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FOREWORD

One of the [AEA’s statutory objectives is to “seek to accelerate and enlarge the contribution of atomic energy
to peace, health and prosperity throughout the world.” One way this objective is achieved is through the publication
of a range of technical series. Two of these are the IAEA Nuclear Energy Series and the IAEA Safety Standards
Series.

According to Article III.A.6 of the IAEA Statute, the safety standards establish “standards of safety for
protection of health and minimization of danger to life and property”. The safety standards include the Safety
Fundamentals, Safety Requirements and Safety Guides. These standards are written primarily in a regulatory style,
and are binding on the IAEA for its own programmes. The principal users are the regulatory bodies in Member
States and other national authorities.

The IAEA Nuclear Energy Series comprises reports designed to encourage and assist R&D on, and application
of, nuclear energy for peaceful uses. This includes practical examples to be used by owners and operators of
utilities in Member States, implementing organizations, academia, and government officials, among others. This
information is presented in guides, reports on technology status and advances, and best practices for peaceful uses
of nuclear energy based on inputs from international experts. The IAEA Nuclear Energy Series complements the
IAEA Safety Standards Series.

At present, there are over 440 operational nuclear power plants in IAEA Member States, with over 60 under
construction. Nuclear power plant industrial safety practices, accidents and near miss events are routinely reviewed
as part of IAEA Operational Safety Review Team (OSART) missions. Operating experience and research have
shown that good industrial safety practices at nuclear facilities during all phases of their life cycle is correlated with
superior performance. This performance is shown through an excellent nuclear safety culture and better cost and
schedule performance.

This publication is an update of IAEA-TECDOC-535, which was published in 1990. The TECDOC was a
guide to industrial safety reviews conducted in OSART missions. This new publication expands on the TECDOC
and provides good practices for industrial safety management and the special implications for nuclear facilities. It
also incorporates recommendations on occupational safety and health management systems from the International
Labour Organization. This information is intended to help all those involved directly and indirectly in ensuring
the safe operation of nuclear facilities and also to provide a common technical basis for dialogue between plant
operators and regulators when dealing with industrial safety issues.

The TAEA gratefully acknowledges the work of the contributors to the drafting and review of this publication.
The TAEA officer responsible for this publication was J.H. Moore of the Division of Nuclear Power.



EDITORIAL NOTE

This publication has been edited by the editorial staff of the IAEA to the extent considered necessary for the reader s assistance.
It does not address questions of responsibility, legal or otherwise, for acts or omissions on the part of any person.

Although great care has been taken to maintain the accuracy of information contained in this publication, neither the IAEA nor
its Member States assume any responsibility for consequences which may arise from its use.

Guidance provided here, describing good practices, represents expert opinion but does not constitute recommendations made on
the basis of a consensus of Member States.

The use of particular designations of countries or territories does not imply any judgement by the publisher, the [AEA, as to the
legal status of such countries or territories, of their authorities and institutions or of the delimitation of their boundaries.

The mention of names of specific companies or products (whether or not indicated as registered) does not imply any intention to
infringe proprietary rights, nor should it be construed as an endorsement or recommendation on the part of the IAEA.

The IAEA has no responsibility for the persistence or accuracy of URLs for external or third party Internet web sites referred to
in this book and does not guarantee that any content on such web sites is, or will remain, accurate or appropriate.



PREFACE

Organizations responsible for the management of occupational safety and health (OSH) recognize that
an OSH management system (OSHMS) that includes good hazard assessment and safe work planning can
substantially reduce the potential for worker injuries. The sponsoring organizations of this publication, the IAEA
and the International Labour Organization (ILO), are committed to improving OSH at nuclear facilities worldwide.

Established in 1957, one of the IAEA’s statutory functions is “to establish or adopt, in consultation and, where
appropriate, in collaboration with the competent organs of the United Nations and with the specialized agencies
concerned, standards of safety for protection of health and minimization of danger to life and property (including
such standards for labour conditions), and to provide for the application of these standards”.! In the area of OSH,
the IAEA develops safety standards and technical tools, supports its Member States in strengthening their OSH
arrangements, provides for capacity building in its Member States, and performs, at the request of Member States,
peer reviews on OSH arrangements (often as part of OSART missions). The IAEA also has the role of supporting
the OSH of its own staff, recognizing their work in a large variety of nuclear and non-nuclear facilities around the
world.

The ILO was established in 1919 by the Treaty of Versailles to bring together governments, employers
and trade unions in united action for the causes of social justice and better living conditions everywhere. It is a
tripartite organization, with representatives of workers and employers taking part in its work on equal status with
representatives of governments. The ILO became the first specialized agency of the United Nations in 1946.

The development of international standards in the form of conventions and accompanying recommendations
is one of the main functions of the ILO. These standards, which are adopted by the International Labour
Conference, cover labour and social issues. As a package, they constitute the International Labour Code, which
defines minimum standards in labour and social fields. The ILO has adopted more than 40 standards specifically
dealing with OSH, as well as over 40 codes of practice. Nearly half of ILO instruments deal directly or indirectly
with OSH issues. OSH is part of the ILO’s action for the protection of workers against sickness, disease and injury
arising out of employment, as mandated by the Constitution of the International Labour Organization®. Over the
years, the ILO has collaborated with the TAEA and other bodies of the United Nations system in the development
of a number of safety standards in the field of radiation safety and protection. This publication is the first, similar
collaboration with the IAEA in the field of non-radiation safety.

! INTERNATIONAL ATOMIC ENERGY AGENCY, Statute, IAEA, Vienna (1956), as amended up to 1989.
2 INTERNATIONAL LABOUR OFFICE, Constitution of the International Labour Organization, ILO, Geneva (1919), as
amended up to 1974.






CONTENTS

INTRODUCTION . . oo e e e e e e e e e e e 1
L1, Background . . .. ... 1
L2, ObJeCtIVE . o . vt ettt et 1
8 BRI T oY 1
L U SIS ettt et e e 1
L5, SHUCTUTE . ..o e e e e e e e 2
1.6, DefinitiOnS. . . ..ottt e e e 2
FUNDAMENTALS FOR INDUSTRIAL SAFETY INANUCLEAR FACILITY . ... ...t 4
2.1. TAEA nuclear management system guidance .. .............uuitiinininenenenanannnn... 6
2.2. ILO occupational safety and health guidance . . ........ ... ... ... .. . . . . . 7
2.2.1. 1LO international conventions and recommendations. . . ... ...............ceu.... 7
2.2.2. 1LO management systems framework. .. .......... .. .. .. .. . 10
2.3. INPO and WANO aCtIVITIES. . .« . oottt ettt e e e e e e e e e e e e e 11
2.4. Safety culture and leadership. . . ... . o 14
2.4.1. Safety culture. .. ... 14
242, Leadership. ... ..o 18
243, The owner’srole . ... ..ot 19
OCCUPATIONAL SAFETY AND HEALTH POLICIES . . .. ... o 21
3.1. Occupational safety and health policy and corporate strategy . ................ccvinenon... 21
3.2. Occupational safety and health policy content .. ....... ... ... .. .. .. .. . ... 21
3.3, Worker partiCipation . . . ... ...ttt 22
ORGANIZING THE OCCUPATIONAL SAFETY AND HEALTH MANAGEMENT SYSTEM. . .. .. 23
4.1. Internal responsibility SYStEmM . . .. ...ttt 23
4.2. Duties of executives and SENIOT MANAZETS. . . . o o\ vt vt et ettt et e et et e e 25
4.3, Duties Of Managers . . . .. oottt e e e e e 25
4.4, Duties Of SUPETVISOTS . .« . ot ottt ettt et e e e e e e et e e e e e e 27
4.5, Duties Of WOTKEIS . . ..ot 27
4.6. Contributory OrganiZations . . . . ... vu vttt ettt e ettt e e e 28
4.6.1. Occupational safety and health committees and worker involvement . ................ 29
4.6.2. Industrial safety department . ......... ... ... 30
4.6.3. Radiation protection roUp . . .. .. ...ttt 30
4.6.4. Engineering department. . . .. ... .vu vttt 30
4.6.5. Purchasing . ... ...t 30
4.6.6. WOTKer representatiVes . ..o v vttt e e e 30
4.6.7. Safety assOCIAtIONS. . . . v vttt et e e e 31
4.6.8. International bodies. . .. ... 31
4.6.9. Workplace compensation, safety and insurance boards ............................ 31
4.0.10. SUPPIIETS . . .ottt 31
4.6.11. INSUTANCE COMPANIES .« .« o vt ettt et et et e et e e e e e e e e ettt 31
4.6.12. Occupational safety and health regulators. . ........... ... .. ... ... .. .. ... ...... 33
4.7. Training, qualifications and COMPELENCIES . . .. .. oottt ettt et e 33
4.7.1. Need for training . . . .. ..ottt 33

4.7.2. Safety professional certification .. ............ ... . 37



4.7.3. Orientation trailing . . . .. oottt et e e e e 39

4.7.4. Training facilities and skills demonstration eXercises. .. ............coouererere.... 39
4.7.5. JuSt-IN-time tralling. . . . . oottt e et e e 39
4.7.6. Young WOTKEr trailing. . . . ..ot vttt ettt e et e e e e 40
4.8. DocumMEentation . . ... ... ...ttt ettt e 40
4.8.1. Documentation NEEdS . ... ... ...ttt 40
4.8.2. Occupational safety and health management software .. ........................... 41
4.9, COMMUNICATION . . . o . vttt et ettt e e e e e e e e e e e e e e e e 42
4.9.1. Policy and programme aWareneSsS . . . . .« .o vv vt e e e e e 43
4.9.2. Eventrelated employee communications . ... ..........ouuitenrnenenennenenn .. 43
4.9.3. Hazard reminder programmes. . . . ... ...ttt et ettt e 43
4.9.4. Recognition and safety promotion programmes . . . .. .. .......ouenenenenenanen... 43

PLANNING AND IMPLEMENTING THE OCCUPATIONAL SAFETY AND HEALTH

MANAGEMENT SY STEM. . ..o e e e e 45
5.1 InItHal TEVIBW . . . oot 45
5.1.1. Identify legal and other requirements . . ........... ...ttt 45
5.1.2. Identify external social and political influences and other requirements ............... 45
5.1.3. Hazard asseSSMENt. . . ... ..ottt ettt e 51
5.1.4. Health surveillance data asseSSMENt . . . .. ...ttt ettt ettt 51
5.2. System planning, development and implementation. . .. ............ .. 51
5.2.10 Initial planning. . . .. ..o 51
5.2.2. Change Management . . . . ... .vu vttt ettt e e e e et e e 52
5.3. Occupational safety and health objectives, targets and measures. . ... ...................... 52
IDENTIFYING AND ADDRESSING HAZARDS . . . ..o e 53
6.1, Definition. . . . ..o e 53
6.2. Hierarchy of prevention and risk assessment ... .......... .. .. it 53
6.2.1. Safety basics and hierarchy of controls. . ......... ... .. ... .. ... ... . . . 53
6.2.2. RiSK @SSESSIMENTS . . . . o\ttt ettt e et e 55
6.3. Hazard identification. . . ... ... .. i e 55
6.3.1. Hazard identification techniques for systems and processes. . ....................... 56
6.3.2. Hazard identification for specific locations or work activities . ...................... 60
6.3.3. Hazard identification for new engineering designs or modifications . ................. 71
6.4. Elimination or SUbSHITULION . . . ... oottt e e 76
6.5. Engineering Controls . . ... ... ... 76
6.6. Administrative CONLIolS. . . .. ... 78
6.6.1. Human performance event free tools. . .. ...... ... .. i 78
6.6.2. JOb ObSEIrvations . ... ... ...ttt 81
6.6.3. Jobsafety analysSiS. . .. ...t 82
6.6.4. Pre-start health and safety reviews . .......... .. .. . i 82
6.6.5. Housekeeping, cleanliness and material condition programmes. .. ................... 83
6.6.6. WOrk planning ProCeSSES. . . ..o\ vttt ettt et e 84
6.6.7. Work protection and lockout/tagout .. ........ .. .. .. . . . 86
6.6.8. Work area control ... ....... ... 86
6.6.9. Procurement CONtrols. ... ... ... oot 87
6.6.10. Contractor safety programmes. . . .. .. ..ottt ettt et 87
6.6.11. Fire safety programmes. . . ... ..ottt 90
6.6.12. Tool and equipment CONtrol. . . .. .. ... it 90

6.6.13. Drug and alcohol screening. . . .. .. ...t 90



6.6.14. Targeted safety programmes . . .. ...ttt 91

6.6.15. Outage safety programmes . .. ... ...ttt 91

6.6.16. Home and public safety programmes .. ............. ... it 92

6.7. Personal protective @qUIPMENT . . . ..o\ttt et et e e 93
6.7.1. Hazard assessment and selection of personal protective equipment .................. 93

6.7.2. Personal protective equipment training. . . ... ....o.vtn ettt 94

6.7.3. Standard personal protective equipment within construction and operating islands. . . . . .. 95

6.8. Minimizing severity of injuries (incident response and medical treatment). .. ................ 95

7. PROGRAMME EVALUATION. . . ..o e e e e e e e e e 95
7.1. Performance monitoring and Measurement. . . . . ...ttt et et 95
7.1.1. Key performance indicators. . . .. ... ottt 95

7.1.2. Lagging iNdiCators. . . . ..ottt et 97

7.1.3. Passive leading indicators . . .. ...t 98

7.1.4. Active leading indicators. . . .. ... 99

7.1.5. COMPATISON ISSUCS . .« . vttt et et et et et e e e e e e e e e 101

7.2, INVESHIGAtION . . . ..ottt et e e e e e 101

721, Injury pyramid. . .. ..o 101

7.2.2. Reporting and documentation of incidents .. .......... ... .. .. . i 102

7.2.3. Classification, analysis and investigation of incidents . ............................ 104

724, Self-aSSESSIMENLS . . . . ottt ettt e e e e e e e 104

T3 AUdIt .o 106
7.3.1. Programme audits . .. ... ... 106

7.3.2. Subject specific assessments and audits .. ......... .. e 107

74, Management TEVIEW . . . ..o vttt ettt et e e e e e e e e et e e e 107

8. ACTION FOR IMPROVEMENT . ... .. e e e e e 107
8.1. Preventive and COITECtiVe aCtiON . . . ..o\ttt t ettt e et e e et 108

8.2. Continual IMProvemMeNnt. . . ... ..ottt e e e 108
8.2.1. Corrective action PrOGIraMIMES. . . . . o v vt vttt e et ettt e e et e en 108

8.2.2. Benchmarking and industry best practices . ............. ... .. 109

8.2.3. Gathering operating €XperiCnCe. . . . .. v\ vttt ettt et et 109

8.2.4. Implementing lessons learned programmes . ...............c..iuirirnrnrnrnenan.. 113

8.2.5. Occupational safety and health improvementplans .. ............................. 114

9. CONCLUSION. . .t e e e e e 115
APPENDIX I: NUCLEAR FACILITY HAZARDS . . . .o e e e 117

APPENDIX II: SAMPLE OCCUPATIONAL SAFETY AND HEALTH POLICIES FROM NUCLEAR
OPERATING ORGANIZATIONS . . . . e 151

APPENDIX IIT: SAMPLE SAFE WORK PLAN FORM. ... ... . e 156

APPENDIX IV: CONSTRUCTABILITY, OPERABILITY, MAINTAINABILITY AND SAFETY

REVIEW QUESTIONS . .. e e 164
APPENDIX V: INCIDENT AND ACCIDENT INVESTIGATIONS .. ... ... i 169
APPENDIX VI: PERSONAL PROTECTIVE EQUIPMENT STANDARDS ........ ... .. ... ... ... ... 179

APPENDIX VII: SAMPLE TARGETED SAFETY PROGRAMMES. . . ... ... ... i 185



APPENDIX VIII: SAMPLE OUTAGE RAPID TRENDING PROGRAMMES . ..... ... .. .. .. ... .... 194

APPENDIX IX: SAMPLE OCCUPATIONAL SAFETY AND HEALTH CULTURE

PERCEPTION SURVEY . ... e 196
REFERENCES . . 201
ANNEX I: HAZARD RISK ASSESSMENT TOOLS . .. ..o e 215
ANNEX II: TAEA 2015 INDUSTRIAL SAFETY SURVEY. . ... .. 228
ABBREVIATIONS . .o 241
CONTRIBUTERS TO DRAFTINGAND REVIEW .. ..o e 243

STRUCTURE OF THE IAEANUCLEAR ENERGY SERIES . ... ... . 244



1. INTRODUCTION

1.1. BACKGROUND

Work at nuclear facilities such as nuclear power plants, fuel fabrication facilities or waste processing and
storage sites can subject workers to a number of industrial health and safety risks. Such facilities can contain
hazardous processes and materials such as hot steam, harsh chemicals, electricity, pressurized fluids and mechanical
hazards. Workers can be exposed to these and other hazards during normal duties (including slips, trips and falls,
driving accidents and drowning). Industrial safety accidents, along with their direct impacts on the individuals
involved, can negatively affect the image of nuclear facilities and their general acceptance by the public.

The TAEA and its Member States have acknowledged that good industrial safety practices are a cornerstone
of the safe and efficient operation of nuclear power plants and other nuclear facilities. Specific reviews of industrial
safety practices at nuclear power plants have been a part of IAEA Operational Safety Review Team (OSART)
missions [1] for decades, and supplementary guidance for such reviews has been available since 1990 [2]. Industry
groups such as the World Association of Nuclear Operators (WANO) and the Institute of Nuclear Power Operations
(INPO) regularly collect industry safety statistics for their member operating organizations and publish specific
performance objectives and criteria relating to industrial safety [3]. Furthermore, research has confirmed that
organizations with better industrial safety records have greater success (better cost and schedule performance)
with the implementation of their projects [4, 5]. Construction and operating organizations with better industrial
safety records will often benefit from lower insurance premiums and lower costs of workplace compensation [6].
An excellent safety record most often indicates a well run, efficient and effective company, and projects a
positive image [7].

1.2. OBJECTIVE

Industrial safety is the condition of being protected from physical danger as a result of workplace conditions.
Industrial safety programmes in a nuclear context are the policies and protections put in place to ensure nuclear
facility workers are protected from hazards that could cause injury or illness. The objective of this publication is to
present good practices that nuclear organizations can and have put into place to implement high quality industrial
safety programmes, and to identify things that employers can do to reduce, minimize or eliminate injuries, illnesses
and other detrimental effects.

1.3. SCOPE

This publication focuses on the core aspects of industrial safety management at nuclear facilities, which
is preventing injury and illness to workers. It includes all phases of facility life, from design, procurement and
construction to operation and decommissioning.

Nuclear facilities often develop programmes for ionizing radiation (radiological hazards associated with the
operation of a nuclear facility), employee wellness, fitness for duty, fitness for position and pandemic planning.
This publication does not specifically describe such programmes. However, they are normally covered by the same
overall safety policy and approaches as those which address industrial health and safety. Guidance provided here,
describing good practice, represents expert opinion but does not constitute recommendations made on the basis of
a consensus of Member States.

1.4. USERS

The main target of this publication is the owner/operator of a nuclear facility or construction project, and
the staff and contractors involved in occupational safety and health (OSH) activities. Such owner/operators are



responsible for nuclear facilities as a whole and for the oversight and support of industrial safety practices at such
facilities. Other potential users of this guide include:

— Regulatory bodies: national and local regulators responsible for the regulatory framework surrounding facility
construction, commissioning and operation.

— Implementing organizations for nuclear energy programmes in newcomer countries: for understanding the
typical industrial health and safety programme needs for the nuclear facility.

— Installation contractors and technical support organizations: responsible for installation activities, engineering
support and the construction safety management programme.

— Designers: responsible for developing new or modifications to existing nuclear facilities and the incorporation
of OSH considerations into those designs.

— Organizations such as the IAEA that regularly send staff members to visit or inspect nuclear facilities.

1.5. STRUCTURE

Section 1 of this publication provides background information on industrial safety and related definitions.
Section 2 covers the fundamentals required for industrial safety management at nuclear facilities, including the
links between industrial safety and a good nuclear safety culture. Section 3 provides details on establishing an
OSH policy, and Section 4 outlines the organization of an OSH management system (OSHMS), including
its internal responsibility system (IRS). Section 5 provides information on how to plan and implement such an
OSHMS. Section 6 details hazard identification and methods to address them. Sections 7 and 8 explore programme
evaluation and actions for improvement, respectively. Section 9 concludes with best practices for organizations
to achieve excellence in industrial safety. Appendices I-1X provide further details on specific hazards typical of
nuclear facilities, sample OSH policies and other useful tools for those establishing an OSH programme. Annexes [
and II present hazard risk assessment tools and the results of an industrial safety survey, respectively.

Organizations setting up new OSH programmes should especially note the administrative controls that are
described in Section 6.6. These are typically in place at nuclear facilities, and constitute core processes that operating
organizations usually implement as part of their OSHMS. Organizations utilizing contractors as part of their
construction or operations workforce should especially refer to Section 6.6.10 on contractor safety programmes.

1.6. DEFINITIONS
Audit

A systematic, independent and documented process for obtaining evidence and evaluating it objectively to
determine the extent to which defined criteria are fulfilled. This does not necessarily mean an independent external
audit (an auditor or auditors from outside the organization).

Best practice

A process or method, typically proven through extensive industry use or validation, that when executed
effectively leads to enhanced performance.

Continual improvement
An iterative process of enhancing the OSHMS to achieve improvements in overall OSH performance.
Hearing loss

Noise induced hearing loss is defined as a change in hearing threshold (often 10 dB or more) relative to the
baseline audiogram.



Illness

Illnesses can take longer periods of time to develop, and include such conditions as skin disorders, respiratory
conditions, poisoning and hearing loss. Other illnesses encountered in the workplace include heatstroke, heat
exhaustion, freezing, frostbite and the effects of welding flash. The International Labour Organization (ILO)
maintains a complete list of occupationally related diseases [8]. The 2010 revision of this list includes for the first
time mental and behavioural disorders as potentially occupationally related diseases.

Injury

An injury is any wound or damage to the body resulting from an event in the work environment. Some
common injury types are cuts, abrasions, fractures and burns. Sprain and strain injuries to muscles, joints and
connective tissues are classified as injuries when they result from slips, trips, falls or other similar accidents.

Near miss

A near miss is an incident that did not result in an actual loss but potentially could have. For example, if an
object is dropped from a crane but no one is hurt, the incident is a near miss.

Occupational safety and health management system

A set of interrelated or interacting elements to establish OSH policy and objectives, and to achieve
those objectives.

Poisoning

Poisoning includes disorders evidenced by abnormal concentrations of toxic substances in the blood, other
tissues, other bodily fluids or the breath that are caused by the ingestion or absorption of toxic substances into the
body. Examples include:

— Metals such as cadmium, lead and mercury;

— Gases such as carbon monoxide and hydrogen sulphide;
— Organic solvents such as benzene and carbon tetrachloride;
— Insecticides such as lead arsenate and parathion;

— Other chemicals such as formaldehyde, plastics and resins.

Potential incident

A potential incident is the possibility of an event but nothing actually happens. The key difference between
a near miss and a potential incident is that, with a near miss, an event did take place but the consequences were
minor. With a potential incident, nothing happened at all. For example, if a worker drops a wrench from an upper
deck and it hits the floor three stories below but no one is hurt then a near miss has taken place. If the same worker
holds the same wrench such that, were the worker to drop it, it would fall to a lower deck, then the worker has
created a potential incident.

Respiratory conditions
Respiratory conditions are illnesses associated with breathing hazardous biological agents, chemicals, dust,

gases, vapours or fumes at work. Examples include asbestosis, chronic obstructive bronchitis, chronic obstructive
pulmonary disease, occupational asthma, pneumonitis, toxic inhalation injuries and tuberculosis.



Skin disorders

Skin diseases or disorders are illnesses involving the worker’s skin that are caused by work exposure to
chemicals, plants or other substances. Examples include contact dermatitis, eczema and rashes caused by
primary irritants.

Workers’ health surveillance

Workers’ health surveillance is a generic term which covers procedures and investigations to assess workers’
health in order to detect and identify any abnormality. The results of surveillance should be used to protect and
promote the health of the individual, collective health at the workplace and the health of the exposed working
population. Health assessment procedures can include medical examinations, biological monitoring, radiological
examinations, questionnaires and a review of health records.

Workers’ representative

In accordance with the Convention concerning Protection and Facilities to be Afforded to Workers’
Representatives in the Undertaking, ILO Convention No. 135 [9]:

“the term workers’ representatives means persons who are recognised as such under national law or practice,
whether they are —

(a) trade union representatives, namely, representatives designated or elected by trade unions or by
members of such unions; or

(b) elected representatives, namely, representatives who are freely elected by the workers of the undertaking
in accordance with provisions of national laws or regulations or of collective agreements and whose
functions do not include activities which are recognised as the exclusive prerogative of trade unions in
the country concerned.”

Workers’ safety and health representative

The workers’ safety and health representative is elected or appointed in accordance with national laws,
regulations and practice to represent workers’ interests in OSH issues at the workplace.

2. FUNDAMENTALS FOR INDUSTRIAL SAFETY IN A
NUCLEAR FACILITY

A core value of any entity that undertakes to develop, design, construct or operate a nuclear facility or any
party involved in oversight, support or services to that undertaking needs to ensure that all people are able to work in
a manner which is safe and which protects their health and well being. One of the basic principles of nuclear energy
is defined in Ref. [10], which states that “The use of nuclear energy should be such that people and the environment
are protected in compliance with the IAEA Safety Standards and other internationally recognized standards.”

A state of health and safety is fundamentally achieved through a robust OSHMS, coupled with excellence
in leadership. An associated outcome of such a system is a committed OSH culture throughout the organization
(see Fig. 1). This OSH safety culture is integral to the organization’s overall safety culture, in that it includes
attitudes and behaviours relating to nuclear safety, radiation safety, security and environmental protection, as well
as OSH (see Section 2.4.1. for a more detailed discussion on safety culture).
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FIG. 1. Fundamentals of industrial safety.

The main objectives of an effective OSHMS are the following:

To establish and implement an industrial safety policy that establishes an organization’s mission objectives;
To establish planning processes that consider the context for the organization’s industrial safety objectives
and take into account its risks and opportunities, its legal requirements and the other requirements to which
it subscribes;

To establish operational controls to manage industrial safety risks, legal requirements and other requirements
to which it subscribes;

To determine hazards and industrial safety risks associated with its activities; seeking to eliminate them, or
putting in controls to minimize their potential impacts to employee health and safety;

To establish work planning processes that evaluate work to be performed, associated hazards and the
necessary steps to eliminate or control hazards;

To determine the learning needs of all workers and establishing training programmes to provide effectively
the knowledge and skills to workers to protect their health and safety;

To increase awareness of industrial safety risks and continual improvement objectives through
regular communications;

To evaluate industrial safety performance and seeking to improve it, through appropriate corrective measures
and continual improvement activities.

The OSHMS provides the framework within an organization, the roles, accountabilities, the planning,

monitoring processes, operating procedures and the continual improvement structure. Leadership is accountable
for the establishment of the OSHMS, to ensure individuals within the organization subscribe to and uphold high
standards of safety and health, and for the outcomes and results of the OSHMS.

At a nuclear facility, the OSHMS is a part of an overall management system, which governs all activities

at the facility. In fact, ILO guidance encourages the integration of OSHMS elements into overall organization
management system arrangements. The ILO also stresses the importance of, at the organizational level, OSH being
a line management responsibility, and not just a task strictly for OSH departments and specialists.

This section describes IAEA guidance for such an overall management system, and a framework OSHMS

developed by the ILO that relates more specifically to industrial safety aspects at any facility. It also describes the
linkages between industrial safety and overall nuclear safety, safety culture and the key role of the facility owner in
driving industrial safety by providing programme leadership.



2.1. TAEA NUCLEAR MANAGEMENT SYSTEM GUIDANCE

Industrial safety is an integral part of overall nuclear facility safety. An effective management system helps
to ensure this, and such a system needs to include a strong management commitment to safety and a strong safety
culture. This includes ensuring excellence in industrial safety practices. Figure 2 shows the standard IAEA model
showing how a management system is used to contribute to a healthy safety culture in an organization.

A key safety fundamental of all nuclear facilities is stated in para. 3.3 of IAEA Safety Standards Series
No. SF-1, Fundamental Safety Principles [11], which states that “The person or organization responsible for
any facility or activity that gives rise to radiation risks...has the prime responsibility for safety”. This means
that a nuclear facility licensee, when purchasing or delegating services that can affect nuclear safety, still retains
responsibility for that safety and needs to have processes in place to maintain safety under all conditions. Other
groups, for example vendors, suppliers, constructors, contractors or outside technical support organizations, may
have some legal, professional or functional responsibilities with respect to safety; however, the prime responsibility
cannot be transferred or delegated.

Management systems are a set of interrelated or interacting elements for establishing policies and objectives
and enabling objectives to be achieved in an efficient and effective way. They have evolved over time from pure
quality control systems (e.g. via simple checks such as inspections and tests) to quality assurance and quality
management systems (such as International Organization for Standardization (ISO) standards) and to more recent
integrated management system (IMS) approaches such as those described in IAEA Safety Standards Series Nos
GSR Part 2 [12], GS-G-3.1 [13] and GS-G-3.5 [14]. An IMS provides a single framework for the arrangements and
processes necessary to address all the goals of the organization. These goals include safety, health, environmental,
security, quality and economic elements and other considerations such as social responsibility. A key difference
with the IMS approach (as opposed to quality management systems such as ISO standards) is the incorporation of
safety into the management system.

Nuclear facilities are required by national regulators to have a documented management system that governs
the performance of their work. Specific requirements can vary; however, most regulations are aligned with
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FIG. 2. IAEA safety culture and management system model.



GSR Part 2 [12], GS-G-3.1 [13] and GS-G-3.5 [14]. GSR Part 2 [12] is the higher level requirements publication,
with GS-G-3.1 [13] containing specific guidance for operating nuclear facilities and related activities, and with
GS-G-3.5 [14] dealing with even more specific guidance for nuclear power plants. Information on the development
of a process based management system is available in Ref. [15]. Generic requirements in these safety standards with
regard to the management system, management’s responsibilities, resource management, process implementation,
and measuring assessment and improvement all apply to a nuclear power plant’s industrial safety programme.

GS-G-3.5 [14] discusses industrial safety in appendix V, on management systems for the construction of
nuclear installations. Paragraph V.10(b)—(d) states:

“The principal activities of the personnel in the construction organization should include, as a minimum:

(b) Ensuring that suppliers are established on the site in a controlled manner in allocated areas and are
provided, where appropriate, with the necessary site services, information and instructions with regard
to the applicable industrial safety requirements;

(c) Preparing safety related working procedures, including industrial safety procedures, to issue to the
personnel of both the construction organization and the contractors, and establishing that both the
construction organization and the contractors’ industrial safety arrangements on the construction site
comply with the applicable requirements;

(d) Monitoring the industrial safety policies and activities of all personnel on the construction site to ensure
compliance with statutory and regulatory requirements;”

Requirement 23 and para. 5.26 of IAEA Safety Standards Series No. SSR-2/2 (Rev. 1), Safety of Nuclear
Power Plants: Commissioning and Operation [16] state:

“The operating organization shall establish and implement a programme to ensure that safety related
risks associated with non-radiation related hazards to personnel involved in activities at the plant are
kept as low as reasonably achievable.

“The non-radiation-related safety programme’ shall include arrangements for the planning, implementation,
monitoring and review of the relevant preventive and protective measures, and it shall be integrated with
the nuclear and radiation safety programme. All personnel, suppliers, contractors and visitors (where
appropriate) shall be trained and shall possess the necessary knowledge of the non-radiation related safety
programme and its interface with the nuclear and radiation safety programme, and shall comply with its
safety rules and practices. The operating organization shall provide support, guidance and assistance for
plant personnel in the area of non-radiation related hazards.”

“2 “Non-radiation-related safety’ concerns hazards other than radiation related hazards; this is sometimes referred to as
industrial safety or conventional safety.”

A summary of selected other key TAEA management system requirements for industrial safety is given
in Table 1. This publication is intended to assist operating organizations in the practical implementation of an
industrial safety programme to meet the above requirements.

2.2. ILO OCCUPATIONAL SAFETY AND HEALTH GUIDANCE
2.2.1. ILO international conventions and recommendations

The ILO policy on OSH is contained in two international conventions and their accompanying
recommendations. The Convention concerning Occupational Safety and Health, ILO Convention No. 155 [26],

and ILO Recommendation No. 164 [27] provide for the adoption of a national OSH policy and describe the actions
needed at the national and at the enterprise levels to promote OSH and to improve the working environment. The



TABLE 1. SELECTED IAEA MANAGEMENT SYSTEM CLAUSES RELATING TO INDUSTRIAL
SAFETY

Topic Paragraph in the safety standard

Construction organization and contractors to be given necessary site 4.16(b) of SSG-38 [17]
services, information and instructions with regard to industrial safety

Industrial safety procedures must comply with applicable requirements ~ 4.16(d) of SSG-38 [17]

Monitoring of industrial safety policies and activities of personnel to 4.16(e) of SSG-38 [17]
ensure statutory and regulatory requirements are complied with

Safety requirements for contracts, subcontracts and site activities such ~ 4.50 of SSG-38 [17]
as housekeeping to be defined

Evidence in the field and other workplaces that safety rules, procedures  3.2(b) of SSR-2/2 (Rev. 1) [16]

and instructions are adhered to satisfactorily 1.1(3)(c) of GS-G-3.5 [13]
Points of particular significance include current validation of safety 4.26 of NS-G-2.6 [18]
equipment

Work area housekeeping kept to standard 6.20 of NS-G-2.14 [19]

Material condition of infrequently used safety equipment is periodically 6.21-6.23 of NS-G-2.14 [19]
monitored

Evaluation of health and safety risks prior to start of work is a common  5.12, 5.13, 6.56, 6.67 of NS-G-2.4 [20]
practice in the plant

Fitness for duty programmes in place (covering overtime, rest breaks,  3.13,4.29 of SSR-2/2 (Rev. 1) [16]
drugs and alcohol use) 3.1, 3.2(3) of NS-G-2.4 [20]
4.5 of NS-G-2.14 [19]

Policy and control of personnel working overtime 6.61 of NS-G-2.4 [20]
4.5 of NS-G-2.14 [19]
Field operators report industrial safety problems 4.36, 7.34 of NS-G-2.14 [19]
Process and procedures for work control, testing and equipment 8.3, 8.6-8.11 of SSR-2/2 (Rev. 1) [16]
restoration exist including 7.2, 7.4 of NS-G-2.14 [19]
Appropriate work and access permits (paras 4.26 and 4.27 of 5.9,5.15,5.16 of NS-G-2.6 [18]

NS-G-2.6 [18])

Suitable arrangements for securing isolation points (paras 5.15 and
5.16 of NS-G-2.6 [18])

Work permits controlled from shift to shift (para. 8.9 of

SSR-2/2 (Rev. 1) [16])

Change in radiological/conventional hazard conditions are controlled
(paras 5.9(i) and 5.16 of NS-G-2.6 [18])

Coordination between appropriate work groups (paras 8.11 of SSR
2-2 (Rev. 1) [16] and 7.4 of NS-G-2.14 [19])

Work authorization procedures have defined responsibilities and 8.8-8.10 of SSR-2/2 (Rev. 1) [16]
authorities 4.23 of NS-G-2.6 [18]
7.4,7.6 of NS-G-2.14 [19]

Shift crew awareness of out of service systems and equipment Table A—1 of NS-G-2.1 [21]
7.5,7.7 of NS-G-2.14 [19]

Sufficient safety equipment is maintained in-service or available 8.10 of SSR-2/2 (Rev. 1) [16]
7.1 of NS-G-2.6 [18]
7.4 0f NS-G-2.14 [19]



TABLE 1. SELECTED IAEA MANAGEMENT SYSTEM CLAUSES RELATING TO INDUSTRIAL
SAFETY (cont.)

Topic Paragraph in the safety standard

Work process analysed for risk 8.6, 8.13 of SSR-2/2 (Rev. 1) [16]
7.2 of NS-G-2.6 [18]
7.1,7.8,7.10 of NS-G-2.14 [19]

Independent verification policy with respect to work authorizations 4.10, 4.26, 5.36, 7.28, 7.29 of NS-G-2.14 [19]
Arrangements made for ensuring fire safety Requirement 22 of SSR-2/2 (Rev. 1) [16]
Status of fire hazard analysis and reviews 5.22 of SSR-2/2 (Rev. 1) [16]

Adequacy of fire protection systems 5.21 of SSR-2/2 (Rev. 1) [16]

6.6,6.15,10.1 of NS-G-2.1 [21]
139 of NS-G-2.2 [22]

Portable firefighting equipment is well maintained 5.21(c) of SSR-2/2 (Rev. 1) [16]
7.1,7.2 of NS-G-2.1 [21]
6.22 of NS-G-2.14 [19]

Fire barriers are adequately maintained 5.21(c) of SSR-2/2 (Rev. 1) [16]
3.2,6.1,7.1-7.3,9.2(a), (b), Table A—1 of NS-G-2.1 [21]
9.18 of NS-G-2.6 [18]

Fire surveillance test programme 7.2, 8.1 of NS-G-2.1 [21]
6.59 of NS-G-2.4 [20]

Programme for systematic control of combustible material 5.21(b) of SSR-2/2 (Rev. 1) [16]
6.1-6.8 of NS-G-2.1 [21]
4.26,5.15, 8.33 of NS-G-2.6 [18]

Fully qualified on-shift fire brigade available at all times 8.6, 10.3 of NS-G-2.1 [21]
4.28, 4.34 of NS-G-2.8 [23]

Personnel suitably qualified and possess the experience commensurate 9.3 of NS-G-2.1 [21]
with responsibilities

Initial and refresher training undertaken by fire team 9.1-9.6 of NS-G-2.1 [21]
Fire control strategies in place (e.g. restrictions on smoking and limit 6.9 of NS-G-2.1 [21]

use of temporary wiring) 4.36, 6.22 of NS-G-2.14 [19]
Local civil firefighting groups adequately instructed and trained 5.24 of SSR-2/2 (Rev. 1) [16]

2.18, 8.2 of NS-G-2.1 [21]
4.34 of NS-G-2.8 [23]
GSG-7 [24]

Fire drills and exercises of appropriate scope and frequency 5.24 of SSR-2/2 (Rev. 1) [16]
3.2,8.1,8.6 of NS-G-2.1 [21]

Fire training facilities adequate 9.1 of NS-G-2.1 [21]
Measures to protect against explosions to be taken (fuel cycle facilities) SSR-4 [25]
Cooperation between relevant authorities where nuclear, environmental, SSR-4 [25]

industrial safety and occupational health aspects are separately
regulated




Convention concerning Occupational Health Services, ILO Convention No. 161 [28], and ILO Recommendation
No. 171 [29] provide for the establishment of occupational health services which will contribute to the
implementation of the OSH policy and will perform their functions at the enterprise level.

Construction is one of the world’s largest industrial sectors, and it includes building, civil engineering,
demolition and maintenance industries. It is, however, one of the most dangerous industries. The ILO has long
recognized the need for special treatment for the construction industry, and in 1937 adopted its first convention
for the industry. In 1988, the Convention concerning Safety and Health in Construction, ILO Convention
No. 167) [30], and ILO Recommendation No. 175 [31] were adopted, reflecting the need for a broad approach
to take preventive and protective measures to tackling the key safety and health concerns in construction and the
safety of the workplace, including:

(a) Scaffolds and ladders;

(b) Lifting appliances and gear;

(c) Transport, earth moving and material handling equipment;
(d) Plant, machinery, equipment and hand tools;

(e) Work at heights, including roof work;

(f) Excavations, shafts, earthworks, underground works and tunnels;
(g) Cofferdams and caissons;

(h)  Work in compressed air;

(1)  Structural frames and formwork;

()  Work over water;

(k) Demolition;

(I)  Lighting;

(m) Electricity;

(n) Explosives;

(o) Health hazards;

(p) Fire precautions;

(q) Personal protective equipment (PPE) and clothing;
(r)  First aid;

(s) Welfare;

(t) Information and training;

(u) Reporting accidents and diseases.

One of the key issues that ILO Convention No. 167 [30] addresses is the need for planning and coordination
of safety and health on-site. It clarifies, for example, that where several contractors are working simultaneously
on the same site, the main responsibilities for safety and health are upon the principal contractor, but that each
employer is responsible for applying measures relating to workers under their own control. Furthermore, Art. 9 of
ILO Convention No. 167 [30] states:

“Those concerned with the design and planning of a construction project shall take into account the safety
and health of the construction workers in accordance with national laws, regulations and practice.”

ILO conventions, recommendations and codes of practice also exist in the area of ionizing radiation protection
of workers [32-34]; however, they are not the subject of this publication.

2.2.2. ILO management systems framework
The ILO describes a national framework for OSHMSs in Ref. [35] and recommends that:
“A competent institution or institutions should be nominated, as appropriate, to formulate, implement and
periodically review establishing a coherent national policy for the establishment and promotion of OSH

management systems in organizations. This should be done in consultation with the most representative
organizations of employers and workers, and with other bodies as appropriate.”
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Such a policy should result in the production of national guidelines, tailored guidelines (for specific
organizations or groups of organizations) and organization specific OSHMS (see Fig. 3).

Within organizations, the employer, pursuant to national laws and regulations, has the prime responsibility
for OSH, including compliance with the OSH requirements. Employers and senior managers should show strong
leadership and commitment to OSH activities, and arrange for the establishment of an OSHMS. The system should
contain the main elements of policy, organizing, planning and implementation, evaluation and corrective actions
for improvement. The ILO model for this is shown in Fig. 4 and is used as the basis for describing an OSHMS for
nuclear facilities in this publication. A training package for developing such a system is also available [36].

Within each element of the model are the sub-elements described in Table 2. The model contains the
systematic steps of planning the programme, implementing the programme, monitoring the programme and taking
corrective action, and continually improving the programme. It is based on a simple ‘Plan, Do, Check, Act’ (PDCA)
business process cycle that was originally developed by W. Edwards Deming in the 1950s. Deming proposed that
business processes should be analysed and measured to identify sources of variations that cause products to deviate
from customer requirements. He recommended that all business processes incorporate a continuous feedback loop
so that managers can identify and change the parts of the process that need improvements. The IAEA uses the
Deming circle process to describe a number of its recommended processes, including ageing management [37].
The methodology is used here to describe the attributes of an industrial safety programme for a nuclear facility.

The first phase of the PDCA cycle is the ‘plan’ phase, during which a plan is developed. In this framework,
the plan phase takes inputs from the organization’s OSH policy (see Section 3), external legal requirements, codes
and standards, and societal and political influences, and assesses any strategic risks. It then establishes objectives,
targets and improvement plans to be implemented relating to industrial safety, establishes roles and responsibilities,
provides training and communicates as required (see Section 4).

The second phase of the PDCA cycle is the ‘do’ phase, during which the plan is carried out. In this framework,
the do phase consists of all activities associated with implementing the OSH plan. It includes analysing workplace
hazards, developing procedures, planning work, ensuring worker involvement, developing emergency preparedness
plans and processes, and performing records management activities (see Sections 5 and 6).

The third phase of the PDCA cycle is the ‘check’ phase, during which a review takes place of what was
intended and what was observed in the previous step (do phase). It focuses on measuring effectiveness and analysing
for improvement. In this framework, the check phase measures and analyses OSH performance, investigates
incidents, audits the programme and performs compliance evaluations (see Section 7).

In the last phase of the PDCA cycle, ‘act’, organizations take action on the causal system to effect the desired
change. The phase focuses on fully implementing the improved solution. Section 8 addresses the act phase through
management oversight and review activities.

2.3. INPO AND WANO ACTIVITIES

INPO and WANO describe a set of performance objectives and criteria for nuclear power plants in Ref. [3].
Within these criteria, there is a section on industrial safety. It provides evaluation criteria for facilities relating to
the following:

— A clear industrial safety policy;

— Safety committees;

— Sufficient resources;

— Leadership promotion;

— Training;

— Permanent and portable safety equipment;

— PPE;

— Warning and barriers;

— Appropriate tooling;

— Appropriate housekeeping and storage practices;
— Performance measures relating to industrial safety;
— Appropriate and well utilized corrective action and operating experience programmes.
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FIG. 3. ILO framework for occupational safety and health management systems.
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TABLE 2. ELEMENTS AND SUB-ELEMENTS OF AN OCCUPATIONAL SAFETY AND HEALTH

MANAGEMENT SYSTEM

Element and sub-element

Description

Policy

OSH policy

Worker participation
Organizing
Responsibility and accountability

OSH documentation

Communication

Planning and implementation

Initial review

System planning, development and
implementation

OSH objectives

Hazard prevention

Evaluation

Investigation

Audit

Establishing an industrial safety policy that establishes its mission and objectives.
Such a policy should contain stated beliefs, values, vision, mission, accountabilities
and behavioural expectations and commitment to the development and maintenance of
the OSHMS.

Ensure mechanisms are in place for worker participation in the OSH programme.

Defining responsibilities and accountabilities for leadership and workers.

Documenting the OSHMS and related procedures, and ensuring its elements are
integrated into the overall management system of the organization.

Increasing awareness of industrial safety risks and continuous improvement objectives
through regular communications.

Evaluation of the organization’s existing OSHMS and relevant arrangements as a
basis for a new or improved system. The review covers identification of existing
laws, regulations, guidelines and voluntary programmes, assessment of hazards and
safety risks, whether existing controls are adequate, and a review of health
surveillance data.

Establishing operational controls to manage industrial safety risks, legal requirements
and other requirements to which it subscribes.

Establishing planning processes that consider the context for the organization’s
industrial safety objectives and take into account its risks and opportunities, its legal
requirements and the other requirements to which it subscribes.

Establishment of measurable OSH objectives that are consistent with the OSH policy
and based on the initial or subsequent reviews.

Determining hazards and industrial safety risks associated with its activities; seeking
to eliminate them, or put in controls to minimize their potential impacts to employee
health and safety.

Establishing work planning processes that evaluate work to be performed, associated
hazards, and the necessary steps to eliminate or control hazards.

Ensuring procurement processes and specifications incorporate necessary OSH
requirements.

Ensuring that arrangements are established and maintained to ensure that the
organization’s safety and health requirements, or at least the equivalent are applied to
contractors and their workers.

Ensuring that the origin and underlying causes of work related injuries, ill health,
diseases and incidents are investigated and documented to identify any failures in the
OSHMS.

Regular internal assessments and audits of the OSHMS to ensure it is fulfilling its
organizational objectives, is compliant with internal requirements, regulatory
requirements and industry requirements.



TABLE 2. ELEMENTS AND SUB-ELEMENTS OF AN OCCUPATIONAL SAFETY AND HEALTH
MANAGEMENT SYSTEM (cont.)

Element and sub-element Description

Management review Evaluating industrial safety performance and seeking to improve it, through
appropriate corrective measures and continuous improvement activities.

Action for improvement

Preventative and corrective action Evaluating industrial safety performance and seeking to improve it, through
appropriate corrective measures and continuous improvement activities.

Continual improvement Commitment and active efforts and processes to utilize both internal and external
operating experience to continually improve the OSHMS, and to evaluate and adopt
industry best practices where applicable.

Note: OSH — occupational safety and health; OSHMS — occupational safety and health management system.

Standard WANO performance indicators have been developed to compare industrial safety performance
between facilities (see Ref. [38] and Section 7.1). Since 2016, INPO has been developing guidelines to complement
the performance objectives and criteria specific to industrial safety at nuclear power stations. They will cover
leadership, training and safety standards.

24. SAFETY CULTURE AND LEADERSHIP
2.4.1. Safety culture

Safety culture strongly affects OSH performance. In a nuclear facility context, the term is sometimes thought
to apply strictly to nuclear (reactor) safety. However, the related behaviours and attitudes needed for high nuclear
reactor safety performance are equally applicable to industrial safety practices. Figure 5 illustrates how this is
implemented at one operating organization, with industrial safety being considered as an integral part of overall
nuclear safety.

This publication uses the broader definition of safety culture as applying to all aspects of nuclear facility
construction and operation, including cultural aspects that impact on nuclear, radiation, environmental and
industrial safety. The following subsections discuss this safety culture from a number of perspectives.

2.4.1.1. IAEA publications
Reference [39] states:

“Safety culture is that assembly of characteristics and attitudes in organizations and individuals which
establishes that, as an overriding priority, nuclear plant safety issues receive the attention warranted
by their significance.”

Safety culture is an amalgamation of factors that may bring influence from outside of an organization (societal)
or from within. These factors include beliefs, values, standards, morals and norms of acceptable behaviour. There
is strong recognition of the importance of a strong safety culture to ensure that both organizations and individuals
achieve high standards of safety. It is recognized that safety considerations are affected by common points of
beliefs, attitudes, behaviour and cultural differences, which need to be closely aligned to the organization’s shared
system of values and standards to achieve the level of safety behaviours desired. Reference [39] states:
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FIG. 5. Bruce Power's approach to consideration of industrial safety as part of overall nuclear safety (courtesy of Bruce Power).

“12. Safety culture has two general components. The first is the necessary framework within an organization
and is the responsibility of the management hierarchy. The second is the attitude of staff at all levels in
responding to and benefiting from the framework.”

Paragraph 3.113 of SF-1 [11] states:
“Safety culture includes:

— Individual and collective commitment to safety on the part of the leadership, the management and
personnel at all levels;

— Accountability of organizations and of individuals at all levels for safety;

— Maeasures to encourage a questioning and learning attitude and to discourage complacency with regard
to safety.”

GS-G-3.5 [14], on management systems, details five overarching safety culture characteristics (see Fig. 6)
and states:

“2.10. Senior management should establish and promote a set of principles to be used in decision making
and promoting safety conscious behaviour. Examples of such principles used in some organizations are
as follows:

(a) Everyone has an impact on safety.

(b) Managers and leaders must demonstrate their commitment to safety.
(¢) Trust and open communication permeate the organization.

(d) Decision making reflects putting safety first.

(e) Nuclear technology is recognized as having unique safety implications.
(f) A questioning attitude is fostered.

(g) Organizational learning is encouraged.

(h) Training of personnel is encouraged.

(i) A proactive approach to safety is taken.

(j)  Safety is constantly under review.”
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FIG. 6. Overarching safety culture characteristics [14].

Therefore, to achieve the desired state of safety culture within the organization, the safety programme has to
include fundamental elements that will, in addition to establishing the necessary control processes for hazards and
risks, define, shape, contribute and foster the beliefs, values and standards of the organization, and align morals
and norms to those that the organization desires. A strong safety culture helps to ensure the effectiveness of the
OSHMS. Organizations with a strong OSH safety culture might have the following (see Refs [40—42] for other
IAEA publications on safety culture):

— Work instructions detailing how to perform the work safely;

— Industrial safety as a regular topic when coaching work performance;

— Group meetings routinely including time to talk about industrial safety and health;

— Individuals regularly peer coaching each other on health and safety topics;

— Safety routines and requirements included in scheduled work so sufficient time is made available to perform
the work safely.

2.4.1.2. ILO perspective
The ILO defines a national preventive safety and health culture as one in which [43]:

“the right to a safe and healthy working environment is respected at all levels, where governments,
employers and workers actively participate