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EUROPEAN SEVESO DIRECTIVE
• Major accident hazard establishments manage

hazardous substances above certain quantities

• Safety Management System
Near miss management:

“Loss of containment of hazardous substances or 
of energy without consequences” - “precursors”
Registration and analysis: strongly recommended (soft 

low)
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• Inspections of Competent Authorities
Systematic approach through Guide Lines (checklist)
Oriented to criticalities of «barriers» (prevention, 
protection)
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NEAR MISSES RECORD

In Italy, collection of near
miss reports since 2008. 

Sistematically since 2016.

It has been prepared by the establishment operator according to a form;

provided by the operator to the Seveso inspector;

collected by the INAIL Seveso Laboratory

about 1000 
records

in each campaign!
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NEAR MISSES: PROJECTS FOR EXTRACTING KNWOLEDGE

FEDERCHIMICA 
(ISPESL) INAIL

eMARS – Major Accident
Report System by 
European Commission

44 near miss reports!
(861 major accidents)

The French ARIA database 
catalogues incidents or 
accidents that were, or 
could have been, 
deleterious to human 
health, public safety or the 
environment.

BARPI
Ministry of Environment / General 
Directorate for Risk Prevention
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NEAR MISSES: HOW TO EXTRACT KNOWLEDGE?
Use of different search engines

Free text search

Metadata search

Get the words not
the context

NM doc

Get the document if
put the attributes

EsOpe
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NEAR MISSES: HOW TO EXTRACT KNOWLEDGE?
Use of different search engines

Semantic search

NM 
doc

Get the concepts if
semantic structure

is correct

AI techniques can 
help to extract

knowledge?

IBM - OmniFind
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OBJECTIVE: TO SHARE THE KNOWLEDGE

ORGANIZING

Operator

Inspector

Inspection

RECORDING

COLLECTING

ANALYSIS

Inspectors

Advanced search
engine (semantic, ML)

PROCESSING

EsOpe

Omnifind

AI techniques can 
help to extract

knowledge?

YES!
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Natural Language Processing NLP

The text, once is machine readable, is processed in a pipeline of different steps for 
analyzing and extracting information

Lexical Analysis

Syntactic Analysis

Semantic Analysis

Data Analysis

RB

Part of speech
identification; 
language, paragraph, 
sentences, words, 
nouns, verbs

Concepts identification through
entities and relations model

Rule-based techniques

Linguistic rules

Machine Learning Technique

Training through sets of 
examples (entity-relation), 
applying statistical alghortims
(Bayesian)

ML

A priori
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Watson Knowledge Studio – workflow

E-R model 
definition

Get a set of 
documents

Annotation-
based training

Performances 
evaluation

New annotation
training

Modify the 
model

Publish the 
model

Data Analysis

Lexical Analysis

Syntactic Analysis

Semantic Analysis

ML
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WATSON KNOWLEDGE STUDIO

causa_riguarda_attr causa_riguarda_attr

ev_coinvolge_sost

ev_coinvolge_attr
ev_coinvolge_attr

proc_coinvolge_barr

attr_contiene_sost

Conceptual model 
of near miss

Entities:
Event, Equipment, Technical 
barrier, Hazardous substance, 
Cause, Procedure

Relations:
The event occurred on an 
equipment or a technical
barrier, involving a hazardous
substance, due to a cause.
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Watson Knowledge Studio – Entity-Relation (E-R) model
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ML

Watson Knowledge Studio – Training the model: Entities
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ML

Watson Knowledge Studio – Training the model: Relations



Dipartimento Innovazioni Tecnologiche e Sicurezza degli Impianti Prodotti e insediamenti Antropici 15

Performance

How the training is
going on? 

How the system is
learning?

Look at the automatic
annotations done:
any change or any
confirm provides the 
system with 
information
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Use Cases: some examples of…

 What happened (events) to a given equipment (or its component) and 
for which cause?
 Floating roof of a tank

 Starting from a given cause?
 Errors, human errors, maintenance errors, wrong installation,…

 Looking at the part of speech, some words seem out of context, what 
do they mean?
 “heavy rains”, “strong wind”, “bad weather”,…

Data Analysis
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Watson EXPLORER – Search inside the repository through
the model Data Analysis

entities



Dipartimento Innovazioni Tecnologiche e Sicurezza degli Impianti Prodotti e insediamenti Antropici 18

Choose the component «floating roof», which is already an individual of entity equipment

Watson EXPLORER – Use case: Floating roof Data Analysis
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Watson EXPLORER – Use case: Floating roof Data Analysis

List of documents as 
output of search with 
the entities values 
found highlighted
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Which causes for the event «collapse»? low pressure level, void capacity, implosion,…  

Watson EXPLORER – Use case: Floating roof Data Analysis
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Choose a 
more 
relavant
cause with 
respect to 
the topic

Watson EXPLORER – Use case: Human errors? Data Analysis
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Which are the events occurred?

Watson EXPLORER – Use case: Human errors? Data Analysis
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Watson EXPLORER – Use case: Parts of speech out the context? 
Data Analysis
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What substances have been involved?

Watson EXPLORER – Use case: Do climate change put MAH 
establisments at risk? Data Analysis
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Watson EXPLORER – Use case: Do climate change put MAH 
establisments at risk?

Data Analysis
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Watson EXPLORER – Dashboards
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Concluding remarks

 Targeted training of the inspector, updated knowledge, not jeopardized
by prejudices. 

 Applicable in other contexts (maintenance, failures, ...)
 Support to identify priorities for reasearch/standardization/training, 

sector oriented
 Promote the safety culture ("Informal" sharing of technical solutions, 

limited by confidentiality constraints) ...

Machine learning does not replace the expert 
but

gives an increase of knowledge!!!
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Thank you for your attention!

Near misses management in the framework of Seveso legislation. 
A valuable resource for more effective inspections

Silvia M. Ansaldi, Paolo Bragatto, 
Patrizia Agnello, Annalisa Pirone, Maria Rosaria Vallerotonda
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