. Di Biasio 43, 03043 Cassino (FR), Italy 

 

antonella.petrillo@uniparthenope.it 

falcone@unicas.it  

defelice@unicas.it   

f.zomparelli@unicas.it   

 
*
Corresponding author. Antonella Petrillo, University of Napoli “Parthenope”, Centro 

Direzionale, Isola C4, 80143 Napoli (NA), Italy. Phone 00 39 081 5476747 

 

Abstract 

The complexity of production systems negatively affects operator’s ability to make decisions during 

emergency conditions. The aim of the present research is to propose a hybrid model for human error 

probability analysis, called Emergency Human Error Analysis (EHEA), which considers all 

contingency factors that influence decisions and actions of the operator. The model aims to evaluate 

the human error probability in emergency conditions in industrial plants and critical infrastructures. 

The proposed model is based on SHERPA model (simulator for human error probability analysis) 

and on the performance shaping factors relationship, which represents the environmental system. 

This model can be used in preventive phase to analyze the possible accident scenarios. A real case 

study concerning the emergency conditions in a petrochemical plant is analyzed. 
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APJ, Absolute Probability Judgment; ATHEANA, A Technique for Human Event Analysis; 
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Method; SPAR-H, Standardized Plant Analysis Risk – Human reliability analysis; TESEO, The 

empirical technique to estimate operator’s error; THERP, Technique for Human Error Rate 
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