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MSc thesis proposal (in collaborazione con ENI)
· Title of the research
Development of a novel methodological framework for risk assessment in Oil & Gas industry
· Objectives of the research
The purpose of the research is to develop a novel methodological framework for risk assessment in Oil&Gas (O&G) industry. The development builds on the available BAseline Risk Assessment Tool (BART) methodology.
The research work here proposed is aimed at evolving BART into a novel methodological framework (BART 2.0) relying on the most advanced techniques capable of exploiting all Knowledge, Information and Data (KID, E. Zio, Some challenges and opportunities in reliability engineering, IEEE Trans. On Reliability, 2016; E. Zio, The Future of Risk Assessment, Reliability Engineering and System Safety 177 (2018) 176–190) on the equipment state. its degradation and failure processes.

In particular, the candidate will have to develop a rigorous method for the modeling of the human operators contribution to the protection effectiveness of barriers against the risk from accidental scenarios. A Human Reliability Assessment (HRA) method will have to be developed for integrating simulator data, causal models, and cognitive science, available documentation, interviews with personnel, surveys to quantify with a data-informed and scientifically based model the contribution of human operators to the risk in the Oil&Gas Industry..
The project activities will be performed in tight collaboration by LASAR and ENI, through continuous correspondence and visit exchanges.

For further information, please contact
Prof. Francesco Di Maio, francesco.dimaio@polimi.it, 022399 6372

Prof. Enrico Zio, enrico.zio@polimi.it , 02 2399 6340
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ARTICLE INFO ABSTRACT

Keywords: Over the past 10 years, there have been significant international efforts to modernize Human Reliability Analysis 2
Bayesian networks (HRA), with most efforts focused on one of two directions: developing new sources of HRA data from control 3 The- project- activities- will- be- performed: in- tight- collaboration- by- LASAR- and- ENL- through-
Human reliabilty analysis room simulators, and developing new HRA methods based in cognitive science. However, these efforts have h : ?
Macro cognitive function proceeded largely independently, and there has been little research into how to leverage these scientific ad- - continuous correspondence-and visit-exchanges.y
;‘:";"’N“:‘“ datin vances in data together with the scientific advances in modeling and methods. This is a significant gap for HRA, q
v pdating and motivates a need for methodologies to unify the efforts of the modeling and data collection communities. In 2 q

this paper we define a comprehensive hybrid algorithm for using causal models and multiple types of HRA data
to provide a rigorous quantitative basis for cognitively based Human Reliability Analysis (HRA) methods such as
PHOENIX and IDHEAS. The algorithm uses causal models built from and parameterized by a combination of data
from cognitive literature, systems engineering, existing HRA methods, simulator data, and expert elicitation. The
‘main elements of the hybrid algorithm include a comprehensive set of causal factors, human-machine team tasks
and events, Bayesian Network causal models, and Bayesian parameter updating methods. The algorithm en-
hances both the qualitative and the quantitative basis of HRA, adding significant scientific depth and technical
traceability to the highly complicated problem of modeling human-machine team failures in complex en-
gineering systems.
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