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Exploring inherent process safety indicators and aproaches for
their estimation: a systematic review

Abstract

The index-based approach is one of the most popudgs to measure the inherent
safety degree of a chemical route or process duhiagearly design stages. One of
the main shortcomings of current indices is thatéoh set of aspects which are
considered and are influencing inherent safetwdadition, the minimal knowledge
of process designers regarding inherent safetyrtiazan exacerbate this problem.
In this study, we identify the inherent safety wators (within the period 1990-
2017) used to measure the inherent safety degre® focess, and describe
existing approaches to estimate these indicatasioBraphic sites, including the
Web of Science, ScienceDirect, Springer, ACS palibis and Online Library,
were searched based on various search strategigstalAof 62 resources were
selected, and 35 indicators were found that weassdied into six categories: (i)
the 'chemical and physical properties of a chensaaistance (11 indicators); (ii)
the 'process conditions' (5 indicators); (ii) tequipment' (5 indicators); (iv) the
'reaction/decomposition properties' (3 indicato¢g);the 'activities and operations
characteristics' (4 indicators); and (vi) the '@angences' (7 indicators). We also
found six estimation approaches, including the tindarating, an advanced
mathematical approach (statistical, numerical dpgtsee and fuzziness), the risk-
based, graphical, equational (or formula) basedagmh and the hybrid approach.
This study can provide a quick guide for non-exgered researchers being
enthusiast to work on inherent safety measurememsing an index-based

approach.
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