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1 Introduction
1.1 General
According to the SAP (pages 14 and 25), the aims sub-activity 3.1 are to assess the possibility
and benefits of transferring the BBS approach to the maritime sector as a tool to improve
operational safety by reducing unsafe behaviors during normal operations. Hence, the goal of
the sub-activity is to adapt the BBS methodology and related ICT tools for use in maritime
applications and test them as appropriate through suitable prototype(s).
The method used encompasses the following steps:
• adapt BBS practices and ICT tools (widely applied in other industrial sectors) to MoS. The so
adapted practices and tools are indicated as “BBS tools” in the following;
• test the BBS tools in at least one realistic pilot application involving suitable operators;
• calibrate/refine the BBS tools based on the feed-back from the field and identify possible
obstacles to its voluntary application by the shipping industry;
• assess, throughout the process, compatibility with IMO as well as Class requirements
Three different organisations co-operate (IB and Ergoproject as implementing bodies of Italian
Ministry of Transport and CIMNE from Spain), under the lead of IB, as follows:
• analysis of BBS best practice and success factors in other industries, possibility that the
same/similar success factors can be triggered in the maritime sector. Identification of
available BBS methodology and certification standard(s) and of their applicability to the
maritime sector, identification of possible and meaningful test cases/scenarios for a
maritime application (IB and CIMNE). Work completed and reported in D3.1.1.
Methodology adapted to marine domain;
• adaptation of the BBS methodology and BBS ICT tools to the selected maritime scenarios (IB
and CIMNE). Work completed and reported in D3.1.2: BBS ICT tool adapted to marine
domain;
• definition, specification, planning, preparation (e.g. tuning of ICT tools to the specified cases)
of at least one demonstrator in realistic scenario (IB and CIMNE). Work completed and
reported in this document D3.1.3: User, task and environmental profiles and developer
requirements
• development of demonstrator(s) including ad hoc (preliminary version) ICT tool for maritime
BBS applications. Work ongoing and to be reported in D3.1.5: Customization for pilot
applications;
• execution of at least two pilot applications (one in Italy and one in Spain) using the
demonstrator(s). Feedback from pilots and application of a Human-Centered Design (HCD)
approach, based on current and future regulations (e.g. IMO’s e-navigation), to evaluate its
applicability and effectiveness to ICT tools and promote ease of use and acceptance by the
target users. Work ongoing and to be reported in D3.1.6: Execution and Report on pilot
applications.

1.2 About this document
This document is organized as follows:
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-

-

specific, ad hoc, safety requirements to be addressed in BBS maritime applications,
namely the Occupational Safety and the Maritime Labor Convention are introduced in
Chapter 2;
an outline of pilot applications (Italy) is dealt with in Chapter 3;
technical specifications for adaptation of ICT tools (part of DataBASE 2.0®) needed to
carry out demonstrations are given in Chapter 4;
an analysis of incidental factors in port operations (CIMNE) is provided in Chapter 5;
Profiling methods for Human Factor aspects (ERGOPROJECT) are discussed in Chapter 6;
Revised Italian Standard for Injuries recording in Appendix A;
Italian Occupational Health law and MLC in Appendix B;
Example of application of injuries prevention checlist in Appendix C.

1.3 Conclusions
In D.3.1.1, the applicability of BBS maritime operations was confirmed.
In D.3.1.2 applicability to maritime BBS of the DataBASE®1 existing ICT tool was discussed and
the necessary upgrades to enable its use on maritime applications (DataBASE2.0®)was
outlined.
In D.3.1.5 details of the, currently under development, DataBASE 2.0® will be provided.

D.3.1.3
Aim of this document is to provide details and technical specifications in view of the
pilot applications.

2 Ad hoc maritime safety requirements to be addressed by BBS
Working environment on board ships might be extremely difficult and demanding due to
several factors:
ü High turnover;
ü Repetitiveness of working actions;
ü High specialization of job;
ü Work under stress, far from home and subjected to frequent changes of colleagues;
ü Environment potentially harsh (e.g. during a storm).

1

The DataBase® ICT tool has been designed and developed by AARBA (Association for
Advancement of Radical Behavior Analysis) that in Europe acts on behalf og CCBS (Cambridge
Center for Behavioral Studies).
AARBA Reference: http://www.aarba.eu/
CCBS Reference: http://www.behavior.org/
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In this respect, in the maritime sector, fulfilment of Occupational Safety (in Italian ruled by
Legislative Decree 271/99, so called “D.LGS 271/99”) and of ILO’s Maritime Labour Convention
(so called “MLC”) are an integral part of any safety management system, including the BBS
standard protocol.
For this reason, the most important aspects be verified in BBS pilot applications are the
interaction of the “traditional” BBS with D.LGS 271/99 (see Appendix A for a more detailed)
and with MLC (ratified by Italy on 20/11/2013 and entering into force in Italy on 19/11/2014,
see Appendix B).
According to MLC Regulation 4.3 – Health and safety protection and accident prevention2:
“2. Each Member shall develop and promulgate national guidelines for the
management of occupational safety and health on board ships that fly its flag, after
consultation with representative shipowners’ and seafarers’ organizations and taking
into account applicable codes, guidelines and standards recommended by
international organizations, national administrations and maritime industry
organizations.
3. Each Member shall adopt laws and regulations and other measures addressing the
matters specified in the Code, taking into account relevant international instruments,
and set standards for occupational safety and health protection and accident
prevention on ships that fly its flag.”

Maritime Labour Convention states:
ü To take into account applicable codes, guidelines and standards”
ü To set standards for occupational safety and health protection and accident
prevention on ships“.
Aligned with MLC principles, BBS can applied in every operational safety related marine
scenario.
This Standard comes from American behavioral studies (made by CCBS, Cambridge
Centre for Behavioral Studies and ABA, American Behavioural Association – see D.3.1.1)
as a protocol based on “change of behavior” (considered as the main cause of 80% of
unsafe events), thanks to Behavioral Analysis applied to the workers.

2

the purpose of which is to ensure that work environment on board ships promotes occupational safety
and health
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BBS as the Standard applicable in Marine domain.

3 Italian pilots
The interaction between “traditional” B-BS (for which DataBASE® can be applied) and the
maritime case (where D.LGS 271/99 and MLC need to be taken into account) is shown in fig.
3.1:

Figure 3.1: Interactions between “traditional” B-BS and maritime B-BS

In fig. 3.1, the base layer represents all the behaviors to be monitored (leading to the so-called
behavior observations which is a main task of BBS) while the upper layers represents near
misses and injuries (the detection and management of which is a requirement of D.LGS 271/99
and MLC). In order to include these into a “maritime” BBS, pilots are necessary aiming at
assessing and validating the adaptations to DataBASE® and oave the way to DataBASE2.0®.
More specifically:
- D.LGS 271/99 provides all necessary steps for the prevention of accidents and injuries on
board; however, their practical implementation would be greatly facilitated if seafarers’
behavior in the workplace is modified;
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this requires, among other aspects, collection and analysis of near misses and injuries data3
different from what is currently done;
the aim of the pilot application is to deal with both the above aspects as well as to simplify
the on-board verification activity carried out by the Flag Administration 4 to check the
process efficiency, main results, operators’ awareness, skills and training needs.

Appendix A
-

The Injury Recording Process is detailed.

Appendix B
-

The D.LGS 271/99 and MLC are illustrated into details.

As a result, two different families of pilot has been defined:
a) the first family aims at checking D.LGS 271/99’s requirements in particular as far as the
Italian Seafarers Health & Safety in the workplace are concerned, with particular focus
on injuries reporting on board. The D.LGS 271/99 regards the adaptation of the
legislation on the health and safety of seafarers on board ships, in order to ensure:
ü Protection of health and prevention from occupational accidents and
occupational diseases;
ü Correct risk assessment on board ships;
ü Hygiene conditions and habitability of crew accommodations;
ü Use of Personal Protective Equipment (PPE);
ü Work and Rest hours;
ü Crew training;
ü Share information.
b) The aim of the second family is to check the MLC Requirements in particular as far as
the seafarer’s worker rights and principles is concerned. The Code is organized under
five main arguments:
ü Requirements for seafarers to work on a ship;
ü Conditions of employment;
ü Accommodation, recreational facilities, food and catering;
ü Health protection, medical care, welfare and social security protection;

3

Collection and reporting to the Administration of such data is a requirement of D-LGS 271/99.

4

As an example, Non Conformity (NC) detection and records of findings are often managed manually
(on paper) making any kind of statistical analysis for trend identification (a must in BBS) impossible.
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ü Compliance and enforcement.

SECOND FAMILY OF PILOT

FIRST FAMILY OF PILOT

For both families of pilots we will study the application of BBS as highest Standard on
Health and Safety at work and the related need for a tool (i.e. the gap between D.3.1.2
and D.3.1.3).

The following table summarizes what we are going to demonstrate with pilot applications:
POSSIBLE
LEGISLATIVE
FOCUS ON
DESCRIPTION
MARINE
ACTORS
FRAMEWORK
PILOT
SCENARIO
RO-RO PAX
INJURY
Art. 25 - Injuries on board ships
B→A
CRUISE
Art. 26 - Statistics on injuries
REPORTING
ALL SHIPS
Legislative
RO-RO PAX
Decree
Art. 7 - Obligations of the Master
ACTIVITIES
CRUISE
Art.
8
Obligations
of
the
seafarer
271/99
B→A
ON
Art. 17 – Manual of workplace safety
OFFSHORE
BOARD/JOBS management
and related laws
PLATFORM
D. Lgs. 108/05
T.U. DPR 1124/65
L. 1602/62
DPR n.114/2010
C.N. art.323
D.M. 30/11/07
D. Lgs. n.136/11
DPR n. 231/06
L.1045/39

WORKPLACE

TRAINING

Maritime
Labor
Convention
ratified by Italy on
20/11/2013 and
entering into force
in Italy on
19/11/2014

OCCUPATION
AL
ACCIDENTS,
INJURIES
AND
DISEASES

Art. 32 - Approval of the workplace
safety Plan
Art. 33 - Certificate of the on board
workplace safety
Art. 27 - Information and training of
seafarers
Art. 11 - Work hours on board ships
(in particular activities of training on
health and safety at work on board,
concerning the performed job
The competent authority shall ensure
that:
i. occupational accidents, injuries
and diseases are adequately
reported, taking into account the
guidance provided by the
International Labor Organization
with respect to the reporting and
recording of occupational
accidents and diseases;
ii. comprehensive statistics of such
accidents and diseases are kept,
analysed and published and,
where appropriate, followed up by
research into general trends and
into the hazards identified;
iii. occupational accidents are
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RO-RO PAX
CRUISE
OFFSHORE
PLATFORM

A→B

RO-RO PAX
OFFSHORE
PLATFORM
ALL SHIPS

B→A

RO-RO PAX
CRUISE

A→B
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USE OF
ICT
TOOL
1,2,4

1,2,4

1,2,3

1,2,3

1,2,4

investigated.

ACTIVITIES
ON
BOARD/JOBS

i. Operating procedures for each
area/ activity;
ii. Provided PPE;
iii. Work and Rest Hours

RO-RO PAX
CRUISE

WORKPLACE

Reasonable precautions to prevent
occupational accidents, injuries and
diseases on board ship, including
measures to reduce and prevent the
risk of exposure to harmful levels of
ambient factors and chemicals as well
as the risk of injury or disease that may
arise from the use of equipment and
machinery on board ships.
Area:
i. maneuvering area and mooring;
ii. main deck;
iii. engine room;
iv. infirmary and medical equipment ;
v. accommodations and recreation
rooms;
vi. Kitchens.

RO-RO PAX
CRUISE
OFFSHORE
PLATFORM

TRAINING

The adoption and effective
implementation and promotion of
occupational safety and health policies
and programs on ships that fly the
Member’s flag, including risk
evaluation as well as training and
instruction of seafarers;

RO-RO PAX
CRUISE
OFFSHORE
PLATFORM

A→ B

1,2,4

A→B

1,2,4

B→A

KEYS:
ACTORS:
A. Competent Authority
B. Ship Owner
USE OF ICT TOOL
1- Not required by law, the ICT tool could be helpful for survey activities required by Competent Authority
2- Not required by law, the ICT tool could be helpful for “paperless” and “e-admin” sending data
3- Not required by law, the ICT tool could be helpful for certification activities
4- Company already has an ICT tool for internal use
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1,2,3

4 Technical Specification
Below the identified marine operational scenario are detailed:
• the D.LGS 271/99 and MLC are a scenario where a ICT support is not at present
foreseen and therefore the surveying and recording and activities will be performed
“on paper”;

4.1 D.LGS 271/99
General principia:
•

•

Purposes of the Decree:
o To state and define the general criteria general measures for the protection of
the health and safety of seawares;
Most relevant items:
o Roles, responsibilities and obligations of the Ship-owner, the Captain, the s
seafarers;
o Working time;
o Prevention measures;
o Survey;
o Injury management.

4.2 MLC, 2006
General principia:
•

•

Purposes of the Convention:
o To create a single, coherent instrument embodying as far as possible all up-todate standards of existing international maritime labour Conventions and
Recommendations;
o To create new instrument to secure the widest possible acceptability among
governments, ship-owners and seafarers committed to the principles of
decent work.
Most relevant items:
o Minimum requirements for seafarers to work on a ship;
o Conditions of employment;
o Accommodation, recreational facilities, food and catering;
o Health protection, medical care, welfare and social security protection;
o Health and safety protection and accident prevention.

5 Incidental factors in shipping & port operations (CIMNE)
5.1 Introduction
The sea is a hostile and aggressive environment, whose strength can be manifested against
ships moving in it and humans that operate them. The results are incidents / accidents on
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board ships that have occurred and will occur as long as the persons carrying out operations
on board. The numerous problems affecting the crew began to be detected during the study
conducted maritime accidents during the sixties, but the literature of the time was not all
criticism that could be expected and justified the events for mistakes by the crew , is meaning
to human error. Subsequent studies have substantially changed the arguments and
determined that when a marine casualty occurs converge various circumstances and can
continue even recourse to justify (too often) human error, a chain of factors, primary and
secondary are included, which have been trigger incident / accident.
This new focus on the responsibility of incident / accident can be attributed to human error,
but the root cause of it can be a set of inappropriate actions. It is important to have a view of
the stage and nuanced as the situation of the crew on board the vessel and the circumstances
in which it does work and life on board. The study of the chain of factors whose consequence
is the incident / accident provide the required arguments for the preparation of new
legislation on safety and risk prevention on board ship.
Currently it is an obsession with security departments of shipping and the working groups of
organizations at the time of designing hardware and software to increase security aboard
ships, it has a "negative" reflection due to fatigue producing crews to perform the myriad rules
and regulations compliance. The "positive" side is that there may be a significant reduction in
incidents on board, to be able to implement the new procedures adequate to prevent the
development of work in optimal conditions.
An important condition for a safe working environment on board the ship is that the ground
crew that manages security and crew that the ship is in working with the same security
settings. Putting both efforts the crew is less prone to errors and are responsible for security
are better able to make the right decisions at the right time .
The effort of shipping and security organizations are sometimes not rewarded by the labors
performed due to problems of huge amount of legislative matters with which they must work.
The opinion of many maritime professionals to introduce preventive methods is the need to
use clear safety procedures on board and consider the risk factors that affect the incident /
accident, for example, implement a safety culture that is assumed by the crew as a
"certificate" of his own integrity. The attribution of incidents / accidents to "human error
factor" must be reduced by providing new solutions. For example, some of the errors that
have motivated incidents / accidents have been reduced by the implementation teams
working with automated procedures. The use of IT applications in performing routine work, is
an example, unfortunately the machine to replace the person, it is more efficient, does not
make mistakes, is not subject to disease problems and their accuracy is very high.
Admitting that high a percentage of operations on board a ship can be automated, it is a very
important part where human intervention is necessary, because the crew can make decisions,
and the machine does not think, but running a program routinely, although it was prepared by
an expert can make a mistake and however minimal trigger an incident / accident.
Admitting that a significant portion of incidents / accidents that happen on board can not be
overcome by automating will be necessary to introduce prevention security problems arising
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when performing the work crew. Prevention is based on known risk factors that directly or
indirectly on the problems that arise on a ship in the course of their work by the crew. The
points will work to establish the risk factors are:
1. Analyze the inputs ( check list BBS ) supported by international law.
2. Assess the professional motivation of the marine and assess your situation when you
do a job.
3. Study the risk factors that impact directly and indirectly on every job.
4. Properly manage the risk prevention of incidents on board.
The four points listed will be developed individually by analyzing the risks involved work
components of a crew aboard a ship. Concepts will be introduced aimed at explaining what the
risk factors affecting the incidents / accidents occurring on board and will be considered to
reduce them by a set of preventive measures designed to enhance security are.

5.2 International laws
The world of shipping is regulated by conventions, codes, directives and circulars of
international organizations, governing all matters related to the movement of goods by sea
and the safety of the ship and cargo, crew and the marine environment. Then refer to some
examples of these specific regulations for each type of goods, ships and environments,
showing that sometimes there are so many rules and regulations that contain that can get to
overlap each other, it is so it will reference to specifics. The Navy must know very well all the
regulations affecting specifically to his ship and the goods it transports.
Whereas random order documentation and without trying to gather all the regulations that
must be on board a ship referred to below is part of it . Strictly from the point of view of
safety, the documents must know the crew are at least Vessel Manual, SOLAS and code /
convention that refers to the goods carried.
The application of safety standards on board ships has managed to change the mindset of
everyone involved in shipping. It has gone to "waste" money on security features to "invest" in
security, which means a move away from an old culture to meet external to the development
of a safety culture based on responsibility rules. Documents to be discussed have been
generated or modified considering the new culture and are an example of how the law should
be the support on which is seated finding risk factors that must be prevented to avoid the
incident / accident at sea.
For example work with several documents to prevent risks on board ships taking into account
the following:
1. Ship Manual.
2. SOLAS.
3. Handbook for inspection of ships and issuance of ship sanitation certificates.
4. Guidelines on the basic elements of a shipboard occupational health and Safety
Programme.
5. Code for the Investigation of Marine Casualties and Incidents.
6. Directive 2009/18/EC.
7. International Safety Management Code.
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8. Maritime Labour Convention, 2006.
5.2.1 Ship Manual
The Manual is a specific document that is generated when the ship is built, is updated before
leaving the yard and when he suffers a major transformation. It refers to all the rules and
procedures that are necessary to meet the operations and work is done safely. It contains all
the drawings and descriptions of equipment, and references to national and international laws
of time, so it is an invaluable aid to the crew.
5.2.2 SOLAS, Safety of Life at Sea
The SOLAS Convention is considered, from its first major international version of the treaty
concerning the safety of merchant ships. It was adopted in 1914 in response to the Titanic
disaster. Later versions were new in 1929, 1948, 1960 and 1974, the latest version is included
tacit acceptance procedure, which facilitated the entry into force of amendments.
The SOLAS refers to all the elements and security equipment of the ship and contains
standards for ship safety, crew, cargo and environment are safe and no incidents / accidents. It
is a basic document which must be considered in preparing the procedures to prevent
problems that may occur during navigation or when the ship is in port or shipyard.
A simple listing of the SOLAS chapters contains shows the need to go to their rules when we
set up preventive procedures. For example:
I.
Chapter I: General Provisions. Includes regulations concerning the survey of the various
types of ships and the issuing of documents signifying that the ship meets the
requirements of the Convention. The Chapter also includes provisions for the control of
ships in ports of other Contracting Governments. Chapter II-1: Construction - Subdivision
and stability, machinery and electrical installations. The subdivision of passenger ships
into watertight compartments must be such that after assumed damage to the ship's hull
the vessel will remain afloat and stable. Requirements for watertight integrity and bilge
pumping arrangements for passenger ships are also laid down as well as stability
requirements for both passenger and cargo ships. Chapter II-2: Fire protection, fire
detection and fire extinction. Includes detailed fire safety provisions for all ships and
specific measures for passenger ships, cargo ships and tankers. Chapter III: Life-saving
appliances and arrangements. The Chapter includes requirements for life-saving
appliances and arrangements, including requirements for life boats, rescue boats and life
jackets according to type of ship. The International Life-Saving Appliance (LSA) Code gives
specific technical requirements for LSAs and is mandatory under Regulation 34, which
states that all life-saving appliances and arrangements shall comply with the applicable
requirements of the LSA Code. Chapter IV: Radiocommunications. The Chapter
incorporates the Global Maritime Distress and Safety System (GMDSS). All passenger
ships and all cargo ships of 300 gross tonnage and upwards on international voyages are
required to carry equipment designed to improve the chances of rescue following an
accident, including satellite emergency position indicating radio beacons (EPIRBs) and
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II.

III.

IV.

V.

VI.

VII.

VIII.

IX.

search and rescue transponders (SARTs) for the location of the ship or survival craft.
Chapter V: Safety of navigation. Chapter V identifies certain navigation safety services
which should be provided by Contracting Governments and sets forth provisions of an
operational nature applicable in general to all ships on all voyages. This is in contrast to
the Convention as a whole, which only applies to certain classes of ship engaged on
international voyages. Chapter VI: Carriage of Cargoes. The Chapter covers all types of
cargo (except liquids and gases in bulk) "which, owing to their particular hazards to ships
or persons on board, may require special precautions". The regulations include
requirements for stowage and securing of cargo or cargo units (such as containers). The
Chapter requires cargo ships carrying grain to comply with the International Grain Code.
Chapter VII: Carriage of dangerous goods. The regulations are contained in three parts:
Part A. Carriage of dangerous goods in packaged form - includes provisions for the
classification, packing, marking, labelling and placarding, documentation and stowage of
dangerous goods. Contracting Governments are required to issue instructions at the
national level and the Chapter makes mandatory the International Maritime Dangerous
Goods (IMDG) Code, developed by IMO, which is constantly updated to accommodate
new dangerous goods and to supplement or revise existing provisions.
Part A-1. Carriage of dangerous goods in solid form in bulk - covers the documentation,
stowage and segregation requirements for these goods and requires reporting of
incidents involving such goods.
Part B covers Construction and equipment of ships carrying dangerous liquid chemicals in
bulk and requires chemical tankers to comply with the International Bulk Chemical Code
(IBC Code).
Part C covers Construction and equipment of ships carrying liquefied gases in bulk and gas
carriers to comply with the requirements of the International Gas Carrier Code (IGC
Code).
Part D includes special requirements for the carriage of packaged irradiated nuclear fuel,
plutonium and high-level radioactive wastes on board ships and requires ships carrying
such products to comply with the International Code for the Safe Carriage of Packaged
Irradiated Nuclear Fuel, Plutonium and High-Level Radioactive Wastes on Board Ships (INF
Code).
Chapter IX: Management for the Safe Operation of Ships. The Chapter makes mandatory
the International Safety Management (ISM) Code, which requires a safety management
system to be established by the shipowner or any person who has assumed responsibility
for the ship (the "Company").
Chapter XI-1: Special measures to enhance maritime safety. The Chapter clarifies
requirements relating to authorization of recognized organizations (responsible for
carrying out surveys and inspections on Administrations' behalves); enhanced surveys;
ship identification number scheme; and port State control on operational requirements.
Chapter XI-2: Special measures to enhance maritime security. Regulation XI-2/3 of the
chapter enshrines the International Ship and Port Facilities Security Code (ISPS Code). Part
A of the Code is mandatory and part B contains guidance as to how best to comply with
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the mandatory requirements. Regulation XI-2/8 confirms the role of the Master in
exercising his professional judgement over decisions necessary to maintain the security of
the ship. It says he shall not be constrained by the Company, the charterer or any other
person in this respect.
5.2.3 Guidelines on the basic elements of a shipboard occupational health and safety
programmer
These guidelines describe the basic elements of a shipboard occupational health and safety
programmer (SOHSP). The elements set out in the appendices are applicable to all vessel types
and are fundamental pieces of a systematic occupational health and safety programme, which
may be used by company line managers, health and safety personnel or consultants who are
implementing, improving or auditing the effectiveness of a shipboard occupational health and
safety programme.
The Maritime Safety Committee, at its eighty-first session (10 to 19 May 2006), and the Marine
Environment Protection Committee at its fifty-third session (18 to 22 July 2005), recognizing
the need to provide guidance to personnel or consultants who are implementing, improving or
auditing the effectiveness of shipboard health and safety programmers, approved Guidelines
on the basic elements of a shipboard occupational health and safety programmer, as set out in
the annex.
5.2.4 Code for the investigation of maritime accidents
The Code includes and develops best practices for investigating marine casualties and
incidents practices, was adopted in November 1997 by the International Maritime
Organization by resolution A.849 (20), subsequently amended by resolution A.884 (21). The
purpose of the Code for the Investigation of Marine Casualties and Incidents is to promote
cooperation and the adoption of a common approach among the states with respect to the
investigation of marine casualties and incidents.
The Code states in Chapters rules and regulations for the investigation of marine accidents, for
example, it is a way that when, for example, two similar accidents occur, whether on ships
from different countries, to apply the same procedures, the results not be vitiated by the
interpretations. The conclusion is that the data obtained will help prepare effective safety
standards for more effective prevention of accident / incident form.
From the point of view of personal safety, it is interesting to note Chapter 24: "Protection of
witnesses and other parties involved "when preventive safety standards are established, and
the research could blame a crewmember. Interesting is Appendix 1, which sets out the "ILO /
IMO method to investigate the human factor," using the SHEL model to collect data in the
workplace. The human element is located in the center of the model, taking into account that
each crew member brings different strengths and limitations, whether physical, physiological,
psychological or psychosocial nature. These factors subsequently help in establishing risk

factors.
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Diagram ILO / IMO model for investigation of maritime casualty on board.

5.2.5 Directive 2009/18/CE
The directive of the European Parliament and Council of 23 April 2009 establishing the fundamental
principles governing the investigation of accidents in the maritime transport sector and Council
Directives 1999/35/EC amending and 2002/59 are set / EC of the European Parliament and Council.
What it does is to endorse the resolution A.849 (20) by which the Code for the Investigation of Marine
Casualties and Incidents is approved, noting that the investigations into marine casualties improve
maritime safety, to contribute to the prevention of such claims , resulting in the loss of lives and ships
and pollution of the marine environment.

5.2.6 International Safety Management Code
The Code was adopted at the 18ª IMO Assembly in November 1993 by IMO Resolution A.741 (18),
among its objectives underlines the intention of writing a series of standards to improve the safety of
international shipping and reduce pollution from ships, modifying the how to manage their operations,
cargo and crews. To these may be added another goal to ensure safety by avoiding both personal injury
or loss of life and damage to the marine environment. The implementation of the ISM Code means
supporting and encouraging the development of a safety culture in shipping.

5.2.7 Maritime Labour Convention, 2006
The document compiles information on seafarers, was prepared taking into account the standards of
the International Labour Organization, seeking that the working conditions of workers are as favorable
as possible, being united in an international agreement; adopted, on 23 February 2006. Specifically for
the topic, risks on board ships, it can highlight several points, for example:
ü Training and qualifications of crew (seafarers).
ü Hours of work and hours of rest.
ü Health and safety protection and accident prevention.
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ü

Marine casualty.

5.2.8 STCW, Guide for Seafarers
The objective of the STCW Convention, as amended, is to establish the necessary international
standards for training centers and educators develop the skills required and the seafarers currently
powers. The ITF has prepared this guide to help seafarers to understand reviews and locate information
that will interest more. The documents are two: Maritime Labour Convention (MLC, 2006), to collect
updated rules and fundamentals that are contained in the international conventions and
recommendations on maritime labor. It entered into force on August 20, 2013. Convenio Internacional
sobre Normas de Formación, Titulación y Guardia para la Gente de Mar (STCW, 1978). It is a regulation
that collects international standards of training, certification and watchkeeping for seafarers.

5.2.9 Assess the professional motivation of the marine and assess your situation
when you do a job
The professionalism of the crew and motivation are two factors that cannot be questioned. Any person
who becomes part of the crew of a ship knows that their behavior may depend not only their physical,
but also his teammates. They are more than enough reasons for the crew they know all aspects and
safety equipment. Another argument is that professionalism during your stay on board exercises are
performed and are put into practice many assumptions that are developed with the highest possible
efficiency.
If we delve into the topic of professional motivation, it can happen, though it happens rarely, this
depending on the level of qualification. If this happens it should happen that the higher the level
required for the job, the greater the degree of compliance by the crew. The conclusion is that only
people who head the organizational ship are trained to do work.
Another factor that may vary with the position of the crew on board, is the degree of responsibility
described in the org board that contains job descriptions of all necessary charges for ship operation.
When responsibility does not correspond to the level of qualification and training required by the law,
for the different people who make up the crew, the possibility of errors , resulting in incident / accident
occur.
A normal crew of a merchant ship will normally consist of a captain, three mates, four sailors, a cook, a
chief engineer, two officers of machines, an electrician and two oilers. Keep in mind that depending on
the type of vessel may change the number of crew, which rarely changes are the different functions that
make up the crew.
The skill level of the crewman describes the STCW and under it, each person will receive the necessary
training in technical and safety knowledge to embark, which leads to say that the work will be
distributed by the higher charges under the procedures of the ship and the safety measures applicable
at all times.
The work of each crew member is always given by a senior person, which to prevent incidents /
accidents fixed operating conditions considering when performed alone or several people involved in it.
The errors that occur can be corrected when several people work together, using advice from the crew,
but it can also happen that errors multiply due to a chain of successive failures of the crew involved in
the action, which be necessary to limit the actions of each person.
The factor of individuality in the way they work may depend on the type of vessel, eg a passenger ship
the conditions under which work is performed are usually several people (crews are more numerous),
you can even say that sometimes you must work under stress can produce a crowd of people outside
the crew.
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5.3 Study the risk factors that impact directly and indirectly on every
job
Factors that may be considered on board a ship which are likely to be considered for effective
prevention of incidents / accidents, can gather in two sections: those that directly or indirectly affect
each work. Countless and to analyze systematically, they began to know the qualifications required for
each crewmember and responsibility within the organization of the ship. Based on the qualifications and
responsibilities of the crew is to reduce (even eliminate) the problems affecting the limiting crew by
preventing all risk factors.
Risk factors that can be studied to establish a prevention of incidents / accidents occurring on board a
ship as argumentative basis have two aspects, the study of human behavior ( psychological
characteristics ) together with the social changes that are occurring in society (sociological arguments),
and your environment are analyzed. All risk factors and arguments submitted must be guaranteed by
international law.
Starting with the risk factors that directly impact an incident / accident and have connotations from the
point of view of human behavior, arising during the execution of a job, we have the following that relate
to:
• Qualification.
• Responsibility.
• Social changes.
• Day off.
• During working hours / extras hour.
• A first-time, part-time and end of day.
• Reduced crews.
• Considerations on the work itself:
• Manipulating or equipment and / or tools.
• Noting or screens and / or dashboards.
• Comfortable / uncomfortable.
• Monotony / repeatability.
• Cadence of work.
When a crew starts its activity after having sufficient rest, have a predisposition to start your work day,
facing their duties and responsibilities, with a good physical and mental attitude, which means that will
address risk situations they will be present with maximum security. The likelihood of an incident /
accident occurs will be lower.
Risk factors arising from the relationship of the crew with their tools, especially in the engine room,
meet in the prevention conducted for problems in the engine, for example, the middle and working
environment. Are incident / accident major number and importance compared to that occurring in the
bridge.
Ships remain operating twenty four hours a day, especially when browsing so if the crew is reduced to
continue operating mean that it will be necessary to reduce rest periods and overtime, possibly outside
permitted. Both factors lead to the appearance of problems and the risk of the incident / accident
increases may occur. Recall that the maritime authority that determines the number of crew accordance
with the rules and laws.

MONALISA 2.0 - USER, TASK AND ENVIRONMENTAL PROFILES

20

A second aspect of risk factors is an approach to which indirectly affect human behavior and address the
problems arise that may occur during the development of certain jobs: Those factors that deal with the
situations of the environment in that is developing work. For example situations where environmental
conditions are variable or where the crew has different characteristics.
• Cold / heat.
• Day / night.
• Noise / silence.
• Inside / Out. (Under the Bridge or the wings; within the control of machines or by machine,
analysis of environmental conditions).
• Time embarked.
• Short / medium Trip / long.
• Women / men.
• Regular staff / eventually. (Security considerations in the workplace).
The list of risk factors shows that the incident / accident can occur at any time first and second in
variable environments, reasons why in some specific cases the risks are not easily analyzed, so it is not
possible prevention limit to achieve incidents / accidents on a merchant ship.
Risk factors to be studied have been limited to a work environment defined by the areas of the
wheelhouse and the machine chamber. Both spaces can have more effective prevention due to the
possibility of identifying the conditions under which the operations are performed, and in this way some
results may be predictable, allowing specific preventive actions. As a negative argument, the known
statistics show that in general the crew of machines are the most incidents / accidents have had in the
past, this was because it was the largest on board vessels collective.
A critical factor to establish the risk factors in the prevention of an incident / accident is the time from
the event to take actions aimed at easing the problem occurs. Before an event is necessary to react
quickly, reducing the time between triggering the events and decisions in order to control the problem.
It is necessary to avoid blocking the resolution capability of the people involved looks both rugged as
contributing their efforts to help.
Preventing incidents / accidents that include the existing risk factors should be based on avoiding injury
on the human body that may affect these parts:
• Head: neck, eyes, ears.
• Family: back.
• Upper extremities: hands, elbows, arms.
• Lower Extremities: knees, legs, and feet.
• Internal organs.
• Burns.
In general muscular injuries may be due:
• Contusion: is due to a blow with a blunt object.
• Sprain: is a sudden twist of a joint.
• Fracture: it is a result of blows or falls.
• Muscle cramp: is due to an involuntary spasm of a muscle that causes severe pain. It usually
occurs, inter alia, due to muscle fatigue or poor posture.
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Major parts of the human body that can be subject to injury incidents aboard the vessel.

5.4 Properly manage the risk prevention of incidents on board
The procedures used to manage security on board the ship taking into account existing guidelines and
rules which in addition to managing the quality of the procedure should be considered as processes and
what kind of crew are targeted focus, for example, who are the charges that those who plan and carry
out the work.
The organization of all material safety officer shall correspond to the appropriate department: bridge or
machines. To achieve continuous improvement of the management system should ensure that the crew
involved in maintenance of the equipment and thus prevent incidents / accidents for the use of
materials in poor condition.
A comprehensive safety management on board means focusing on the quality of the materials used in
the optimization of the processes involved in the participation of all the crew and the benefits that the
reduction of incidents / accidents reported to the ship owner costs that come in the form of personal
injury or equipment destroyed. Summarizing the comprehensive management requires a commitment
involving all crew members and decisions are taken from the captain to the junior crew.
There are many elements that are valid to manage any type of vessel and make are gathered in a
program that can improve safety management in shipping companies or ship owners. The International
Maritime Organization (IMO) to define several measures intended to be basic in any safety program in
the works that are carried on board a vessel and its Maritime Safety Committee provides guidance to
ship-owners to prepare and improve their security programs implement board. Some basic elements
that should contain these security programs are:
1. The control of the risks that may occur during the course of the work, this allows to anticipate
the problem.
2. Formation checking before boarding staff has the necessary expertise in security to avoid
endangering other crew.
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3.
4.
5.
6.
7.

Participation of staff in all the exercises and lectures are scheduled during the navigation of the
ship.
Crew members must be involved in at all times comply with established safety standards.
Crew must notify the controls when it detects unsafe working conditions or safety equipment is
in good condition.
Investigation by the shipping of injuries and incidents occurring in its vessels, analyzing the
accident in question and determine what the original cause and intervening factors.
Periodically conduct an assessment and refinement of the program, checking all aspects of ship
management plan.

5.5 Risks factors areas of the bridge and engine room
Considering the risk factors that are present in the areas of bridge and machine some examples in which
these factors affect risk and the chances of preventing them, with the ultimate goal of reducing
incidents / accidents on board is vessels.
The problems that can appear in the two areas bounded may be similar, but the number is much higher
in the engine room in the wheelhouse because, first the number of people working on the machine is
higher, so the you increase chances of the second surface of the machine is much higher incidents so
there are more chances of the incident.

5.5.1 Risk prevention in the wheelhouse
The bridge area is reduced, however we will also consider the exterior space around it, it also work for
people who perform their duties in the wheelhouse. Prevention system will be evaluated in two
situations one while the ship is sailing and another when in port.
Ship sailing:
§ Beats by lack of stability due to ship motions: injuries can occur anywhere in the body.
§ Strokes due to displacement of doors: injuries can occur in the hands.
§ Liquid Spillage on keyboards, electric panels or screens (may produce sparks or flashes): injuries
affecting the eyes and face.
§ Spaces defective condition of the bridge.
Ship in Port:
§ Falls by slipping or tripping.
§ Spaces defective condition of the bridge.
§ The areas of research that will analyze your system for preventing an incident / accident are
the bridge and the machine, while the ship is at sea or when in port.

5.5.2 Prevention of risks in the engine room
Risk prevention in the engine should be considered as general items for preparing the following:
Ship sailing:
§ Falls by slipping or tripping.
§ Lifting, pushing or pulling heavy objects.
§ Spaces defective condition of the machine.
§ Lack of proper equipment for the job.
§ Lack of precautions or oversights in racking fuel.
§ Losses in tanks, pipes, valves ruptured.
§ Improper cleaning of the different platforms.
§ Perform welding work or other relief that could give rise to sparks.
Ship in port:
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§
§
§
§
§
§
§
§

Falls by slipping or tripping.
Lifting, pushing or pulling heavy objects.
Spaces defective condition of the machine.
Lack of proper equipment for the job.
Lack of precautions in the fuel fillers and racking.
Losses in tanks, pipes, valves ruptured.
Improper cleaning of the different platforms.
Perform welding work or other relief that could give rise to sparks.

Control chamber machines.
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The two photographs shown of an engine give an overview of the number of problems that must be
prevented to avoid injury during movement of the crew by the different spaces where teams and engines
that provide propulsion to the ship are located.

6 Profiling methods (ERGOPROJECT)
6.1 Introduction
This chapter aims to present the results of the recourse to profiling methods (personas,
scenario) to create fictional characters and working environments to represent the different
users which might use the B-BS ICT tool and to provide a better understanding of their mental
models (habits, needs, goals and expectations) to the developers.
It starts with a general overview of profiling methods in Human-Centred Design (HCD) and its
use in maritime domain (i.e. in EU-research projects) and then move on to the steps which
were took to apply these methods in Monalisa project and their results.

6.2 User research and profiling
In this phase of the project, it was started an activity of user research on the participants to
the pilot studies to identify target users in maritime domain which will use the B-BS ICT tool,
for which purposes and in what working conditions, and to share the results with the
development team, as expected in the conceptual design phase of an HCD process, as
extensively described in D 3.1.2.
User research develops an understanding of users’ needs/constrictions of working
environment and how the ICT tool fits into that. It helps determine how the tool meets the
determined requirements and how it fits within users’ lives.
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To achieve this, it was decided to use two methods of profiling, personas and scenario
(presented below), which require both users’ direct involvement and/or participant
observation.
It is important to share users’ key characteristics, which emerge from personas and scenario,
with the developers before the conclusion of the design phase and the release of the beta
version of the B-BS ICT tool because this allows them to fully understand target audience’s
needs and, if necessary, to implement the beta version, which will be subjected to usability
and acceptance testing during the pilots, as describe before.
6.2.1 Personas
Personas are hypothetical archetypes of users, which are described as unique characters with
specific details, that make designers/developers understand the real users who will adopt the
final product. Each persona can represent a group of people with shared behavioral
characteristics (Pruitt and Grudin, 2003).
Alan Cooper was the first to talk about personas development in HCD process as a realistic way
to represent the target users (Cooper, 1998): based on field research and interviews, personas
are often used in HCD processes as a way of “capturing” the ideal user or identifying unifying
characteristics of users.
Personas are defined by their practical and company-oriented goals as well as by their
identities, behaviors, mental models and personal expectations in using the final product.
They are usually presented as narratives and aim to create a realistic version of the user or
user group in a specific context and they help design team members to maintain real users’
perspective while designing (Idoughi, Seffah, Kolski, 2012).
Personas description is used as well as the basis for outlining a scenario that investigates the
use of the product from users’ point of view.
6.2.2 Scenarios
Scenarios describe in a narrative way the context in which a user or a user group use a
product. They present the goals to be achieved and the eventual criticalities from the
particular user point of view, defining the possibilities that the users have in trying to reach
their goals through the product.
In creating the story for a scenario, causality has to be considered as a necessary narrative
element to insert, since the focus is on the relationship between user’s actions and resulting
reactions of the product.
Scenarios have been used in HCD approach (Jacobson, 1995) as efficient abstractions of users'
tasks and they respond to the key challenges in technology design, because they are concrete
representations of daily working contexts and flexible artefacts to users’ hypothetical usage
(Carroll, 2000).
In this meaning, scenarios help designers/developers in defining or re-defining some
characteristic of the product, because, through a most realistic story, they show to what
extent final users’ real activities can collide with design work and, in doing so, they offer the
first glimpses of solutions, as well, which will have to be implemented in a later updated
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version of the product itself and tested again with real users in the next phases of the
designing/development process.

6.3 Criticalities in developing user profiling in maritime domain
As widely illustrated in D 3.1.2, to apply a HCD approach in a working environment it is
essential to involve real final users into the process.
In maritime domain - as in others - it could be possible to meet organizational obstacles
(Bauer, 1991) in recruiting seafarers as participants to HCD activities, such as interviews and
participant observation, which are preparatory to user profiling, both for the constricting
physical working environment and for the intense work rate. In the particular case of maritime
sector, ship owners could not be willing in offering time and spaces to develop these necessary
activities.
Nevertheless, the many evidences in other fields (i.e. aviation, medical, aeronautical,
transportation) of the positive effect of users’ participation to the development stages, which
revealed itself in a more positive changes acceptance by users and a general improvement in
working safety and performances (Endsley M.R., Boltè B., Jones D.G., 2003), are worth the
efforts to try to apply a HCD approach to maritime domain, as well.
Having said that, it becomes clear how very little are the references to user research and
profiling in maritime, which were found in literature.
For the purposes of SubAct 3.1, it could be possible take as examples:
• Petersen’s personas in the development of EU CyClaDes project to focus on all the key
participants in the operational lifecycle of ship systems, from stakeholders to seafarers
(Petersen E., 2013).
• Alexander’s ECDIS voyage, one of the most exemplifying uses of scenario in maritime
sector, which describes both the potential and the complexity of an electronic chart
system through the fictional experience of the guard duty Watch Officers (Alexander
L., 2011).

6.4 User profiling for Monalisa 2.0 SubAct 3.1
For the development of personas and scenario to share with the developers of the B-BS ICT
tool, the seafarers of the Spanish pilot studies, as described in D.3.1.6 were interviewed on
the telephone.
The sample was composed of thirteen seafarers (one of them was a woman), and equally
represented by deck staff (six workers) and engine room staff (eight workers).
The questions ranged from their habitual tasks and habits (i.e. shifts span, work wear,
communication with colleagues), to their attitude to new technologies (i.e. hours per week
surfing on the Internet, smartphones use, interaction with mobile Applications) and to their
care for workplace and activities safety.
The results of this activity, on the basis of the most recurring participants’ answers, show that
a third of the interviewed decided to work in maritime as a vocation, all of them work in shift
change wearing the necessary PPEs and they consider, for better or worse, that new
technologies have had an ongoing growing importance in their activities from the very last
years.
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From this evidence, the sample was divided in two streamlined categories: the younger
seafarers, with less maritime experience and more interested in new technologies, and the
older ones, much more skilled, but little or not all inclined to new tools.
Using these information as a starting point, two personas and scenarios about the use of the
mobile Application for the B-BS ICT tool were outlined.
The first fictional character and the related scenario present the younger seafarers, which use
daily Internet and mobile Applications for work and for private matters as well, which could be
more keen on using another mobile App on board. Nevertheless, they could apply to this use
in a very superficial way due to their lacking experience and a resulting inadequate safety
culture: they maybe can identify unsafe situations, but they cannot share information with
colleagues and are not on the lookout for ways to improve and promote safety and, so, to
avoid accidents.
On the contrary, the second fictional character and the related scenario present the older,
more expert seafarers, which are very receptive and most knowledgeable about safety
matters, but are not sufficiently accostumed to new technologies. They could face several
criticalities in using the the B-BS ICT tool and they could not clearly see how it can practically
improve on safety on board.
6.4.1 Personas
Antonio
“I use the Internet for everything, from talking to my parents home to searching the last news
bulletins”.
As a child, Antonio wanted to work in maritime sector because he has always been fascinated
by the commercial port of his hometown, La Coruña, which is one of the most important in
Spain.
He is one of the youngest between the officers and he is keen to learn and improve himself
from his superiors’ experience.
Personal information
Age: 28 years old
Residence: La Coruña
Position: Second Deck Officer
Education: Bachelor of Engineering
Character: exuberant, curious
Habitual tasks: when he is on duty guard, he always uses navigation information system, such
as radar image and ECDIS charts regarding the vessel’s position for a safe transit and he often
discusses about the reliability of the new systems with his older colleagues, which rely more
on looking out the window and watching with their own eyes sea and traffic conditions.
Personal habits: he speaks with his family at least one hour daily using VoIP and Instant
messaging services, mostly through his smartphone. He spends most of his free time online to
read publications, regulatory updates and newsletters.
Difficulties: he dislikes some long routes with poor ship traffic, when there is little he can do.
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Goals: he studies everyday and accumulates experience to get a promotion as quickly as
possible.
Sebastián
“In my opinion, computers have not simplified so much our job, they have just papers got
reduced”.
As soon as he got his high school diploma, Sebastiàn decided to get a job and the sector which
offered more opportunities was maritime.
He has always been a person of habit, so he has worked for the same company for more than
twenty years, having a slow career progression. He is one of the most respected and
trustworthy people among his colleagues and superiors.
Personal information
Age: 52 years old
Residence: Malaga
Position: Engine Room Supervisor
Education: High school diploma
Character: commanding, reserved
Habitual tasks: he always checks to have his equipment in proper order inside his tool pouch
and he is the one to always promote to perform proper maintenance operations.
Personal habits: he does not have a smartphone, but a plain mobile phone, which he uses to
make brief daily calls to his wife. He spends his free time making projects for his near
retirement.
Difficulties: he has a contrasting aptitude to new technologies on board. On the one hand he
recognize that they have simplified the operating procedures, but, on the other hand, he has
had difficulties in relying on them, since he thinks they could be distracting more than helpful.
Objectives: in his experience he lighted upon seeing a large number of accidents and/or near
misses, so his principal goal is working in order to guarantee everybody’s safety.
6.4.2 Personas
Deck – mooring operation
The crew is involved in mooring procedure and the captain asks for everybody’s special
attention since just a month before a third officer injured the fingers on his left hand, crushing
them between the tug’s line and the vessel’s fairlead when trying to let the tug go.
Antonio is so focused that when the smartphone releases the acoustic signal to indicate his
turn in using the ICT B-BS tool, he does not realize immediately what the signal is about and
looks puzzled at his colleagues.
Then he takes the phone from his pocket, which beside that is empty, and starts to fill in the
form very quickly, because he cannot got distracted right now. He just completes the minimum
mandatory checklist and goes back to his impelling tasks.
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He perfectly knows and he would have wanted to point out some other safety-related issues,
but he thinks that he can point out all these criticalities in the future during another session,
maybe in a most quiet duty shift.
Engine room
Sebastiàn
is
working
with
three
other
colleagues.
Two out of the four hours of his shift have passed. The youngest between his colleagues are
showing the first signs of boredom.
Suddenly, the smartphone given to him by the company releases a vibration to remind him to
fill in the checklist about the workplace conditions and his colleagues’ safety-related behaviors
in that moment.
He has difficulty in finding the device because his pockets are full of work equipment. When he
grabs it, he fills in all the items, with some uncertainty as he always had in using new
technologies, reporting no incorrect behaviors and quickly returns to his tasks.
He feels like he performs well, but he still does not see how a mobile App can affect his work
activities more than the frequent safety meetings in person.
The criticalities and users’ hypothetical difficulties in using the ICT tool are issues that the B-BS
ICT developing team members have to keep in mind during the next phases of design and
which UX and usability experts have to check and deepen through acceptance questionnaires
and usability testing as in D 3.1.6.

6.5 Next steps
The results of personas and scenario will be shared with the B-BS ICT tool developers, along
with the task analysis and the cognitive walkthrough of the alpha version of the Application,
since this focus on real users will help them in identifying eventual criticalities and managing
external constraints in the design process before the release of the beta version, which will be
subject to acceptance and usability validation.
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Appendix A: Revised Italian Standard Injury
Process_rev.9 – (separate file CONFIDENTIAL)

Recording

Will be provided, if requested, only to the European Commission

Appendix B: Legislative Decree n. 271/99 and Maritime Labour
Convention (separate pdf file; in Italian)
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Appendix C: Examples of a case where you apply the prevention
checklist (CIMNE)
The results of shock due to lack of stability due to ship motions can be specified in injuries
anywhere in the body. The case can be presented would be general structured as follows:
Ship sailing.
o
o
o
o
o
o
o
o

Workspace: wheelhouse.
Environment: gusty sea and wooded, with good visibility.
Time: 18:00 pm.
Staff involved: sailor and officer of the watch.
Labour: the sailor is ready to make coffee, the ship gives a lurch and falls over the
left arm.
Outcome of Incident: person with broken arm.
Remarks: when sailing under the conditions of course you have to limit the walks
over the bridge and avoid unnecessary travel.
Preventive actions:
o We believe that there are handrails around the grounds of the bridge to
move from side to side.
o Assuming the completion of the work is necessary, the officer must warn
the sailor and be aware of their action.
o The sailor must fix its position on the coffee to avoid falling.

C.1 Presentation of a case in the engine room for check on board
The example presented is based primarily on the study of real cases occurring on board and in
some cases resulted in fatal accidents. As a second operating point analysis of the legislation
that was in force at the time and later emerged that the changes implemented to correct
interferences contemplated. Finally it presents a course that includes the welding work in the
machine shop of a ship and analysis of all data with a checklist which is intended to introduce
the BBS procedures aboard vessels is obtained. Summing up the study of a case study allows
us to propose preventive safety improvements.
The argument that will be followed throughout the case study is developed in this section will
be based on achieving the ultimate objective basis of the existing legislation and checklist on
board ships, ie get a new checklist that takes into account the BBS procedures and risk factors
are measured before, during and after work.
The course covers all the procedures and circumstances surrounding the vessel personnel,
disregards the obligations at any time ground staff as it is not the object of the study being
performed. The end result of the accident is described chaining a series of mistakes that end in
a catastrophe.
The crew of a vessel is formed by a group of people who are organized as a hierarchically
structure with a single authority: the captain; delegating some of its functions in other

MONALISA 2.0 - USER, TASK AND ENVIRONMENTAL PROFILES

33

components of the officers and crew. Security is a section where everything is organized by
departments under strict international rules and standards, the result is an action plan in
which all the crew is involved.

C.2 Presentation of example and development.
The chief engineer of a ship is aware of the need to weld two steel sheets to place in a hollow
base that connects two engines, meets the first officer to plan the entire operation and
decided to perform the operation in the machine shop, while the ship is in port for arrival
engines can operate smoothly. It is intended to run the job looking to prevent problems that
may arise, for which the following topics are covered:
o Personnel involved.
o Risk Factors.
o Work planning.
o Development.
o Conclusions.
a) Staff involved on board, job description and duties.
Chief Engineer.
o Material available under the law. (Manuals, circulars shipping, check lists ...)
o Submit the job and set the security conditions in which they must perform.
Officer on watch.
o As directed by the Chief, controls the safety equipment is available.
o Verify that the crew performing the work is properly equipped.
o Reviews the safety checklist.
Machinist.
o
o

Runs the job, following the techniques and safety instructions received.
Select suitable material for the job.

o
o

Help the machinist by providing the tools you need.
Serves security hardware.

o

Supervises electronics to prevent failure during execution of the work and
must have communication with the control room of the machine to
communicate any emergency that occurs.

Oiler.

Electrician.

b) Risk factors before, during and after work.
Analysis of incidents that can occur while welding is performed in a space of the engine room
provides enough data to prevent risks that may arise.
Before starting the welding process risks to the individuals involved will depend on the
cleanliness of the workshop and its environmental conditions. For example, the presence of
bottles with liquids or grease rags can be sources of fire.
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During the welding process the risks assumed by the crew are derived from their failures
during the execution of work. For example, personal injury or injury to hands, bad placement
of parts and welded elements.
Finally once the work is completed, the risks often result from hot waste or elements
overheating.
Some risk factors is to carry out welding work in the machine shop, which is a space that
should be prepared for this work, so it is assumed that certain risks are not present. For
example there should be good ventilation, so that the problems could generate the
accumulation of gases not covered.
c) Work planning.
Although the Chief Engineer and First Officer are responsible for planning the work taking into
account the general safety to be included in the Manual of the ship, manuals and codes and
circulars of the shipping, do not forget that responsibility for any hot work is performed is the
captain.
Both prepare the proper work procedure and selecting the checklist to be completed before
starting and during operation as well as those used to verify operation is completed once the
entire process.
d) Development work.
The steps for the development of work will be the following:
First check that the general safety rules are followed and to verify compliance with existing
checklist, work must submit official present during the welding work.
Second, the officer and machinist must control by personal safety equipment you will use to
protect their physical integrity, for example at least shall be equipped with:
o Welding helmet with visor.
o Goggles to protect the eyes.
o Work gloves made of durable material at elevated temperatures.
o Leather apron.
Third all actions should be aimed to avoid the dangers of a welding job and the consequences
that may result from poor management of safety in the operation. For example, the operation
can lead to tragedy if the following items are not checked:
o Fragments and particles.
o Hot Sparks.
o Radiation.
o Splashes of molten metals.
o Fumes given off.
Fourth, specifically the risk of eye injuries occur and preventive measures to avoid it is valued.
The problems that can occur depend on the way the work, the ability of the person and the
conditions of space where running is done. The crew must be taken to the area where work is
safe and reduce the risk of damage and injury to the eyes. Some of these precautions are, for
example:
o Assess the risks of the work being done and how it can affect the eyes.
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o
o
o
o
o

Having the right equipment to protect the eyes.
Ensure that staff use available means.
Eliminate or reduce all risks to the eyes as possible
Keep bystanders away from the work areas and / or behind protective barriers
Identify with warnings possible hazards such as hanging or protruding objects.

e) Sample checklist applied:

f) Conclusions.
The presentation of the above case shows how the work is carried on board ships and
adopting a planned security measures, we note that although the safety regulations are fully
developed and are comprehensive checklist, the casuistry of accidents continues to increase.
The final conclusion of welding work, it may be that although the work is planned and
performed adopting appropriate security measures not avoid the possibility of occurrence of
eye injuries failures not covered by the checklists, so it is necessary increase preventive
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measures. For example, the ventilation of the workspace can avoid some of the eye problems
caused by welding work and referred to in the checklist, but do you consider a failure of it.
Summarize other findings are:
o
o
o
o

Introduce the concept of safety culture on board increasing dissemination and
raising awareness not only the crew but ground staff working in shipping.
Prepare preventive checklists.
Prepare new training courses for crew.
Place posters and new equipment adapted to the spaces.

Photograph of part of the human body where it can cause injuries listed.

C3 Checklist for risk prevention
The checklist presented is a first approach to find the risks that can be prevented during the
performance of work on board. The intention is to analyze in depth the existing legislation and obtain
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the

required
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