
Safety and Maintenance for

Industrial Systems

Lecture 1
Introduction and presentation of the Course



Contents and Goals 

◼ Contents
 Introduction

 Course program

 Attendance and examination

 Case study

◼ Goals
 To introduce the cultural basis of the course

 To give information on the exam

 To give information on the case study



Course title

Safety and Maintenance for

Industrial Plants

◼ Safety and Maintenance

 University discipline of the group “Mechanical

Industrial Plants”

 Engineering Activity

◼ Designing contents

◼ Managerial contents

◼ Transversal value



Course title 

◼ Plants

Technical systems responsible for the 
achievement of a defined purpose

◼ Industrial

Complex technical systems
 by number of elements

 by complexity of the architecture and/or 
functioning

 …



Course title 

◼ The industrial plants are made by:

 Production plants

 Service plants

 Facilities



Course goals

◼ The course aims to:

provide the basic knowledge necessary 

for the design and management of safety and 
maintenance 

of industrial systems, 

intended as complex production systems.



Course goals

◼ To this end, the course:

deals with the handling of hazardous phenomena, 
which may occur in a productive activity,

provides information on the law and existing good 
practice in this regard and

introduces methodologies of systems analysis and 
reliability useful to

anticipate and manage unexpected phenomena in the 
operation machinery, equipment and facilities.



Course goals

◼ Special emphasis is given to Maintenance,

which is fundamental to guarantee the safety of any 
system, especially in light of some significant trends

(facility management, global services, outsourcing).



Professional figures of reference

◼ Responsible

◼ Head of the Prevention and Protection Service

◼ Manager for safety, Workplace supervisor

◼ Inspector

◼ Yard supervisor 

◼ Safety coordinator in yards

◼ Technical consultant 

◼ Facility manager



Prerequisites and Cultural areas

◼ Physical and mathematical bases 

provided in the Engineering courses

◼ Building Science 

◼ Electrotechnics

◼ Physics applied to systems



The Teaching

◼ The course professor:
 Lorenzo Fedele

 Department of Mechanical and Aerospace Engineering (Room n. 
2)

 Via Eudossiana, 18 – 00184 - Roma

 Tel./Fax 06/44585251

 E-mail: lorenzo.fedele@uniroma1.it

 Office hours: in the event of the lectures

 http://www.dima.uniroma1.it/dima/

 https://sites.google.com/uniroma1.it/lorenzofedele/home

 https://corsidilaurea.uniroma1.it/it/users/lorenzofedeleuniroma1it

 https://elearning.uniroma1.it/course/view.php?id=17636



Timetable

Period:
24/02/2025 - 31/05/2025

Timetable:
Monday 11:00 am - 02:00 pm (Room 32) for 6 CFU and 9 CFU SMIS course

Wednesday 04:00 pm - 07:00 pm (Room 3) for 9 CFU SMIS course and 
for Laboratorio di Sicurezza degli Impianti Industriali

Friday 08:00 am - 10.00 am (Room 3) for 6 CFU and 9 CFU SMIS course



Academic credits

Safety and Maintenance for Industrial Systems

6 CFU course:

Lectures on Monday and Friday

9 CFU course:

Lectures on Monday, Wednesday and Friday

1 CFU = 25 hours of student work

For the laboratory/training activities it is recommended the 

availability of a pc (or a group pc) linked to Internet



Laboratorio di Sicurezza degli Impianti Industriali

3 CFU:

Laboratory/Training on guided exercises

on Wednesday 04.00 – 07.00 pm

04.00 - 05.00 pm – Presentation of the case study by the Professor

(9 CFU SMIS and 3 CFU Laboratorio students)

05.00 – 07.00 pm - Questions and discussions

(9 CFU SMIS and 3 CFU Laboratorio students)

For the laboratory/training activities it is required the availability of a 

pc linked to Internet



Class material 

◼ L.Fedele, Safety design and management, Mc 
Graw Hill, 2008 (in Italian).

◼ L.Fedele, L.Furlanetto, D.Saccardi, Maintenance
design and management, Mc Graw Hill, 2004 (in 
Italian).

◼ L. Fedele, “Methodologies and techniques for 
advanced maintenance”, Springer, 2011. 

http://www.springer.com/engineering/civil+engineering/book/978-0-85729-102-8
http://www.catalogo.mcgraw-hill.it/catLibro.asp?item_id=2428
http://www.catalogo.mcgraw-hill.it/catLibro.asp?item_id=1800


Other international class material 

◼ M. Rausand, Risk assessment: Theory, 
Methods and Applications, Wiley.

◼ P.O’Connor, A.Kleyner, Practical Reliability
Engineering, Wiley.



Evaluation Method 

◼ A project work in 2-5 students on a case study 
related to:
 Safety project on: 

◼ A workplace

◼ A productive process

◼ A machinery

◼ A plant

◼ A yard 

◼ Oral exam / Written test on Moodle in presence



The project work 

◼ Before starting the project, report by mail to the 
Professor

- the composition of the group (form 2 to 5 students)

- the topic of the project work 

◼ Before starting the work consider the Word models



The course program 

◼ I - SAFETY DESIGN AND MANAGEMENT
 Standards of reference

 Industrial risks and setting of the safety project

 Risk analysis methodologies

 Designing of safety organization

 The human factors

 Safety management 

http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjb_p_-_pLLAhXEK5oKHXrWAK8QjRwIBw&url=http://www.amazon.co.uk/Industrial-Accident-Prevention-Scientific-Approach/dp/B000VBK6PC&psig=AFQjCNEslO2FiBT1E4M-lo21RQcrBmr2xg&ust=1456492303695852
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjBt6Oz_5LLAhVoQJoKHbl6DccQjRwIBw&url=http://www.safetyrisk.net/heinrichindustrial-accident-prevention/&bvm=bv.115277099,d.bGs&psig=AFQjCNEExvy1qHZSoYhFD1kzfD6qVTvY1w&ust=1456492441187007


The course program 

◼ II – MAINTENANCE DESIGN AND MANAGEMENT 

 Reliability of an industrial system

 Reliability analysis of the industrial systems

 Maintenance design 

 Maintenance management 

 Inspections of complex systems (technical, industrial, 

structural)

◼ III – MOBILE AND TEMPORARY YARDS 

 Safety design and management in a yard



Foreword

It is not enough that you should understand about applied science 

in order that your work may increase man’s blessings.

Concern for the man himself and his fate must always form the 

chief interest of all technical endeavors; concern for the great 

unsolved problems of the organization of labor and the 

distribution of goods in order that the creations of our mind 

shall be a blessing and not a curse to mankind.

Never forget this in the midst of your diagrams and equations.

ALBERT EINSTEIN

Speech at the California Institute of Technology, Pasadena, California

February 16, 1931, as reported in The New York Times, February 17, 1931, p. 6.



Foreword

“The words of risk analysis have been and continue to be a 

problem…

. . . . When our Society for Risk Analysis was brand new, one of 

the first things it did was to establish a committee to define the 

word ‘risk.’

This committee labored for 4 years and then gave up, saying in it’s 

final report that maybe it’s beer not to define risk”

Stan Kaplan:

The words of risk analysis. Risk Analysis, 17(4):407-417

http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjBneKJ6ODKAhXC7A4KHWyODLUQjRwIBw&url=http://www.sraeurope.org/home.aspx?lan=230&tab=744&pag=744&psig=AFQjCNFto7LbPMm31z7XhILwueva458xPA&ust=1454768194686376


Risk Based Thinking

One of the key changes in the 2015 revision of ISO 9001 is to establish

a systematic approach to risk,

rather than

treating it as a single component of a quality management system.



Risk Based Thinking

Example:

If I cross a busy road with many fast-moving cars the risks are not

the same as if the road is small with very few moving cars.

It is also necessary to consider such things as weather, visibility,

personal mobility and specific personal objectives.

What is acceptable, what is unacceptable?

What advantages or disadvantages to choose one process over another?



Risk Based Thinking

Plan actions to address the risks

- how can I avoid or eliminate the risk? How can I mitigate risks?

Implement the plan

– take action

Learn from experience

– improve

Check the effectiveness of the action

– does it work?

https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwierLL1rZ3LAhWmJZoKHTPGAZoQjRwIBw&url=https://en.wikipedia.org/wiki/PDCA&psig=AFQjCNGnh_rkR8gbAjPsjAOy4qmQQ8_vRA&ust=1456848509598933


Risk Based Thinking

Plan actions to address the risks

- how can I avoid or eliminate the risk? How can I mitigate risks?

I could use a footbridge but I have already decided that the risk in crossing the 

road is acceptable.

Then I plan to reduce either the probability or the potential damage.

I cannot expect to control the impact of a car hitting me, but

I can reduce the probability of being hit by a car.

I plan to cross when there are no or few cars near me.

I also plan to cross the road where I have good visibility.
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Risk Based Thinking

Implement the plan

– take action

I move to the side of the road, check there are no barriers to crossing.

I check there are no cars coming.

I continue to look for cars whilst crossing the road.
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Risk Based Thinking

Check the effectiveness of the action

– does it work?

I arrive to the other side of the road unharmed and on time:

this plan worked and undesired effects have been avoided.
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Risk Based Thinking

Learn from experience

– improve

I repeat the plan in different days and times and in different weather conditions.

This gives me data to understand that changing context (like: time, weather, 

quantity of cars…) directly affects the effectiveness of the plan and increases the 

probability that I will not achieve my objectives (being on time and avoiding 

injury).

Experience teaches me that crossing the road at certain times of day is very 

difficult because there are too many cars.

To limit the risk I revise and improve my process by using the footbridge at these 

times.
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Risk Based Thinking

Learn from experience

– improve

I continue to analyse the effectiveness of the process and reanalyze it when the 

context changes.

I also continue to consider innovative opportunities:

- can I move the meeting place so that the road does not have to be crossed ?

-can I change the time of the meeting so that I cross the road when it is quiet ?

- can we meet on line ?
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Risk Based Thinking



ISO 31000 – Risk Management



Hystorical background

◼ 1894: API - Accident Prevention Association

1898: First Regulation on safety and compulsory accident insurance

1927: ANPI - National Association of Accident Prevention

1932:

- ENPI - National Accident Prevention Labour Inspectorate

- ANCC - National Association on Combustions Control 

1934: definition of the table of occupational diseases and compulsory 

insurance for workers

1955 – DPR 547/55

1956 – DPR 303/56 – DPR 164/56

1978: Presidential Decree 833/78 – National organization health-care 

(USL, then ASL)

1980: ISPESL - National Institute for Prevention and Safety at Work

1988: (judgment) each activity can generate an occupational disease

…



Further organizations 
Fire fighters

ARPA – Local Agency Envionment Protection

SPRESAL – Preventive Service for Workplaces Safety

Ispettorato del Lavoro – Labour Inspectorate

INAIL - National Insurance Institute for Occupational Accidents

UNI – Italian Standardization Body

CEI - Italian Electrotechnical Committee

EU-OSHA – EU Organization for Safety and Health

CEN - European Committee for Standardization

CENELEC - European Committee for Electrotechnical Standardization

ISO - International Organization for Standardization

IEC - International Electrotechnical Committee

ISSA - International Association for Social Security

AIAS - Italian Association of Safety Personnel

SIE - Italian Society of Ergonomics

…



Responsibility and Standards 

◼ Civil liability

any fault or negligence which causes to others 
unjust damage, obliges the one who committed 

the act to pay for the damages committed 

(art. 2043 Civil Code)

in the event of an accident, the employer is 
required to pay compensation suffered by the 
worker for non-fulfillment of the safety 
obligation he has towards the workers



Responsibility and Standards 

◼ Criminal liability

contradiction between the will of the individual 
and the will of the standard (Doctrine)

It is a type of legal liability arising from the 
violation of a rule of criminal law

Art. 27 c. 1 of the Italian Constitution states 
that "Criminal responsibility is personal“



Responsibility and Standards 

◼ Criminal liability 

if you violate a criminal provision by committing a 
crime (reato/serious crime) or a fine
(contravvenzione/less serious crime) you are 
punished with a personal and/or pecuniary sanction:

- for crimes, personal sanctions are life 
imprisonment (ergastolo) and imprisonment 
(reclusione); the pecuniary sanction is the fine 
(multa)

- for fines the personal sanction is arrest (arresto) 
and the pecuniary sanction is the penal economic 
payment (ammenda)



Responsibility and Standards 

◼ Criminal liability 

if the employer fails to fulfill the obligation to 
provide the workers with personal protective 
equipment, he can be punished with arrest from 2 
to 4 months or with a fine of between 1500 and 
6000 euros



Responsibility and Standards 
◼ Administrative responsibility

Legislative Decree 231/01 governs the liability of entities (public 
or private organizations) for administrative offenses resulting 

from a crime

i.e. if the employer does not communicate the name of the RLS 
(worker safety representative) to INAIL, the organization can 
be punished with a pecuniary administrative sanction from 

100 to 500 euros

Legislative Decree 231/01 introduced disqualification 
sanctions (interdizione) in addition to pecuniary sanctions 

for legal persons/organizations



Responsibility and Standards 
◼ Administrative responsibility (Dlgs 81/08)

Articolo 14 -

Provvedimenti degli 

organi di vigilanza per il 

contrasto del lavoro 

irregolare e per la tutela 

della salute e sicurezza 

dei lavoratori



Responsibility and Standards 

◼ Anglo-Saxon approach

- common law

- reasonable practicability

◼ National approach

- single body of laws (legislation)

- local judgements (jurisprudence)

- law studies (legal doctrine)



Some data on Accidents 
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Some data on Accidents 

https://bancadaticsa.inail.it/bancadaticsa/login.asp
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Some data on Accidents 
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scaffold

scaffoldings
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