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Contents and Goals

Contents

o Introduction

o Course program

o Attendance and examination
o Case study

Goals

o To introduce the cultural basis of the course
o To give information on the exam

o To give information on the case study



Course title

Safety and Maintenance for
Industrial Plants

m Safety and Maintenance

o University discipline of the group “Mechanical
Industrial Plants”

o 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

o by number of elements

o by complexity of the architecture and/or
functioning

O



[Course title

The Industrial plants are made by:
o Production plants

o Service plants

o Facilities
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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
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The Teaching

= The course professor:

o Lorenzo Fedele

® g)epartment of Mechanical and Aerospace Engineering (Room n.
Via Eudossiana, 18 — 00184 - Roma
Tel./Fax 06/44585251
E-mail: lorenzo.fedele@uniromal.it
Office hours: in the event of the lectures
http://www.dima.uniromal.it/dima/
https://sites.google.com/uniromal.it/lorenzofedele/hnome
https://corsidilaurea.uniromal.it/it/users/lorenzofedeleuniromalit
https://elearning.uniromal.it/course/view.php?id=17636

O O O 0O O O O O
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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
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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
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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
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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.

Lorenzo fedele

Methodologies
and Techniques
for Advanced
Maintenance

B o


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

Risk Assessment

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

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

Practical
Reliability
Engineering

K O'CONNOR | ANDRE WLE




Evaluation Method

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

o Safety project on:
A workplace
A productive process
A machinery
A plant
A yard

Oral exam / Written test on Moodle in presence
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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
| - 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

O O O O O O
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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
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The course program

Il — MAINTENANCE DESIGN AND MANAGEMENT

o Reliability of an industrial system

Reliability analysis of the industrial systems
Maintenance design

Maintenance management

Inspections of complex systems (technical, industrial,
structural)

o O O O

Il - MOBILE AND TEMPORARY YARDS
o 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.
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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
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Risk Based Thinking

INTERNATIONAL
STANDARD

Quality management systems —
Req ul rements NORMA Sistemi di gestione per la qualita UNI EN ISO 9001

EUROPEA Requisiti

SETTEMBRE 2015

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.
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Risk Based Thinking

Example:
If | 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?
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Risk Based Thinking

Plan actions to address the risks
- how can | avoid or eliminate the risk? How can | mitigate risks?

Implement the plan
— take action

Check the effectiveness of the action
—does it work?

Quality

Learn from experience g improvement
— improve e T



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

3 OAPIENZA

Risk Based Thinking

Plan actions to address the risks
- how can | avoid or eliminate the risk? How can | mitigate risks?

| could use a footbridge but | have already decided that the risk in crossing the
road is acceptable.

Then | plan to reduce either the probability or the potential damage.
| cannot expect to control the impact of a car hitting me, but

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

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

| also plan to cross the road where | have good visibility.


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

Implement the plan
— take action

| move to the side of the road, check there are no barriers to crossing.
| check there are no cars coming.

| continue to look for cars whilst crossing the road.


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

Check the effectiveness of the action
—does it work?

| arrive to the other side of the road unharmed and on time;

this plan worked and undesired effects have been avoided.


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
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Risk Based Thinking

Learn from experience
— improve

| 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 | 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 | revise and improve my process by using the footbridge at these
times.


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
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Risk Based Thinking

Learn from experience
— improve

| continue to analyse the effectiveness of the process and reanalyze it when the
context changes.

| also continue to consider innovative opportunities:
- can | move the meeting place so that the road does not have to be crossed ?

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

- can we meet on line ?


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
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Risk Based Thinking

Generally
Un-Acceptable

&
&
3
&

As Low As
“Reasonably”
SEVERITY Practical

Generally
Acceptable
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ISO 31000 — Risk Management

3.1
risk
effect of uncertainty on objectives

Note 1 to entry: An effect is a deviation from the expected. It can be positive, negative or both, and can address,
create or result in opportunities and threats.

Note 2 to entry: Objectives can have different aspects and categories, and can be applied at different levels.

Note 3 to entry: Risk is usually expressed in terms of risk sources (3.4), potential events (3.5), their consequences
(3.6) and their likelihood (3.7).
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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
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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

CElIl - 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 ]

m Civil lirability
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®
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[Responsibility and Standards ]

m 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 falls 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

l.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
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Responsibility and Standards

Administrative responsibility (Dlgs 81/08)

ALLEGATOI
FATTISPECIE DI VIOLAZIONE Al FINI DELL’ADOZIONE DEI PROVVEDIMENTI DI CUI
ALL’ARTICOLO 14’

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)
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Some data on Accidents

- ca 800.000) sul
aha (stlma

0 gli infortuni (

Nel
lavoro sono costa all It

Source: Ispesl - Inail



rtanfe. ..
geurerza ha un riforno economico mpe

“Per ogn
investito oltre 2 2 euro

[avestire (3

gquadagnati ! ! Pt

Convegno mondiale sulla sicurexza ¢ la
salnf?t sul lavoro organixzato da ILO e ISSA:

Istambul, 22.09.2011)

Il Direttore Generale dell' INAIL al
Convegno ACCREDIA-CENSIS-INAIL dell's giugno 2012:

Source: Ispesl - Inail
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Some data on Accidents

https://bancadaticsa.inail.it/bancadaticsa/login.asp

Infortuni/M.»,

Avvertenze

Il sito web ¢ ottimizzato per la navigazione con internet explorer 8.0 e precedenti. Per la versione 9.0 o superiore attivare l'opzione: 'visualizzazione
compatibilita’,

La "banca dati statistica prevenzionale”, on-line da venti anni, mette a disposizione dell'utenza interna ed esterna un vastissimo numero di tavole
statistiche che forniscono, in maniera aggregata, dati e informazioni su molu_pnc' spetti del fenomeno assicurativo (area "Aziende/Lavoratori”) e di
quello infortunistico e delle malattie profc sionali {area "Infortuni/M.P."). Nel corso degli anni & stata oggetto di aggiornamenti e migliorie sia in
termini di contenuti sia tecnologici; @ del 2012 la pubbncm ione dcllu ma vers operante su piattaforma Or 2 alimentata dal data
warehouse istituzionale. L'aggiornamento tecnologico é proseguito con l'obiettivo di utilizzare quale raccoglitore di dati specializzati e hna' zzati, un
data mart statistico. La reingegnerizzazione & stata ultimata e la nuova versione della banca dati online & disponibile dall'aggiornamento al 30 aprile
2015. La grafica rivista e il maggior utilizzo di combo-box parametriche rendono la consultazione pil agile e personalizzabile Rwlstl anche |
contenuti con un'unica area "Aziende/Lavoratori” che sintetizza le due pre nti e la gia vasta area "Infortuni/Malattie professionali™ che si
arricchisce di un'analisi molto dettagliata delle definizioni (nuovo anche il dettaglio dei casi mortali con e senza rendita a superstiti)

La Banca dati statistica & stata oggetto nel corso del 2015, quindi, di una profonda reingegnerizzazione sia carattere formale sia di contenuti, E'
comunque da sottolineare come [intero gquinguennio riportato nei report risulti riclassificato e omogeneo nell'elaborazione del dato, garantendone
la confrontabilita al suo interno.
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Some data on Accidents

Variazione %
rispetto all'anno
precedente

Gennaio - Gennaio -

Modalith di accadimento Dicembre 2020 Dicembre 2021

R [raspono ““
e b e lrasporto n“

_ - - 1 s,s.ln

“ 12,50/0
n 17,6./0

Source: Inail - Vega
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Some data on Accidents

Casi di morte sul lavoro per Regione in Italia

Graduatoria in base
all'indice di
incidenza

b |7 | wa | % | tee | wae |
poe | v | me | w | aw | eeew |
Gmpas [ & | ws | wi | wew | vewsw |
omoie |+ T ws | | x| e |
Pae [ e | e | w | aaw | e |
Vaieonon | 7 | we | 5 | o | wem |
FovesaGuis | & | w6 | m | aex | smss |
Pomoie | v | e | e | es | imee |
Temnomiorae | | w0 | w | ae | e |
b | | we | m | ae | eaw |
face | @ | w0 | wm | aw | ewow |
Emieronege | | w7 | ® | am | teesmes |
Ve | | ws | m | awe | avswe |
B 1w [ ws | w | em | awesa |
Som 1w [ we | @ | am | tooms |
Swwoe | | st | e | ae | swow |
foca | | w3 | e | e | iswaosr |
Gowe | | me | @ | x| ewow |
omasa || s | e | v | msrer |

42,5
Totale (indice medio 973 22.903.762

Indice di Incidenza TS T o) Occupati
sugli occupati® & annuali**

Fonte: Dab INAIL, sfaborazione a cura dell'O V Engineering

Source: Inail - Vega
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Some data on Accidents

Casi di morte sul lavoro in Italia per settore economico

Settori economici

Non determinato

Costruzioni

Attivita' manifatturiere

Trasporto e magazzinaggio

Commercio all'ingrosso e al dettaglio, riparazione di autoveicoli e motaocicli
Noleggio, agenzie di viaggio, servizi di supporto alle imprese
Amministrazione pubblica e difesa, assicurazione sociale obbligatoria
Sanita’ e assistenza sociale

Attivita' dei servizi di alloggio e di ristorazione

Attivita' finanziarie e assicurative

e 1% | o |
i e e oo edvemers |4 | o |
T S S S
Foriaaevrga st g v amimes |4 | oan |
T I S S

Attivita' di famiglie e convivenze come datori di lavoro per personale domestico, produzione di beni
e servizi indifferenziati per uso proprio da parte di famiglie e convivenze

Source: Inail - Vega
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Some data on Accidents

Andamento dei casi di morte sul lavoro in Italia per giorno della settimana in cui si

verifica l'infortunio (% sul totale)
Fonte: Datl INAIL, elabarazione a cura dell’Osservatorio sicurezza sul lavoro Vega Engineering

20,7%

{ 17,9%
16,3%
15% 4
10% 1
5% <

0%

lunedi martedi mercoledi venerdi domenica

Source: Inail - Vega
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Some data on Accidents

Tag. 3.1.3: Infortuni sul [avoro par attivitd economica dell’azisnda di appartonanza dal lavorators & per
tipologia di evenio

Attivita economica (ATECO 81) mortals

e di prodott in rmetallo

iz alimentari, delle bevande e del tab

Altre imdustrie manifaturisre

Industria del legro = dei p i in legno

& d spparecchisiure

Source: Ispesl - Inall
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Some data on Accidents

DF

Fabbricazione della peste-carta, della carta & dei prodotti O carts;
starnpa ed editoria

Fabbricazione di mezzi

Altri servizi pubblic

Estrazicne di minsrali non ersmgstic

Alberghi = ristaranti

Fubblica armministrazicne e difess; assicurazicne socids oboligataria
Induztrie conciarie, febbricazions di prodott in cucio, pele 2 similar
Fesca, piscicoltura @ servizi conneassi

lstn_Eicns

Produzione = distribuzione d energie eletirica, gas e ecque

Saritd e altri servizi sociali

Fabbricazions d coke, raffiners di petrolio, trattamento
del cormbustibili nucear

Totale valido 1499 10000

Misszing

0,0s

2,375 10000
13
2,398

Source: Ispesl - Inall



@ SAPTENZA

Some data on Accidents

Tag. 3.4 Infortund sul lavoro per dimensione dell’ anenda d'appartenanza del lavoraiore e per tipodogia df evenio

Tipo evento

Dimenslone azlenda Tiztalg

{unlta locals)

1-8
10 - 1E
18 - 49

50 - 749

oltre 260

& -..
BB

Totale valldo 100.0 2107 00,0
281

e

Missing
Totals

Source: Ispesl - Inalil
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Some data on Accidents

Tipa di Evors

Frcduzionae, frastfomazicns, frattiameanto - di l:l-;lri 1|Fl-:l
Ediida [cestrudana]

RFastauro, riparazions, ampllaments - di cgnl po
mManutarzicns, 1 paraz lare, 1 = Israziang, messa a Pd rko
Magazanagoo - d agnl tpe
Installazicna, preparazions, montagglo, smonkaggie
Crcolaziona, oon o 5enz mezd di tras [EE ) to

Pulizia di lozal, d masching - Indusiriale o manwale
Lawaro di tipe agricolo, trattamenio dal termana

Sterma, costudone, manuisndone & demalidons edill - naon predzate
Lawara dl tipo farastaks

» Chile, Infragtrutiure, strade, pontl, dighe, partl fCosinidone)

Sorvaglianza, Epszione - d process! d fabbricazions, di local, d mezd di
trasporio, d strezatuns - con o sanza matsriake di controlo

-

TﬂtEIH

il
—
ra| B
o
x| @

Fa
[ ]
i

P
[
i

Source: Ispesl - Inalil
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Some data on Accidents

Lawarno di tipo agricolo, coltura del vegetal

Froduzk
e e

spresss dal gruppl 10, 20

Afthits dl dp
Teo preck 10 0,25

scluto del gruppe B non Indicsto qui soprs m

q 1 ]
Totala valldo 1048 100,00 BSE 100,00 1614 100,00

Missing 7o

e I A

B

(LR ]

B8 1,06

Source: Ispesl - Inalil
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Tas. 3.2.4: Infortuni sul lavoro per “deviaziona”™ e per tipoogia of evemto

duta, cr
cxde 5ulla witimal

Ferdita di co
di mosimenta

als O parziale - di macching [l comp
Ltvol 0 g2l matanale lavorato dalla

Perdtadic
manipo

darnants o n

materials - ron pr

Ferdta di con

- di utenslie & marsa im
0 dsl materiale lavorat anslis

Marcanz d'irfomazicns
Ezpksiong

Tips evanto

n. k-
ERTIE I T

m

Source: Ispesl - Inalil
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Some data on Accidents

‘fitima o d un tarao che crel di par 58 un percols
» per afirl ¥ 2

Ferdta di c Jtale o parzlale - di una macching, dl un maz=o di
ura di mereimentazions, dl un utensle 8 mano,
di un animals - nan precEas 4 o7

Sckobmento o Incesplkamento con caduta, cadula di pErsans - Non precissto _m

Alira deviadone conosciuta del gruppo 40 non Indicsta qul sopra m

Al stato liquido - pendita, trasudo, fUONUSCHS, SPLEZ0, SSpersions m 7 2

10 gass0s0 - vapornzadons, formadons di aerosal, farmadons d gas mm
nET

Incendo
kaskone con produdons di schegge liegno, wetro, meatalo, pletra,

plastiza, altmol

Altra dewladene non indcata In guesta nomenaiatura ! 0. EQ

Altra dewladeone conoeciuta del gruppe 20 non Indicata qul scpra E 0,E0

A0 =taty s0lKo - rabosiamEnts, rovestiamento . 0E7 | 1 oie | B 0E0
Oeddazians PEr P demia eledinic 0, 85 F‘I e, Ircendka - ran Fr [ E o] 3 0, BQ

Frcblama alstirico caussto da un guasto all'implantc - comatio Indiredta

Source: Ispesl - Inalil
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Some data on Accidents

Tipo eventa Totale

] g, cak: '-.-1-

viclenza da parte A1 animal
ta o=l gruppa 10 ron Indicata qul scpra

s del gruppo
s del gruppo

Deponando, abbassandos!
Pardiia d confrodlo - ictde o parziae - d animaks

‘Wolenza, aggrassons min
la wittime n

Solievando, porando, alzandasl

Totale valldo
Migsing
Tolaie

Source: Ispesl - Inalil
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Some data on Accidents

Tae. 3.3.1% Daterminanti degli infortun mortali sl [avoro per tipologia e per “problema of sicureza ™

Atthita riunato

problrma d scureaz N
Emore d proceduna -

Figura 1 Rappresentazione grafica
di una dinamica infortunistica

FormazicreArformazione secondo il modello di analisi Infor.MO

Usz ermgte d afirezzatura
»dl atirezzatura
Stato di saluts

Lirgua
altra
Maon codiicato

Modulatore

INCIDENTE

’

Totaie

- - Determinante

(Inall « Dipartimento di medicina, epidemiologia, igiene del lavoro
e ambientale)

Source: Ispesl - Inalil
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Problema di sicurezza N F m

Emore d procedura

Evento accldentals

Uso ermto d atirezzatura
UIs mprapric dl atirezzatura

I I-

F3

Formazicnaintormaziane

Mon codiicats

Totale

Source: Ispesl - Inalil
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Some data on Accidents

Litgnslll, macchine, Implantl
———

AzEaiia

Fundonaments
Mo codficats

Tt aie

Source: Ispesl - Inalil
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Some data on Accidents

Lienslll, macching, Implant

Problema dl slcurezza: assetho

=

1
a+

kancanz di pratszioni

Inadag. stnuthurals

Fresanza d Slemant] pericoic:sl
Eimadone protedoni

[ma ]
el

karomissione di protesionl

Mion codfieato

Totale

=

Source: Ispesl - Inalil
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Some data on Accidents

Prcolama |E|-;|i!|l-:- zle carait.
Prcolama |E|-;|i!|l-:- ala miment.
Prcblama legato alo stoccaggie

FPrchblamia |E|-;|ii|!-:- ala trast.
Mon codficsto

Total'e

Source: Ispesl - Inalil
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Problema dl sleurazza

ko oSl |l =

Scarsezza d
Eccessodl
Cedmanto
Segnaletica

Fapida warladone d

FHon codficato

Totale

Source: Ispesl - Inalil
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Some datas on the Accidents

Prablama dl glecurazza
Marcato uso
Inadsgustazza staturals
=0 Impropnio
Oetaroramento

Marcato addesiramento
KMon codficsto

Totale

Source: Ispesl - Inalil
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Some data on Accidents

Tae. 343 | pitd Fragquenti agenti materiali del tipo of deviazione “caduis di persona dalfakto” | Feguenza percantuaie)

Tipo evento

Copariure ftetll), terrazza, weirats...
Scale portatil, sgabsill

sl ol Fontegaol Impalcaturs inan maoli]

scaffoldings
Fartl 115 d adficl in dtezza [coperturs,
LErrazs, apanure, 5cals, rampe)

Impalcatuna makill

Scale g I;ITEI-:"I“. sodAlnEte
Camiban, rimenchl, samiidmanchl

Total'e

Source: Ispesl - Inalil
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Some data on Accidents

Tae. 3.4.2: Infortuni nai primi sette giomi of lavoro (frequenza percantuala)

Tlpo evento

Hell'inslerma di Wikl gl inforuni

Hell'inslema degl infariuni dalle casTLEicnl
Melle cxduie dal'alte
Melle cxdute dal'aito nel ssticre dalle cosruEicnl

Source: Ispesl - Inalil



