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Introduction and Background
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The role of ISPRA for industrial risk control

ISPRA has a national role as a technical body supporting the 
Ministry of Environment in the national implementing of the 
Seveso Directives (last: D. Lgs. 105/2015)

Definition of technical contents of laws and decrees to 
control Major Accidents 
Set-up of the National Inventory of major accident hazards 
establishments and other related data-bases
Inspections of upper-tier establishments SMS on regular 
basis or after an accident
Support for international activities (EU, OECD, bilateral 
cooperation)
Technical coordination and addressing of Regional Agencies 
for the Protection of Environment (ARPA)
Collaboration with other Authorities competent for industrial 
risk (Ministry of home affairs – National Fire Brigades; 
Department of civil protection; Ministry of infrastructures)
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The control of the risks related to ageing in D. Lgs. 105/2015

Annex 3 (information on the SMS-PMA)
Operational control issue is among the elements to be taken 
into account for the purpose of implementing SMS: 
...management and control of the risks associated with 
ageing equipment installed in the establishment and 
corrosion...

Annex B (GL for SMS-PMA implementation)
Among technical content of SMS, operational control is a 
key element: ... In addition, plans for monitoring and 
controlling the risks of ageing (corrosion, erosion, fatigue, 
creep) of equipment and installations, that can lead to LOC 
of dangerous substances, must be provided, including 
necessary corrective and preventive measures ...

Annex H (Criteria for conducting inspections)
Check-list  for SMS-PMA inspections (“ageing” item)
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The state of the art: the concept of ageing (HSE-UK)

Ageing is not related to the age of the equipment, but to its 
changes over time, in terms of deterioration and/or damage 
degree

These factors are more likely to cause failures in the lifetime 
of the equipment, but are not necessarily associated with it
In the case of equipment or installations, ageing can lead to 
significant deterioration and/or damage to initial conditions, 
which may compromise functionality, availability, reliability 
and safety
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Some industrial accidents 
occurred at chemical and 

petrochemical Italian 
establishments
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Raffineria ISAB Impianti Nord – Refinery plant, Priolo Gargallo (SR)
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Fires and explosion at the refinery plant 
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The pipeline rack after the event
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ENI Raffineria – Refinery plant, Taranto
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The containment basin after the event: the rupture area
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The lesion at the tank bottom
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ENI Raffineria – Refinery plant, Taranto
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Polimeri Europa - Petrochemical plant, Gela (CL)
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Altair Chimica – Chemical plant, Volterra (PI)
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Conclusions and guidelines
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Ageing mechanisms as potential contributors to accidents

Presentation of some industrial accidents, that occurred at chemical 
and petrochemical Italian “Seveso” establishments, where ageing
mechanisms have been identified as a significant cause
The analysis of technical and organizational factors of such events 
highlights problems of asset integrity of hazardous installations 

Deterioration and degradation caused, over time, by corrosion, 
erosion, fatigue (stress, strain)

Corrective actions taken by the authorities and the operator
Internal emergency plan, investigation and risk analysis, checks 
on installations and plants (pipeline, tanks, basins, pumps, etc.) 

Methods used to assess industry’s response to ageing issues
Remediation and maintenance, updating management 
procedures and operational instructions, specific monitoring and 
control plan for critical technical systems 
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Knowledge of degradation phenomena and related controls 

Plants are subject to degradation phenomena based on the level 
of static/dynamic stresses and the effect of materials 
compatibility with operating conditions

Knowing performance decay rates is useful for scheduling 
maintenance interventions with a correct frequency input

The Seveso operator to comply with the regulatory requirements 
must consider the equipment changes in terms of deterioration 
and/or damage degree 

The preservation of an equipment is related to the likelihood 
that a damage may occur  
It’s necessary to know the damage mechanisms in order to 
identify the best “non destructive control method” suited to 
prevent them
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Management of the risks associated with plant ageing

For Seveso establishments, it’s basic to control and maintain 
risk at acceptable levels through proper management of 
equipment maintenance activities

Aimed at ensuring operational continuity
Ensuring the stability conditions to prevent LOC that have 
humans and/or environment effects

It’s necessary to adopt risk assessment methods, maintenance-
specific, to monitor and manage safety and reliability parameters

Risk Based Inspection (RBI): Inspections according to the 
actual operating conditions of the equipment, in order to 
allow a targeted planning of the maintenance interventions
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An example of correct SMS procedure: the implementation of 
Asset Integrity Management for a Seveso establishment

Upgrading the management system policy with AIM 
development, including identifying and monitoring KPIs
Setting up and preparing an Asset Register, based on controls 
systems and software, documents, etc 
Identifying Integrity Critical Elements (ICE) through RBI: SCE 
(Safety Critical Elements) and OCE (Operational Critical 
Elements) 
Elaboration and preparation of Performance Standards for ICE
Highlighting within the inspection/maintenance systems of all ICE
Fulfillment of inspection and maintenance plans and defining 
Asset Integrity plans  
Implementation of prevention and mitigation measures for SCE



21

Thanks for the attention!

Any question…?

romualdo.marrazzo@isprambiente.it


