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ABSTRACT: This article presents a case study in a Moroccan company. Such a study to identify and analyze the risks related to

Health and Safety. It is based on the application of various stages of SOMRA method. The application of such a method has
identified the systems and sub-systems with unacceptable risks for the company. This led to the establishment of an action
(Best Practices) to improve the safety management system (SMS) of the company.
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1

INTRODUCTION

In recent decades, companies live in a turbulent environment, competition increasingly increased, the emergence of new
forms of requirements and constraints, human resources increasingly demanding ... For this purpose, the company and the
men who compose it have no other choice than to work in a complex reality [10]. Modern business is facing unprecedented
management issues while remaining in a tradition, in "a world of archaic and modern" as the saying [7]. It must accumulate a
large number of constraints and opportunities of different origins, internal or external. It generates, to cope, management
tools that can lead to a vertical settling them in practice, such as ISO 9001, ISO 14001, HACCP, ISO 22000, OHSAS 18001,
single document, safety management systems, sectoral quality standards ISO 45001 and soon on Management of Health and
Safety at Work expected late 2016 or ISO 26000 for management of social, etc.
Considering the new form of requirement for companies '' the newborn ISO 45001 ", taking into account the
requirements of this standard will be a major concern for companies even though most of them have adopted the OHSAS
18001 to improve its Safety Management Systems (SMS). As such, for the company to meet the requirements of this
standard and be among the pioneers with the certificate ISO 45001, the safety assessment is a crucial year for her to learn
risk materializing mechanisms. Indeed, understanding them is a strong way to strengthen the defense, optimize, organize
and help guide risk management studies [3],[4].
The rest of this article will focus on three areas. The first is to assess the state of the art on the SMS and risk analysis. The
second part is a case study in a Moroccan company. This study aims to identify, analyze and prioritize, by SOMRA method
(Organized Systematics Method of Risk Analysis), the different risks occurring at this company. As it will allow to identify and
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to identify priority areas for an action plan to improve the SMS. In the last part, an action plan will be presented in order to
consolidate the priorities for improving health and safety at work.

2

STATE OF ART

2.3

CONCEPT & DEFINITION

According to the AFNOR 06-010-X, security is defined as "the ability of a device to avoid the appearance of critical or
catastrophic events" [1].
Security is no danger or conditions that could create an unacceptable risk. It is also the measurement of a level of trust
vis-à-vis the acceptability of a risk [9]. Generally in the industry, the term 'security' is used to denote [5]:
-

Security for the product: this aspect of security is actually a quality component.

-

Industrial Safety and Security Equipment: relative to major accidents and chronic risks. This security is dominated by
the history of dependability and enriched by many theories and developments these last decades.

-

Workplace safety: this form of security concerning the prevention of occupational accidents and diseases of the
employees of the company. It brings together diverse fields as occupational risk prevention, hygiene and health of
workers, improving working conditions, workstation ergonomics, space planning, etc.

2.4

PRESENTATION OF THE SAFETY MANAGEMENT SYSTEM (SMS)

The safety management system is "part of the overall management system that facilitates health risk management and /
or safety associated with the activities of the organization." This includes organizational structure planning activities,
responsibilities, practices, procedures, processes and resources for developing, implementing, achieving, reviewing and
follow an occupational health and safety policy [11].
Security often makes reference to concepts such as risk, danger, prevention, protection and the responsibility and
insurance. Workplace safety is of the order of protection and the prevention of accidents and diseases in the professional
world [2].
Health and safety are inseparable and are subject to the same policy. The preservation of health and safety at work is a
major public health issue but also a major economic challenge owing to the number of lost days because of work accidents
[2].
Consequently an SMS can meet five key objectives [6]:

2.5

Reduction of accidents and working conditions related diseases;
Organizational;
Regulatory;
serenities and image;
Trust.
RISK ANALYSIS

Risk analysis is an important step to prevent, correct and have the defense to all kinds of deficiencies that may directly or
indirectly influence the health and / or safety [8]. As it represents a mapping allowing the company to better focus its policy
and objectives to the places and the most penalizing sites in terms of Workplace Health and Safety (OHS).
Indeed, the risk analysis methods are numerous. They are divided into two main groups: inductive and deductive. In
inductive methods, risk or side effect of an element is presumed. This is the reason more specific to the more general and
answer questions like "what will happen if ...?". However, in the deductive methods, the final event is assumed and the
circumstances that could cause this final event are then sought. This is to reason from the general to the particular, and
answer questions like "what is the cause of ...?" [5]
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In this study, we use the SOMRA method part of inductive methods group. This method allows to analyze the risks in a
progressive manner. It consists of two modules which can be used independently (Fig.1):

Fig. 1.

3

Modules of the SOMRA method

CASE STUDY

3.1

APPLYING THE SOMRA METHOD

The application of the method SOMRA was made in Moroccan company operating in the food industry. This company has
two operating services: the Refining Service and the Packaging Service.
Our study focused on refining service. Indeed, such a service is an essential and important step in the manufacture of
white sugar. However, it poses risks for staff and can influence the productivity of the company and the quality of the
product. Therefore, it is necessary to adopt a very deep risk analysis and updated to avoid the risk of accidents that may
weaken the performance or motivation of the company's stakeholders.
3.2

PRESENTATION AND DECOMPOSITION OF THE SITE BY SUB-SYSTEM
Refining service provides operations that allow:
-

Remove the outer crystal impurities: refining.
Remove the inner impurities in raw sugar crystal after melting of refined sugar crystal: clarification.
Removing dye melting by passing an absorbent.
Recrystallize sucrose to obtain a pure crystal from the purified solution by previous operations.

So, we deduce the subsystems that make up the Refining Service

Fig. 2.
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3.3

IDENTIFYING THE SOURCES OF DANGER

This step is to identify dangers and risks associated with each activity. To do this, sources of danger will be examined on
the following risk areas:

Fig. 3.

Risk areas within the Refining Service

Using the figure of the sources of danger (fig 3), we establish, for each subsystem, the list of sources of danger.

Fig. 4.

3.4

Sources of danger for each sub-System

IDENTIFICATION OF UN (UNWANTED ENEVEMENTS)

The following table shows the main elements of SFAM model (Systems Failure Analysis Methodology) to specify
unwanted events (UN). The first step is to complete the information by identifying with grids made for all subsystems. This
gives a list of site hazards. The second step is to identify processes with dangers…
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Fig. 5.

3.5

Danger process for each Sub-systems

RISK ASSESSMENT
Risk assessment is a step that quantifies the identified risks to make them measurable and comparable.

To perform this task, the criticality assessment of risk (C) is based on their probability of occurrence (P) and gravity (G).
The (P) is a function of the sum of the duration of exposure (D) and the level of mastery (M) existing.
Note
For what will follow the risk assessment will be based on the criteria required by the process of "hazard identification and
risk assessment" established by the company according to the OHSAS 18001 Reference.
Or the formula: C = G x P
3.5.1

QUANTIFICATION OF THE DURATION OF EXPOSURE "D"

This step is to assess the duration of exposure to the hazard of the table following the weighting criteria below
Table 1. Quantification of exposure time

weighting
1
2
3
4
5
6
3.5.2

Exposition
uncommon
unusual
occasionally
frequent
very frequent
continues

Working time Ratio in %
Under 5%
Under 15%
Under 30%
Under 60%
Under 90%
More than 90%

IDENTIFICATION OF PROTECTIONS "M"

This step is to establish the levels of protection implemented according to the table weighting criteria below.
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Table 2. Levels of protection implemented

weighting
1
2
3
3.5.3

Description of protection
Collective protection
Personal protective equipment
No protection

PROBABILITY OF OCCURRENCE "P"

This step is to define the probability of risk by making the sum of the duration of exposure "D" and the existing level of
protection "M".
Table 3. The probability of occurrence of the risk

3.5.4

Level
5
4
3
2

Designation
Almost certain
Likely
possible
unlikely

D+M
Between 8 and 9
Between 6 and 7
Between 4 and 5
Between 2 and 3

1

uncommon

2

Description
Expected to occur in most circumstances
Likely to occur in most circumstances
Can occur a few times
Could happen sometimes
May occur only in exceptional
circumstances

RANKING THE GRAVITY OF DANGER "G

This step is to define the gravity level of danger according to the table below
Table 4. The gravity of the hazard

Level

3.5.5

Designation

5

catastrophic

4

major

3
2
1

moderate
minor
insignificant

Description
AT with IPP > 15% or disease which may cause
irreversible damage health
AT with IPP <15% or disease that may cause
health effects
AT <10 days
Care without work stoppage
no injuries

RISK RANKING "C"

Criticality of risk is proportional to the combination of severity and likelihood of occurrence.
In order to streamline the method of prioritization, the criticality of a risk is obtained by the product of the combination
of "G x P" according to the formula:
C=GxP
3.5.6

CLASSIFICATION OF RISK CRITICALITY

The following figure shows the classification of the criticality of risk for each subsystem
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Fig. 6.

3.5.7

Classification of Risk Criticality

RISK MAPPING

A risk is acceptable if the note of criticality is less strictly 16 and G <5 according to procedure. These intervals were
determined following a brainstorming session conducted between corporate stakeholders.

Fig. 7.

Risk mapping

By way of summary, the application of the SOMRA method has identified various sources of hazards 'refining' service. As
it allowed also to know the most penalizing subsystems in terms of OSH. This is very interesting to guide the company to take
the necessary measures well in these positions in terms of OSH.
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3.6

ACTION PLAN

The neutralization of risks is done by the research all preventing barriers at the source system, the main event and
induced effects, and protective barriers at the target level systems. These barriers are of two types:
-

Technological barriers (TB): whole of technology integral to the system which automatically opposed to the
appearance of an adverse event safety and that does not require human intervention;

-

The operating barriers or use barriers (UB): actions requiring human intervention based on specific instructions,
activated or not an item or technology package.

Fig. 8.

Risk neutralization barriers

After defining barriers, we must ensure that they have or do not generate risks, and we must qualify in time ie ensure
their sustainability.
Thus, we must verify that the proposed barriers do not introduce new risks and must be qualified in time. The table below
includes all the barriers that can neutralize qualified unacceptable risks according to the risk assessment carried out before.
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Table 5. Neutralizing barriers qualified risk
Risk

Barriers

Design

controls and
technical checks

Maintenance

R1

Filtration area increase

Dust collection system in
the late band

Frequent cleaning of the filter

Preventive
Maintenance

Emerging the circuit in the
melters
Changing the location of
the valves
Rehabilitation of
crankcases + Sensitization
Cover the cables and
buttons

Correct dimensioning

periodic verification

Easy access (manual &
automatic)
Robust material
& Cover the entire belt

Verification of crankcase 2
times / week

Systematic
maintenance

-

R12

Automatic trap

Pneumatic cylinder &
facilitated access

-

Preventive
Maintenance

R13, R26, 57

Rehabilitation duckboards
or Setup sheet metal
instead of duckboards

Good fixation system +
robust material

Monthly status check sheet
metal and duckboards

R21

Commissioning of the
lighting system

Cover lamps + powerful
lighting + replacement
duckboards

Verification as statements
about the state of the lighting
system

-

R23, R65,
R67

Commissioning the
gateway

Correct dimensioning

Long-term audit

Cover gateways

R24

Provide a stepladder

Verification in case of wear of
the material

-

R25

Setting up of a monorail

Easy to move and correct
sizing
Mechanical block and
tackle

-

Preventive
Maintenance

R27

Changing the location of
the pressure sensor

R3
R4, R15, R56
R5, R39
R7

R36, R44

Commissioning of Gardcorps

R37

Centralized formolage
station & FDS Sensitization

R38

Funnel cover

Provide plastic covers

-

Visual inspection of the
condition of gard-corps

Preventive
Maintenance

Conditions and the availability
of PPE

-

-

-

-

-

-

-

-

-

-

Preventive
Maintenance
Preventive
Maintenance

Fixing system + adequate
sturdy material to the toxic
work environment
Availability of ISE + process
automation
Cover is dimensioned and
adequate
Clear, simple and visible to
the machine operator
-

R63
R73

Provide motor ATEX

-

-

R74, R75

Changing the RIA

-

-

R76

Provide ATEX bearings

-

-

R51
R61

Dressage duckboards

Checking the accessibility when
adding hardware or
introduction of new technology

Easy access

Signage to display on the
spot
Extension vents up
Provide collector or
fuel tank bracket isopropyl
alcohol
Door to keep it closed

R49

-

The list of proposed actions is not exhaustive. Other actions have been proposed and are outstanding validation. They are
not presented in the present work.
In fact, the implementation of these actions is outstanding and to see the desired improvements, control of resources,
compliance verification and monitoring indicators have been set up as a dashboard.
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4

CONCLUSION

In this article, we presented initially SMS. We have defined and demonstrated the importance of control of such a system
in a company. As we have shown the risk analysis of interest to ensure the proper functioning of the SMS. Subsequently, a
case study on the identification and risk analysis was presented.
This study was conducted in a Moroccan company operating in the food industry. To do this, we relied on the SOMRA
method to carry out this study. This allowed thereafter, identify, first, the different sources of hazards that occur in each
subsystem of the chosen unit and prioritize risks by calculating the corresponding criticality of other. Finally, an action
program was proposed to improve sub-systems with unacceptable risks.
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