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IAEA SAFETY STANDARDS

Under the terms of Article III of its Statute, the IAEA is authorized to establish or adopt 
standards of safety for protection of health and minimization of danger to life and property, and 
to provide for the application of these standards.

The publications by means of which the IAEA establishes standards are issued in the 
IAEA Safety Standards Series. This series covers nuclear safety, radiation safety, transport 
safety and waste safety. The publication categories in the series are Safety Fundamentals, 
Safety Requirements and Safety Guides.

Information on the IAEA’s safety standards programme is available on the IAEA Internet 
site

http://www-ns.iaea.org/standards/

The site provides the texts in English of published and draft safety standards. The texts 
of safety standards issued in Arabic, Chinese, French, Russian and Spanish, the IAEA Safety 
Glossary and a status report for safety standards under development are also available. For 
further information, please contact the IAEA at: Vienna International Centre, PO Box 100, 
1400 Vienna, Austria. 

All users of IAEA safety standards are invited to inform the IAEA of experience in their 
use (e.g. as a basis for national regulations, for safety reviews and for training courses) for the 
purpose of ensuring that they continue to meet users’ needs. Information may be provided via 
the IAEA Internet site or by post, as above, or by email to Official.Mail@iaea.org.

RELATED PUBLICATIONS

The IAEA provides for the application of the standards and, under the terms of Articles III 
and VIII.C of its Statute, makes available and fosters the exchange of information relating 
to peaceful nuclear activities and serves as an intermediary among its Member States for this 
purpose.

Reports on safety in nuclear activities are issued as Safety Reports, which provide 
practical examples and detailed methods that can be used in support of the safety standards.

Other safety related IAEA publications are issued as Emergency Preparedness and 
Response publications, Radiological Assessment Reports, the International Nuclear Safety 
Group’s INSAG Reports, Technical Reports and TECDOCs. The IAEA also issues reports 
on radiological accidents, training manuals and practical manuals, and other special safety 
related publications. 

Security related publications are issued in the IAEA Nuclear Security Series.
The IAEA Nuclear Energy Series comprises informational publications to encourage 

and assist research on, and the development and practical application of, nuclear energy for 
peaceful purposes. It includes reports and guides on the status of and advances in technology, 
and on experience, good practices and practical examples in the areas of nuclear power, the 
nuclear fuel cycle, radioactive waste management and decommissioning.
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FOREWORD

by Yukiya Amano 
Director General

The IAEA’s Statute authorizes the Agency to “establish or adopt… 
standards of safety for protection of health and minimization of danger to life and 
property” — standards that the IAEA must use in its own operations, and which 
States can apply by means of their regulatory provisions for nuclear and radiation 
safety. The IAEA does this in consultation with the competent organs of the 
United Nations and with the specialized agencies concerned. A comprehensive 
set of high quality standards under regular review is a key element of a stable and 
sustainable global safety regime, as is the IAEA’s assistance in their application.

The IAEA commenced its safety standards programme in 1958. The 
emphasis placed on quality, fitness for purpose and continuous improvement 
has led to the widespread use of the IAEA standards throughout the world. The 
Safety Standards Series now includes unified Fundamental Safety Principles, 
which represent an international consensus on what must constitute a high level 
of protection and safety. With the strong support of the Commission on Safety 
Standards, the IAEA is working to promote the global acceptance and use of its 
standards.

Standards are only effective if they are properly applied in practice. 
The IAEA’s safety services encompass design, siting and engineering safety, 
operational safety, radiation safety, safe transport of radioactive material and 
safe management of radioactive waste, as well as governmental organization, 
regulatory matters and safety culture in organizations. These safety services assist 
Member States in the application of the standards and enable valuable experience 
and insights to be shared.

Regulating safety is a national responsibility, and many States have 
decided to adopt the IAEA’s standards for use in their national regulations. For 
parties to the various international safety conventions, IAEA standards provide 
a consistent, reliable means of ensuring the effective fulfilment of obligations 
under the conventions. The standards are also applied by regulatory bodies and 
operators around the world to enhance safety in nuclear power generation and in 
nuclear applications in medicine, industry, agriculture and research.

Safety is not an end in itself but a prerequisite for the purpose of the 
protection of people in all States and of the environment — now and in the 
future. The risks associated with ionizing radiation must be assessed and 
controlled without unduly limiting the contribution of nuclear energy to equitable 
and sustainable development. Governments, regulatory bodies and operators 
everywhere must ensure that nuclear material and radiation sources are used 
beneficially, safely and ethically. The IAEA safety standards are designed to 
facilitate this, and I encourage all Member States to make use of them.





THE IAEA SAFETY STANDARDS

BACKGROUND

Radioactivity is a natural phenomenon and natural sources of radiation are 
features of the environment. Radiation and radioactive substances have many 
beneficial applications, ranging from power generation to uses in medicine, 
industry and agriculture. The radiation risks to workers and the public and to the 
environment that may arise from these applications have to be assessed and, if 
necessary, controlled.

Activities such as the medical uses of radiation, the operation of nuclear 
installations, the production, transport and use of radioactive material, and the 
management of radioactive waste must therefore be subject to standards of safety.

Regulating safety is a national responsibility. However, radiation risks may 
transcend national borders, and international cooperation serves to promote and 
enhance safety globally by exchanging experience and by improving capabilities 
to control hazards, to prevent accidents, to respond to emergencies and to mitigate 
any harmful consequences.

States have an obligation of diligence and duty of care, and are expected to 
fulfil their national and international undertakings and obligations.

International safety standards provide support for States in meeting their 
obligations under general principles of international law, such as those relating to 
environmental protection. International safety standards also promote and assure 
confidence in safety and facilitate international commerce and trade.

A global nuclear safety regime is in place and is being continuously 
improved. IAEA safety standards, which support the implementation of binding 
international instruments and national safety infrastructures, are a cornerstone 
of this global regime. The IAEA safety standards constitute a useful tool 
for contracting parties to assess their performance under these international 
conventions.

THE IAEA SAFETY STANDARDS

The status of the IAEA safety standards derives from the IAEA’s Statute, 
which authorizes the IAEA 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, and to provide for their 
application.



With a view to ensuring the protection of people and the environment 
from harmful effects of ionizing radiation, the IAEA safety standards establish 
fundamental safety principles, requirements and measures to control the radiation 
exposure of people and the release of radioactive material to the environment, to 
restrict the likelihood of events that might lead to a loss of control over a nuclear 
reactor core, nuclear chain reaction, radioactive source or any other source of 
radiation, and to mitigate the consequences of such events if they were to occur. 
The standards apply to facilities and activities that give rise to radiation risks, 
including nuclear installations, the use of radiation and radioactive sources, the 
transport of radioactive material and the management of radioactive waste.

Safety measures and security measures1 have in common the aim of 
protecting human life and health and the environment. Safety measures and 
security measures must be designed and implemented in an integrated manner 
so that security measures do not compromise safety and safety measures do not 
compromise security.

The IAEA safety standards reflect an international consensus on what 
constitutes a high level of safety for protecting people and the environment 
from harmful effects of ionizing radiation. They are issued in the IAEA Safety 
Standards Series, which has three categories (see Fig. 1).

Safety Fundamentals
Safety Fundamentals present the fundamental safety objective and principles 

of protection and safety, and provide the basis for the safety requirements.

Safety Requirements
An integrated and consistent set of Safety Requirements establishes 

the requirements that must be met to ensure the protection of people and the 
environment, both now and in the future. The requirements are governed by the 
objective and principles of the Safety Fundamentals. If the requirements are not 
met, measures must be taken to reach or restore the required level of safety. The 
format and style of the requirements facilitate their use for the establishment, in a 
harmonized manner, of a national regulatory framework. Requirements, including 
numbered ‘overarching’ requirements, are expressed as ‘shall’ statements. Many 
requirements are not addressed to a specific party, the implication being that the 
appropriate parties are responsible for fulfilling them.

1 See also publications issued in the IAEA Nuclear Security Series.



Safety Guides
Safety Guides provide recommendations and guidance on how to comply 

with the safety requirements, indicating an international consensus that it 
is necessary to take the measures recommended (or equivalent alternative 
measures). The Safety Guides present international good practices, and 
increasingly they reflect best practices, to help users striving to achieve high 
levels of safety. The recommendations provided in Safety Guides are expressed 
as ‘should’ statements.

APPLICATION OF THE IAEA SAFETY STANDARDS

The principal users of safety standards in IAEA Member States are 
regulatory bodies and other relevant national authorities. The IAEA safety 
standards are also used by co-sponsoring organizations and by many organizations 
that design, construct and operate nuclear facilities, as well as organizations 
involved in the use of radiation and radioactive sources.

Part 1.  Governmental, Legal and
Regulatory Framework for Safety

Part 2.  Leadership and Management
for Safety

Part 3.  Radiation Protection and 
Safety of Radiation Sources

Part 4.  Safety Assessment for
Facilities and Activities

Part 5.  Predisposal Management
of Radioactive Waste

Part 6.  Decommissioning and
Termination of Activities

Part 7.  Emergency Preparedness
and Response

1.  Site Evaluation for
Nuclear Installations

2.  Safety of Nuclear Power Plants

2/1  Design
2/2  Commissioning and Operation

3.  Safety of Research Reactors

4.  Safety of Nuclear Fuel
Cycle Facilities

5.  Safety of Radioactive Waste
Disposal Facilities

6.  Safe Transport of
Radioactive Material

General Safety Requirements Specific Safety Requirements

Safety Fundamentals
Fundamental Safety Principles

Collection of Safety Guides

FIG. 1. The long term structure of the IAEA Safety Standards Series.



The IAEA safety standards are applicable, as relevant, throughout the entire 
lifetime of all facilities and activities — existing and new — utilized for peaceful 
purposes and to protective actions to reduce existing radiation risks. They can be 
used by States as a reference for their national regulations in respect of facilities 
and activities.

The IAEA’s Statute makes the safety standards binding on the IAEA in 
relation to its own operations and also on States in relation to IAEA assisted 
operations. 

The IAEA safety standards also form the basis for the IAEA’s safety review 
services, and they are used by the IAEA in support of competence building, 
including the development of educational curricula and training courses.

International conventions contain requirements similar to those in 
the IAEA safety standards and make them binding on contracting parties. 
The IAEA safety standards, supplemented by international conventions, industry 
standards and detailed national requirements, establish a consistent basis for 
protecting people and the environment. There will also be some special aspects 
of safety that need to be assessed at the national level. For example, many of 
the IAEA safety standards, in particular those addressing aspects of safety in 
planning or design, are intended to apply primarily to new facilities and activities. 
The requirements established in the IAEA safety standards might not be fully 
met at some existing facilities that were built to earlier standards. The way in 
which IAEA safety standards are to be applied to such facilities is a decision for 
individual States.

The scientific considerations underlying the IAEA safety standards provide 
an objective basis for decisions concerning safety; however, decision makers 
must also make informed judgements and must determine how best to balance 
the benefits of an action or an activity against the associated radiation risks and 
any other detrimental impacts to which it gives rise.

DEVELOPMENT PROCESS FOR THE IAEA SAFETY STANDARDS

The preparation and review of the safety standards involves the IAEA 
Secretariat and five safety standards committees, for emergency preparedness 
and response (EPReSC) (as of 2016), nuclear safety (NUSSC), radiation 
safety (RASSC), the safety of radioactive waste (WASSC) and the safe 
transport of radioactive material (TRANSSC), and a Commission on Safety 
Standards (CSS) which oversees the IAEA safety standards programme  
(see Fig. 2).

All IAEA Member States may nominate experts for the safety standards 
committees and may provide comments on draft standards. The membership of 



the Commission on Safety Standards is appointed by the Director General and 
includes senior governmental officials having responsibility for establishing 
national standards.

A management system has been established for the processes of planning, 
developing, reviewing, revising and establishing the IAEA safety standards. 
It articulates the mandate of the IAEA, the vision for the future application of 
the safety standards, policies and strategies, and corresponding functions and 
responsibilities. 

INTERACTION WITH OTHER INTERNATIONAL ORGANIZATIONS

The findings of the United Nations Scientific Committee on the Effects 
of Atomic Radiation (UNSCEAR) and the recommendations of international 

Secretariat and

consultants:

drafting of new or revision

of existing safety standard

Draft

Endorsement

by the CSS

Final draft

Review by

safety standards

committee(s)
Member States

Comments

Draft

Outline and work plan

prepared by the Secretariat;

review by the safety standards

committees and the CSS

FIG. 2. The process for developing a new safety standard or revising an existing standard.



expert bodies, notably the International Commission on Radiological Protection 
(ICRP), are taken into account in developing the IAEA safety standards. Some 
safety standards are developed in cooperation with other bodies in the United 
Nations system or other specialized agencies, including the Food and Agriculture 
Organization of the United Nations, the United Nations Environment Programme, 
the International Labour Organization, the OECD Nuclear Energy Agency, the 
Pan American Health Organization and the World Health Organization.

INTERPRETATION OF THE TEXT

Safety related terms are to be understood as defined in the IAEA Safety 
Glossary (see http://www-ns.iaea.org/standards/safety-glossary.htm). Otherwise, 
words are used with the spellings and meanings assigned to them in the latest 
edition of The Concise Oxford Dictionary. For Safety Guides, the English version 
of the text is the authoritative version.

The background and context of each standard in the IAEA Safety 
Standards Series and its objective, scope and structure are explained in Section 1, 
Introduction, of each publication.

Material for which there is no appropriate place in the body text 
(e.g. material that is subsidiary to or separate from the body text, is included 
in support of statements in the body text, or describes methods of calculation, 
procedures or limits and conditions) may be presented in appendices or annexes.

An appendix, if included, is considered to form an integral part of the 
safety standard. Material in an appendix has the same status as the body text, 
and the IAEA assumes authorship of it. Annexes and footnotes to the main text, 
if included, are used to provide practical examples or additional information or 
explanation. Annexes and footnotes are not integral parts of the main text. Annex 
material published by the IAEA is not necessarily issued under its authorship; 
material under other authorship may be presented in annexes to the safety 
standards. Extraneous material presented in annexes is excerpted and adapted as 
necessary to be generally useful.
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1. INTRODUCTION

BACKGROUND

1.1. IAEA Safety Standards Series No. SSR-2/2 (Rev. 1), Safety of Nuclear 
Power Plants: Commissioning and Operation [1]; IAEA Safety Standards Series 
No. SSR-3, Safety of Research Reactors [2]; IAEA Safety Standards Series 
No. SSR-4, Safety of Nuclear Fuel Cycle Facilities [3]; IAEA Safety Standards 
Series No. GSR Part 2, Leadership and Management for Safety [4]; and IAEA 
Safety Standards Series No. GSR Part 1 (Rev. 1), Governmental, Legal and 
Regulatory Framework for Safety [5] establish safety requirements — based on 
IAEA Safety Standards Series No. SF-1, Fundamental Safety Principles [6] — 
for the provision of feedback on operating experience. International conventions 
such as the Convention on Nuclear Safety [7] (in Article 19) and the Joint 
Convention on the Safety of Spent Fuel Management and on the Safety of 
Radioactive Waste Management [8] (in Article 9) also emphasize the importance 
of providing feedback on operating experience. These safety standards and 
conventions stress the importance of establishing programmes to collect and 
analyse relevant operating experience and of acting on the results.

1.2. In 1989, the IAEA issued IAEA Safety Series No. 93, Systems for Reporting 
Unusual Events in Nuclear Power Plants1. That Safety Guide presented a 
recommended scheme for the management of safety related operating experience 
in nuclear power plants that was based on available national practice at the time. 
In 2006, the IAEA issued another Safety Guide as IAEA Safety Standards Series 
No. NS-G-2.11, A System for the Feedback of Experience from Events in Nuclear 
Installations2. NS-G-2.11 superseded and constituted an update and extension of 
IAEA Safety Series No. 93.

1.3. This publication is a revision of NS-G-2.11 and supersedes it. This revised 
Safety Guide updates the recommendations on meeting the obligations, principles 
and requirements established in international conventions, the Fundamental 
Safety Principles (SF-1 [6]) and the applicable Safety Requirements publications 
(Refs [1–5]). This Safety Guide also extends the scope to cover the provision of 

1 INTERNATIONAL ATOMIC ENERGY AGENCY, Systems for Reporting Unusual 
Events in Nuclear Power Plants, IAEA Safety Series No. 93, IAEA, Vienna (1989).

2 INTERNATIONAL ATOMIC ENERGY AGENCY, A System for the Feedback of 
Experience from Events in Nuclear Installations, IAEA Safety Standards Series No. NS-G-2.11, 
IAEA, Vienna (2006).
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feedback on operating experience throughout the lifetime of nuclear installations, 
from design to decommissioning, and provides additional guidance on analysing 
and reporting operating experience, including good practices.

OBJECTIVE

1.4. The objective of this Safety Guide is to provide recommendations for 
establishing, implementing, assessing and continuously improving an operating 
experience programme for nuclear installations to prevent or minimize the 
risk of future events3 by learning from events that have already occurred at the 
installation or elsewhere.

1.5. This Safety Guide is primarily aimed at operating organizations and 
regulatory bodies responsible for nuclear installations and describes their roles 
and responsibilities in the overall operating experience programme. However, 
this Safety Guide is also of relevance to other organizations involved in the 
design, construction, commissioning, operation and decommissioning of nuclear 
installations, including technical support organizations, vendor companies 
(e.g. designers, engineering contractors, manufacturers), research establishments 
and universities providing research and safety related services in support of a 
nuclear facility.

SCOPE

1.6. This Safety Guide is applicable to all types of nuclear installation that are 
part of the nuclear fuel cycle, except facilities for the mining or processing of 
uranium ores or thorium ores and disposal facilities for radioactive waste. The 
types of nuclear installation to which this Safety Guide applies include nuclear 
power plants, research reactors (including subcritical and critical assemblies) 
and adjoining radioisotope production facilities, storage facilities for spent 
fuel, facilities for the enrichment of uranium, nuclear fuel fabrication facilities, 

3 In this Safety Guide, an ‘event’ is as defined in the IAEA Safety Glossary [9]: “any 
occurrence unintended by the operator, including operating error, equipment failure or other 
mishap, and deliberate action on the part of others, the consequences or potential consequences 
of which are not negligible from the point of view of protection and safety.” This definition 
includes initiating events, accident precursors, near misses, accidents (all as defined in the 
IAEA Safety Glossary [9]), as well as unauthorized acts. Operating experience includes, but is 
not limited to, experience from such events.
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conversion facilities, facilities for the reprocessing of spent fuel, facilities for 
the predisposal management of radioactive waste arising from nuclear fuel cycle 
facilities, and nuclear fuel cycle related research and development facilities.

1.7. This Safety Guide is applicable to the design, construction, commissioning, 
operation and decommissioning stages in the lifetime of nuclear installations.

1.8. This Safety Guide does not address the arrangements for the notification and 
sharing of information established under the Convention on Early Notification of 
a Nuclear Accident and the Convention on Assistance in the Case of a Nuclear 
Accident or Radiological Emergency [10], which place specific obligations 
relating to a nuclear or radiological emergency on the States Parties to the 
conventions and on the IAEA. IAEA Safety Standards Series No. GSR Part 7, 
Preparedness and Response for a Nuclear or Radiological Emergency [11], further 
addresses the requirements on notification and assistance relating to a nuclear or 
radiological emergency.

1.9. This Safety Guide does not address operating experience relating to nuclear 
security, although many of the recommendations in this Safety Guide would be 
relevant. The main reason that nuclear security related operating experience is 
not addressed is that some information in the operating experience programme 
may be subject to confidentiality requirements for security or other reasons 
established under the Amendment to the Convention on the Physical Protection 
of Nuclear Material [12]. Guidance on information security is outside the scope 
of this Safety Guide; such guidance is provided in the IAEA Nuclear Security 
Series Nos 13, 20 and 23-G [13–15].

STRUCTURE

1.10. Section 2 provides recommendations on the operating experience 
programme to be established and implemented in the operating organization. 
Section 3 provides recommendations on the operating experience programme for 
the regulatory body. Additional detailed guidance is provided in the Appendix. 
Descriptions of the operating experience systems operated by the IAEA are given 
in the Annex.
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2. OPERATING EXPERIENCE FEEDBACK IN 
OPERATING ORGANIZATIONS

GENERAL

2.1. All organizations with responsibilities for safety should foster mutual 
understanding and respect through honest and open communication on operating 
experience as part of a strong safety culture (as indicated by Requirement 12 of 
GSR Part 2 [4]). This communication should include reporting any deficiencies 
with potential adverse effects on safety even if they are not covered by formal 
reporting requirements.

2.2. All organizations with responsibilities for safety should implement or 
participate in an effective operating experience programme. A graded approach 
should be applied so that the participation in such a programme is commensurate 
with the safety significance of the activities at the installation and with the role of 
the organization.

2.3. Requirement 24 of SSR-2/2 (Rev. 1) [1] states that “The operating 
organization shall establish an operating experience programme to learn 
from events at the plant”. Paragraph 5.27 of SSR-2/2 (Rev. 1) [1] states further 
that “[the operating organization] shall obtain and evaluate available information 
on relevant operating experience at other nuclear installations to draw and 
incorporate lessons for its own operations”. Similar requirements apply to 
research reactors (Requirement 88 and para. 7.126 of SSR-3 [2]) and to nuclear 
fuel cycle facilities (Requirement 73 and para. 9.133 of SSR-4 [3]). Operating 
experience from other industries with stringent safety requirements (e.g. chemical 
plants, air or sea transport) should be used, as far as such information can be 
obtained with commensurate effort.

2.4. An effective operating experience programme should include the following 
main elements:

(a) Identification and reporting of internal operating experience;
(b) Collection of external operating experience4;

4 In the context of this Safety Guide, ‘external operating experience’ is experience 
from outside the installation, whether from within the same State or from another State, from 
installations that use similar technologies or from those that use different technologies.
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(c) Screening of operating experience, including immediate review of events 
of specific interest;

(d) Investigation and in-depth analysis of relevant operating experience;
(e) Trending and review for timely recognition of developing issues;
(f) Management of corrective actions resulting from investigation and analysis 

of operating experience, including approval, implementation, tracking and 
evaluation of their effectiveness;

(g) Use, dissemination and exchange of operating experience, including 
through national and international reporting systems;

(h) Review of the effectiveness of the operating experience programme;
(i) Maintenance of a storage, retrieval and documentation system for operating 

experience.

A schematic diagram of a typical operating experience programme containing the 
recommended elements is shown in Fig. 1.

2.5. The organizational framework for an operating experience programme 
will depend on the operating organization’s structure. An operating organization 
with a single nuclear installation should perform all functions of the operating 
experience programme for that installation. An operating organization that has 
multiple installations may judge it appropriate to centralize some of the operating 
experience functions5.

2.6. The exchange of experience with national and international systems 
for the gathering of feedback on operating experience may be supported by 
external organizations (e.g. there may be industry organizations or other national 
organizations through which reporting might be routed).

THE MANAGEMENT SYSTEM AND THE ROLE OF MANAGEMENT

2.7. Principle 3 of the Fundamental Safety Principles [6] states that “Effective 
leadership and management for safety must be established and sustained in 

5 Such centralized functions typically include: 

(a) Coordination of and support for the handling of internal operating experience to 
ensure compliance with the organization’s processes;

(b) Screening and analysis of external operating experience and dissemination among 
the relevant installations;

(c) Training of personnel on the operating experience programme;
(d) Independent investigation of significant events, as necessary.
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organizations concerned with, and facilities and activities that give rise to, 
radiation risks”. Paragraph 3.12 of SF-1 [6] further states that “The management 
system also has to ensure the promotion of a safety culture, the regular assessment 
of safety performance and the application of lessons learned from experience.”

2.8. In support of Requirement 12 on fostering a culture for safety, para. 5.2 of 
GSR Part 2 [4] states that:

“Senior managers and all other managers shall advocate and support the 
following:

…….

(d) The reporting of problems relating to technical, human and 
organizational factors and reporting of any deficiencies in structures, 
systems and components to avoid degradation of safety, including the 
timely acknowledgement of, and reporting back of, actions taken;

(e) Measures to encourage a questioning and learning attitude at all levels 
in the organization”.

2.9. In support of Requirement 13 on measurement, assessment and 
improvement of the management system, para. 6.7 of GSR Part 2 [4] states that:

“The management system shall include evaluation and timely use of the 
following:

(a) Lessons from experience gained and from events that have occurred, 
both within the organization and outside the organization, and lessons 
from identifying the causes of events;

…….

(c) Lessons from identifying good practices.”

2.10. Within the management system, management should plan and establish an 
operating experience programme at the beginning of the lifetime of the installation 
so that relevant operating experience can be collected, analysed and disseminated 
throughout the lifetime of the installation, including decommissioning. 
Management should ensure that the findings of operating experience are used 
for learning at all levels of the organization and in all areas important for safety. 
The analysis of operating experience should be complemented by a process to 
synthesize all relevant operating experience data to identify generic lessons and 
actions for improvement of the management system.
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2.11. The management system should include procedures for the provision of 
feedback on operating experience from activities undertaken at the installation, as 
part of the operating experience programme implemented to prevent recurrence 
of events and to enhance safety.

2.12. The responsibility of management to foster a strong safety culture includes 
a requirement to advocate and support:

 “The reporting of problems relating to technical, human and organizational 
factors and reporting of any deficiencies in structures, systems and 
components to avoid degradation of safety, including the timely 
acknowledgement of, and reporting back of, actions taken” (GSR Part 2 [4], 
para. 5.2(d)).

Paragraph 5.31 of SSR-2/2 (Rev. 1) [1] states further that:

 “The operating organization shall be responsible for instilling an attitude 
among plant personnel that encourages the reporting of all events, including 
low level events and near misses, potential problems related to equipment 
failures, shortcomings in human performance, procedural deficiencies or 
inconsistencies in documentation that are relevant to safety.” 

2.13. Management should foster a ‘just culture’6 in which shortcomings in human 
performance are used as learning opportunities. The open reporting of potentially 
useful experience and a questioning attitude should be encouraged and reinforced 
at all organizational levels.

2.14. Management’s decisions regarding the operating experience programme 
should be driven by the goal of maintaining and improving safety performance 
to meet the overriding priority of protecting people and the environment against 
radiation risks.

2.15. Management should be proactive in identifying drivers of risks at the 
organizational and management levels and in highlighting the ongoing need to 
improve safety.

6 A ‘just culture’ is an organizational culture in which front line operators and others 
are not punished for actions, omissions or decisions taken by them that are commensurate with 
their experience and training, but where gross negligence, wilful violations and destructive acts 
are not tolerated. 
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2.16. Management should foster a positive environment for creating, maintaining 
and continuously improving the operating experience programme.

2.17. Management should ensure that the operating experience programme has 
sufficient dedicated staff with suitable training, qualifications and experience.

2.18. Management should ensure that the operating experience programme is 
adequately supported, including with the necessary infrastructure and information 
technology tools to allow all staff easy access to relevant operating experience 
information.

2.19. Management should ensure that all personnel are informed about 
the objectives of the operating experience programme and their role in its 
implementation. Expectations for the identification and reporting of events, 
performance weaknesses and negative trends should be communicated effectively 
to ensure that those expectations are met by everyone at the installation, including 
contractors. Opportunities for improvement and good practices should also be 
clearly communicated. The expectations should be communicated through formal 
means, such as briefings and group meetings, written instructions and training; 
through informal means, such as newsletters and information systems; and by 
example, such as through supervision and coaching.

2.20. Management should ensure that corrective actions resulting from the 
operating experience programme are given appropriate priority within budgetary 
and staffing plans to ensure that they are implemented, with follow-up to review 
their effectiveness. This should also include the implementation of corrective 
actions relating to radioactive waste minimization and the early allocation of 
adequate funds for decommissioning.

2.21. Management should ensure that records of the operating experience 
programme are maintained, easily retrievable and retained for an appropriate 
period (for the life of the installation, if necessary).

2.22. Management should monitor and review the effectiveness of the operating 
experience programme on a regular basis, at a frequency commensurate with 
the type of installation and with the number and significance of the operating 
experience issues arising.
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IDENTIFICATION AND REPORTING

2.23. Operating organizations should identify and feed into their operating 
experience programme all issues such as (a) events, including low level events 
and near misses; (b) potential problems relating to equipment and human 
performance; (c) safety related concerns; (d) situations that are likely to give rise 
to errors and need to be addressed to prevent undesired effects; (e) procedural 
deficiencies; and (f) inconsistencies in documentation. Opportunities for 
improvement and good practices that are relevant to safety should also be 
identified and fed into the programme.

2.24. The sources of operating experience should include (a) documentation 
relating to the design, construction, commissioning, operation and 
decommissioning of the installation, to the fabrication, set-up, and dismantlement 
of equipment, and to the procurement and testing of goods and services; 
(b) operational, maintenance and audit records; and (c) results from regulatory 
inspections and reviews, training sessions, walkdowns, trending, surveillance, 
benchmarking, peer reviews, self-assessments, and safety and risk analyses. 
Issues involving non-conforming, counterfeit, fraudulent or suspect items or 
parts that have the potential to constitute a substantial safety hazard should also 
be identified and reported within the operating experience programme.

2.25. Operating organizations should develop procedural guidelines that outline 
reporting criteria appropriate for the type of installation being operated and 
consistent with national regulatory requirements. Further guidance on reporting 
is given in the Appendix.

2.26. Issues should be identified and reported promptly to facilitate timely 
screening and the implementation of any immediate actions necessary for safety 
and follow-up.

2.27. The identification and reporting of low level events and near misses should 
be encouraged and included in the operating experience programme, since such 
events can provide valuable lessons to help avoid more significant events.

2.28. Everyone in the operating organization should be able to report any issues 
that they encounter. The operating experience reporting system should be easily 
accessible to all personnel within the operating organization; the system should 
be user friendly, and computerized whenever possible. Contractor personnel 
should have access to the operating experience reporting system when relevant 
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for them. Even if accountability is encouraged by recording who reports an event, 
anonymous reporting should also be possible.

2.29. Individuals who report issues should receive feedback, due 
acknowledgement, and recognition from management to encourage future 
reporting. Good examples of reporting should be widely communicated within 
the installation to encourage future reporting and a questioning attitude.

2.30. An immediate review of events with significant challenges for the safety of 
the installation should be undertaken by the operating organization to ensure that 
appropriate immediate actions are taken to restore a safe state and to preclude 
recurrence. A process should be put in place to ensure that preliminary reports 
on such events are reported to the regulatory body and to relevant external 
organizations in a timely manner.

SCREENING

2.31. In order to apply a graded approach to operating experience, identified 
issues should be screened in a timely manner to evaluate their significance on the 
basis of their actual or potential consequences for safety. Written guidance with 
established criteria for significance should be used for the screening process. The 
screening process should determine the type of investigation or level of analysis 
for all reported issues, and necessary compensating or mitigating actions should 
be initiated commensurate with the significance of the issues.

2.32. Management should assign a suitably experienced, knowledgeable, 
multidisciplinary team to the screening task. The team should include personnel 
with knowledge of relevant technical matters and of human and organizational 
factors.  The screening team should have management support and the authority 
to allocate the responsibilities necessary to carry out the investigation and 
analysis of the issues or events.

2.33. Screening criteria should include the actual or potential consequences 
of reported issues for nuclear safety, radiation protection, protection of the 
environment and non-radiation-related safety.

2.34. Screening should include consideration of the possible implications of an 
issue for other areas of the installation or operating organization from those in 
which the issue was reported.
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2.35. Screening should include identifying and prioritizing any immediate actions 
that might be necessary, in accordance with the safety significance and potential 
for recurrence of a particular issue or in accordance with the significance of a 
developing adverse trend.

2.36. External operating experience (from other nuclear installations and 
interested parties, such as vendors, suppliers, designers and research institutions) 
should also be identified and screened for applicability to the installation and 
significance for safety. Such operating experience should not be dismissed 
solely, for example, on the basis of differences in design or equipment; all 
relevant aspects should be considered. Screening for applicability should include 
consideration of aspects such as the following:

(a) Whether immediate actions are necessary in response to significant external 
operating experience;

(b) Whether there are generic implications that may apply to the installation;
(c) Whether there is similar equipment at the installation;
(d) The possibility of the occurrence of a similar event at the installation;
(e) Whether reported corrective actions are applicable to the installation;
(f) Whether similar environmental conditions exist;
(g) Whether similar management expectations, personnel behaviours, practices 

or processes (i.e. organizational factors) have been observed in the 
organization.

2.37. In operating organizations with nuclear installations in several locations, a 
centralized group may be considered to conduct screening of external operating 
experience.

2.38. When external operating experience is determined to be significant but not 
applicable to the installation, the basis for this decision should be documented.

2.39. The results from the screening of all operating experience (internal and 
external) should be recorded and may be used for evaluation in subsequent 
self-assessments, periodic safety assessments or peer reviews.
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INVESTIGATION

2.40. Paragraph 5.28 of SSR-2/2 (Rev. 1) [1] states that:

 “Events with safety implications shall be investigated in accordance with 
their actual or potential significance. Events with significant implications 
for safety shall be investigated to identify their direct and root causes, 
including causes relating to equipment design, operation and maintenance, 
or to human and organizational factors. The results of such analyses shall 
be included, as appropriate, in relevant training programmes and shall 
be used in reviewing procedures and instructions. Plant event reports 
and non-radiation-related accident reports shall identify tasks for which 
inadequate training may be contributing to equipment damage, excessive 
unavailability of equipment, the need for unscheduled maintenance work, 
the need for repetition of work, unsafe practices or lack of adherence to 
approved procedures.”

Similar requirements apply to research reactors (para. 7.127 of SSR-3 [2]) and to 
nuclear fuel cycle facilities (para. 9.134 of SSR-4 [3]).

2.41. The operating organization should implement procedures with criteria 
specifying the type of investigation that is appropriate for any category of event. 
The type of investigation should be commensurate with the actual or potential 
consequences of an event and the likelihood of its recurrence. Events should be 
investigated using appropriate analysis techniques.

2.42. The level of investigation and analysis applied should be commensurate 
with the significance of the event. For example:

(a) In the case of an event with the potential to provide major lessons 
(e.g. an event with severe actual or potential consequences, or significant 
consequences and a high likelihood of repetition), a formal root cause 
analysis, tailored to the type of event, should be performed. The root 
cause analysis should be conducted by a team with appropriate skills and 
knowledge relevant to the nature of the event.

(b) For an event providing fewer and/or less important lessons (e.g. an event 
with moderate actual or potential consequences), the apparent causes 
should be identified and corrected.

(c) Adverse trends, including those consisting of minor issues, should be 
reviewed for safety significance and, when necessary, investigated using 
appropriate techniques to identify causes and generic implications.
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2.43. Management should assign to investigations individuals with the necessary 
technical knowledge and with skills in investigation techniques. At least one 
individual on each team conducting root cause analysis should have received 
formal training (and regular retraining) in root cause analysis and have recent 
experience in conducting root cause analysis in investigations.

2.44. Procedures should be developed and implemented setting out how 
investigations should be conducted, including defining the scope and mandate 
of the investigation, the methodology to be followed, the time frame, the specific 
techniques and tools to be used, the composition of the investigation team and the 
format of the final report.

2.45. Investigations should be performed without undue managerial or 
organizational influence over the results. Events with significant implications for 
safety should be investigated by a team with sufficient independence from the 
line management to identify and address organizational issues objectively. The 
objective of the investigation of an event is the prevention of future events. This 
activity should focus on fact finding and should not be used to assign blame or 
liability.

2.46. The investigation should be started as soon as practicable, consistent with 
maintaining the safety of the installation, to ensure that important information is 
not lost, invalidated or removed.

2.47.  In the case of events for which root cause analysis is necessary, the analysis 
should document the following:

(a) The complete event sequence (what happened, including how the event 
developed);

(b) A cause analysis identifying technical, human and organizational factors 
and other contributing factors (why it happened);

(c) An assessment of the safety significance (what could have happened);
(d) An evaluation of the immediate or compensatory actions taken;
(e) Corrective actions identified to prevent recurrence;
(f) A strategy for the determination of effectiveness of the corrective actions;
(g) An evaluation of the extent to which similar conditions are present in other 

structures, systems and components or processes at the installation, or in 
human performance in the organization (‘extent of condition’);

(h) An evaluation of the extent to which similar specific root or underlying 
causes could affect the safety of other structures, systems and components 
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or processes at the installation, or in human performance in the organization 
(‘extent of cause’);

(i) An evaluation of the potential for common cause failures or common mode 
failures.

2.48. Relevant internal and external operating experience should be reviewed 
in an investigation to identify any other similar events and to learn from 
industry experience. If a previous similar event is found to have occurred at the 
installation, then the corrective actions taken should be reviewed to identify why 
the event recurred and to identify more effective corrective or preventive actions.

2.49. Issues identified in the investigation but not relevant to the causes of the 
event should be documented and reported through the established reporting 
system.

2.50. In cases in which root cause analysis has been carried out, a 
multidisciplinary management team should review the completed investigation to 
provide additional assurance that all root causes and organizational contributors 
have been identified and that corrective actions have been developed to address 
the causes and to prevent recurrence.

2.51. The level of analysis applied to external operating experience should be 
commensurate with the significance of the operating experience and its ability 
to prevent similar events or to reduce the likelihood of their occurrence at the 
installation.

TRENDING AND REVIEW

2.52. Paragraph 5.29 of SSR-2/2 (Rev. 1) [1] states that: “Information on 
operating experience shall be examined by competent persons for any precursors 
to, or trends in, adverse conditions for safety, so that any necessary corrective 
actions can be taken before serious conditions arise.” Similar requirements apply 
to research reactors (para. 7.128 of SSR-3 [2]) and to nuclear fuel cycle facilities 
(para. 9.136 of SSR-4 [3]).

2.53. The operating organization should establish a trending and review process 
to allow recognition of developing or emerging problems so that proactive 
measures can be taken before serious conditions arise. Trending and review 
should be performed at the installation level and at the operating organization 
level.
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2.54.  Operating experience data should be collected and stored in a database 
to enable the timely identification and review of adverse trends and recurring 
themes. As a minimum, the attributes of each event or issue should be coded 
on the basis of the affected structures, systems and components; the identified 
causes; and the actual or potential consequences for safety.

2.55. Such codes should be assigned by designated individuals with appropriate 
skills and knowledge to ensure consistency in coding. When applicable, the 
coding system should be harmonized between the installations of an operating 
organization, and may be harmonized with coding systems used in other national 
or international databases of operating experience, to facilitate the exchange of 
information.

2.56. The types of trend (including trends in low level events and near misses) 
that should be identified and reviewed include the following:

(a) Recurring issues occurring in several relevant reported events;
(b) Events or issues arising particularly in certain operating modes or during 

certain activities;
(c) Recurring failures or degraded performance of particular systems or 

components;
(d) Trends in causes of identified events or issues;
(e) Adverse trends in human and organizational performance;
(f) Trends involving small incremental changes over a long period of time;
(g) Trends identified by comparing current performance to a previous similar 

operating condition (e.g. comparing two outages);
(h) Positive trends.

2.57. An appropriate review should be conducted in response to identified 
adverse trends. The level of analysis in the review should be based on the safety 
significance of the events or issues and the nature and speed of the changes 
that constitute the trend. For significant trends, root cause analysis should be 
conducted. Reviews should identify generic issues and derive generic lessons.

2.58. Operating experience trend reports should be provided to an appropriate 
level of management at regular intervals, such as monthly or quarterly, for 
review and for the implementation of actions to prevent higher level events from 
occurring.
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CORRECTIVE ACTIONS

2.59. Paragraph 5.30 of SSR-2/2 (Rev. 1) [1] states that:

 “As a result of the investigation of events, clear recommendations shall 
be developed for the responsible managers, who shall take appropriate 
corrective actions in due time to avoid any recurrence of the events. 
Corrective actions shall be prioritized, scheduled and effectively 
implemented and shall be reviewed for their effectiveness. Operating 
personnel shall be briefed on events of relevance and shall take the 
necessary corrective actions to make their recurrence less likely.”

2.60. Recommendations on corrective actions resulting from analysis of external 
operating experience should be developed to prevent similar events or reduce the 
likelihood of their occurrence at the installation.

2.61. Corrective actions should be prioritized on the basis of safety considerations. 
Safety should not be compromised by any corrective action.

2.62. The relevant manager(s) responsible for the implementation of a corrective 
action should be included in its development and should be held accountable for 
its effective implementation.

2.63. Senior management should review and approve (a) major corrective 
actions7 resulting from internal events with significant implications for safety 
and (b) external operating experience providing major lessons.

2.64. A periodic evaluation should be carried out to review the status of corrective 
actions that have not been completed and the effectiveness of those that have.

2.65. Major corrective actions that have not been completed should be assessed 
periodically in aggregate to check whether the risk to the installation is still 
acceptable. Extensions to deadlines for, or the modification or cancellation of, 
major corrective actions should be minimized and should occur only with the 
approval of the senior management of the installation. The effectiveness of major 
corrective actions should be reviewed after their completion.

7 ‘Major corrective actions’ include those actions taken to prevent the recurrence of 
internal events with significant implications for safety or the occurrence of major external 
events. Such actions are therefore distinct from other corrective actions taken in response to 
less significant events, although the latter are still necessary for safety.
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2.66. If the recommended corrective actions will take a long time to implement, 
the need for interim or compensatory corrective actions should be analysed so 
that necessary actions are taken to minimize the risk of recurrence.

2.67. Corrective actions should be tracked through to completion and close out.

COMMUNICATION: USE, DISSEMINATION AND EXCHANGE OF 
INFORMATION

2.68. Paragraph 5.27 of SSR-2/2 (Rev. 1) [1], para. 7.126 of SSR-3 [2] and 
para. 9.133 of SSR-4 [3] state that the operating organization “shall also 
encourage the exchange of experience within national and international systems 
for the feedback of operating experience.”

2.69. Paragraph 5.32 of SSR-2/2 (Rev. 1) [1] states that:

 “The operating organization shall maintain liaison, as appropriate, with 
support organizations (e.g. manufacturers, research organizations and 
designers) involved in the design, construction, commissioning and 
operation of the plant in order to feed back information on operating 
experience and to obtain advice, if necessary, in the event of equipment 
failure or in other events.”

Similar requirements apply to research reactors (para. 7.129 of SSR-3 [2]) and to 
nuclear fuel cycle facilities (para. 9.137 of SSR-4 [3]).

2.70. Relevant operating experience should be shared with other organizations in 
a timely manner at appropriate levels (e.g. at the level of designers, constructors, 
installations or operating organizations, or national and international 
organizations). Recipients of different specified types of information may include 
organizations with planned or ongoing nuclear power programmes; technical 
support organizations in the nuclear field; vendor companies, including designers, 
engineering contractors and manufacturers; regulatory bodies; and centralized 
international reporting systems.

2.71. Lessons learned from internal and external operating experience should be 
implemented in relevant processes, such as training, revision of procedures, work 
management, and design and modification of the installation.
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2.72. Personnel should use the lessons from operating experience in their 
activities to improve safety and prevent events. This use should be actively 
encouraged and reinforced by management.

2.73. Relevant operating experience should be made readily accessible in a user 
friendly form (with due regard for the sensitive nature of certain information) to 
all operating organization personnel for use in their work, for example in pre-job 
briefings, management meetings and planning outages.

2.74. Although the operating organization is required to encourage the exchange 
of experience, legal requirements and commercial interests may restrict the 
dissemination of some information. In particular, information that could affect 
nuclear security should be identified, and its confidentiality should be protected 
as required by national law or regulation. Guidance on information security 
can be found in IAEA Nuclear Security Series No. 23-G, Security of Nuclear 
Information [15].

REVIEWING THE EFFECTIVENESS OF THE OPERATING EXPERIENCE 
PROGRAMME

2.75. Paragraph 5.33 of SSR-2/2 (Rev. 1) [1] states that: “The operating experience 
programme shall be periodically evaluated to determine its effectiveness and to 
identify any necessary improvements.”

2.76. The effectiveness of the operating experience programme should be 
assessed using methods such as self-assessment, benchmarking and independent 
peer review8. Such assessment should be carried out on a regular basis by 
teams of experienced personnel who are familiar with the operating experience 
programme.

2.77. Criteria and performance indicators for assessing the effectiveness of the 
main elements of the operating experience programme should be developed and 

8 The IAEA provides support for the application of this Safety Guide through its 
PROSPER service (peer review of the effectiveness of the operational safety performance 
experience review process), available upon request by a Member State. PROSPER missions 
involve a combination of two types of peer review: (a) a programmatic review of the overall 
effectiveness of the operating experience feedback process for an installation or utility and 
(b) a review focused on unresolved significant safety issues or specific events. PROSPER is 
available to all IAEA Member States with nuclear power plants under commissioning or in 
operation.



20

implemented. Performance indicators should include both process based and 
result based indicators.

2.78. The results of various assessments of the effectiveness of the operating 
experience programme should be used to identify areas for improvement and 
to address them by appropriate measures. The assessments should also be used 
to determine whether previous improvement measures have been effective in 
addressing specific performance gaps.

DOCUMENTATION

2.79. The operating organization should establish and maintain a system for the 
storage, retrieval and searching of operating experience. The system should be 
able to be effectively searched using an appropriate coding or keyword system.

2.80. Relevant operating experience information should be retained for use 
throughout the installation’s operating lifetime, including as input for periodic 
safety review, deterministic and probabilistic safety assessment, the design and 
implementation of plant modifications, and ageing management. 

3. ROLE OF THE REGULATORY BODY IN OPERATING 
EXPERIENCE FEEDBACK

GENERAL

3.1. The regulatory body and all other organizations with responsibilities for 
safety should foster mutual understanding and respect through honest and open 
communication, including on operating experience. Such communication should 
include safety related issues that are not covered by formal reporting requirements, 
consistent with Requirement 21 of GSR Part 1 (Rev. 1) [5]. Specifically, such 
communication may also include good practices and positive occurrences.

3.2. Every regulatory body with safety related responsibilities should establish 
and implement an effective operating experience programme. A graded approach 
should be used to apply the programme in a manner commensurate with the risks 
associated with the activities at the regulated installation(s).
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3.3. The regulatory body should develop national regulations and, when 
appropriate, associated regulatory guidance, requiring operating organizations 
to establish and maintain operating experience programmes and ensure that 
operating experience is appropriately analysed, that lessons to be learned are 
disseminated, and that appropriate records relating to the safety of facilities and 
activities are saved and available. The regulatory body should ensure that such 
programmes are in place at operating organizations.

3.4. The regulatory operating experience programme should include operating 
experience reported by operating organizations, as well as regulatory experience. 
In accordance with Requirement 15 of GSR Part 1 (Rev. 1) [5]:

“The regulatory body shall make arrangements for analysis to be 
carried out to identify lessons to be learned from operating experience 
and regulatory experience, including experience in other States, and for 
the dissemination of the lessons learned and for their use by authorized 
parties, the regulatory body and other relevant authorities.”

The information disseminated should include information that is not necessarily 
captured by the individual operating experience programmes for installations but 
that could be useful in improving the regulatory framework. Such information 
might include information from research and development activities, inspection 
findings, international forums, licensing activities and regulatory peer review 
missions, as well as regulatory experience from other industries.

3.5. The regulatory body should ensure that the operating experience process 
is capable of handling typical expected events and also very significant or major 
events (e.g. severe accidents at nuclear installations).

3.6. The focus and specific arrangements of the operating experience process 
may differ depending on the regulatory body’s particular responsibilities. 
Nevertheless, the regulatory operating experience process should include the 
following:

(a) Collection of domestic operating experience (from within the State), 
other national operating experience (from other States) and international 
operating experience (from international reporting systems);

(b) Screening of operating experience, including immediate review of events 
of specific interest;

(c) Investigation and analysis of relevant operating experience, commensurate 
with its significance for safety;
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(d) Trending and review for timely recognition of developing issues;
(e) Identification and enforcement of appropriate corrective actions to be 

taken by the operating organization to prevent recurrence of events and to 
improve safety;

(f) Identification and implementation of corrective actions to improve 
regulatory body processes based on operating experience;

(g) Dissemination and exchange of information, including through international 
systems;

(h) Periodic review of the effectiveness of the operating experience process;
(i) Maintenance of a system for the storage, retrieval and documentation of 

operating experience.

A schematic diagram of a typical regulatory operating experience process 
containing the recommended elements is shown in Fig. 2.

3.7. The regulatory operating experience programme should be managed by 
appropriately trained, experienced and qualified personnel to facilitate the timely 
determination of appropriate regulatory response to an issue.

THE MANAGEMENT SYSTEM

3.8. Paragraph 6.7 of GSR Part 2 [4] states that:

 “The management system shall include evaluation and timely use of…: 
Lessons from experience gained and from events that have occurred, both 
within the organization and outside the organization, and lessons from 
identifying the causes of events”.

This approach should apply to domestic operating experience, other national 
operating experience and international operating experience.

3.9. The regulatory body’s management system should provide for lessons from 
operating experience to be incorporated into the relevant regulatory processes. 
Regulations and guides should be reviewed and revised as necessary to keep 
them up to date, with due consideration of relevant operating experience gained. 
The analysis of operating experience should be complemented by a process to 
synthesize all relevant operating experience data to identify broader lessons and 
actions for the improvement of the management system.



23

D
om

es
tic

 o
pe

ra
tin

g 
ex

pe
ri

en
ce

 

In
sp

ec
tio

n 
fin

di
ng

s, 
ev

en
t r

ep
or

ts
fro

m
 th

e 
op

er
at

in
g 

or
ga

ni
za

tio
ns

an
d 

do
m

es
tic

 in
du

str
ie

s w
he

n
ap

pl
ic

ab
le

.

Tracking the workflow and, in particular, the implementation of required actions

 

Le
ss

on
s l

ea
rn

ed
 fr

om
 o

pe
ra

tin
g

ex
pe

rie
nc

e 
ga

in
ed

 a
nd

 sh
ar

ed
 b

y
in

te
rn

at
io

na
l n

uc
le

ar
 c

om
m

un
ity

.

Im
m

ed
ia

te
 r

ev
ie

w
 o

f e
ve

nt
s o

f
sp

ec
ifi

c 
in

te
re

st

Im
m

ed
ia

te
 re

vi
ew

 o
f a

nd
 re

sp
on

se
to

 si
gn

ifi
ca

nt
 e

ve
nt

s.

Sc
re

en
in

g 

Ev
al

ua
tio

n 
of

 n
at

io
na

l a
nd

in
te

rn
at

io
na

l o
pe

ra
tin

g 
ex

pe
rie

nc
e

fo
r s

ig
ni

fic
an

ce
. D

ec
isi

on
 o

n
pr

io
rit

y 
an

d 
le

ve
l o

f f
ur

th
er

in
ve

st
ig

at
io

n 
an

d 
an

al
ys

is
.

R
es

ul
ts

 o
f t

he
 o

pe
ra

tin
g 

ex
pe

rie
nc

e
pr

oc
es

s c
la

ss
ifi

ed
 a

nd
 st

or
ed

 in
a 

da
ta

ba
se

 fo
r f

ur
th

er
 u

se
.

In
ve

st
ig

at
io

n 
an

d 
an

al
ys

is 
In

de
pe

nd
en

t i
nv

es
tig

at
io

n 
of

 e
ve

nt
s

co
m

m
en

su
ra

te
 w

ith
 sa

fe
ty

si
gn

ifi
ca

nc
e.

A
na

ly
si

s o
f s

ig
ni

fic
an

t i
nt

er
na

tio
na

l
op

er
at

in
g 

ex
pe

rie
nc

e.
A

na
ly

si
s o

f o
pe

ra
ti n

g 
ex

pe
rie

nc
e 

to
im

pr
ov

e 
re

gu
la

to
ry

 p
ro

ce
ss

es
.

C
om

m
un

ic
at

io
n:

 U
se

,
di

ss
em

in
at

io
n 

an
d 

ex
ch

an
ge

 o
f

in
fo

rm
at

io
n

Le
ss

on
s l

ea
rn

ed
 u

se
d 

to
 im

pr
ov

e
re

gu
la

to
ry

 fr
am

ew
or

k,
 su

ch
 a

s
lic

en
sin

g,
 in

sp
ec

tio
n,

 a
nd

de
ve

lo
pm

en
t o

f r
eg

ul
at

io
ns

 a
nd

gu
id

es
.

O
pe

ra
tin

g 
ex

pe
rie

nc
e 

sh
ar

ed
 w

ith
ot

he
r e

xt
er

na
l o

rg
an

iz
at

io
ns

 a
nd

re
gu

la
to

ry
 b

od
ie

s.

C
or

re
ct

iv
e 

ac
tio

ns  

R
eq

ui
rin

g 
ap

pr
op

ria
te

 c
or

re
ct

iv
e

ac
tio

ns
 to

 b
e 

ca
rri

ed
 o

ut
 b

y 
th

e
op

er
at

in
g 

or
ga

ni
za

tio
n 

to
 p

re
ve

nt
th

e 
re

cu
rre

nc
e 

of
 si

gn
ifi

ca
nt

 e
ve

nt
s.

C
or

re
ct

iv
e 

ac
tio

ns
 to

 im
pr

ov
e

re
gu

la
to

ry
 p

ro
ce

ss
es

 a
nd

 p
ra

ct
ic

es
on

 th
e 

ba
si

s o
f a

na
ly

si
s o

f o
pe

ra
tin

g
ex

pe
rie

nc
e.

T
re

nd
in

g 
an

d 
re

vi
ew

 

Pr
oc

es
s a

llo
w

in
g 

re
co

gn
iti

on
 o

f
de

ve
lo

pi
ng

 a
dv

er
se

 tr
en

ds
,

em
er

gi
ng

 p
ro

bl
em

s a
nd

 g
oo

d
pr

ac
tic

e 
in

 o
ne

 o
r s

ev
er

al
 n

uc
le

ar
in

sta
lla

tio
ns

 so
 th

at
 p

ro
ac

tiv
e

m
ea

su
re

s c
an

 b
e 

ta
ke

n.

Reviewing the effectiveness of the regulatory operating experience process 

In
te

rn
at

io
na

l o
pe

ra
tin

g
ex

pe
ri

en
ce

 c
ol

le
ct

io
n

D
oc

um
en

ta
tio

n 

FI
G

. 2
.  

Ty
pi

ca
l r

eg
ul

at
or

y 
op

er
at

in
g 

ex
pe

ri
en

ce
 p

ro
ce

ss
.



24

3.10. The regulatory body’s operating experience programme should be 
adequately resourced, and all personnel should be appropriately trained and 
qualified  for their assigned roles in the process, in order to meet the operating 
experience programme objectives.

REPORTING

3.11. The regulatory body should specify (a) criteria for determining which 
events operating organizations are required to report to it and (b) requirements 
for the reporting to be provided for such events. The criteria and the requirements 
should apply a graded approach based on the actual or potential consequences for 
safety.

3.12. The minimum criteria for reporting events to the regulatory body are 
provided in para. A.1 of the Appendix.

3.13. The reporting criteria should cover the stages of the nuclear installation’s 
lifetime, including design, construction, commissioning, operation and 
decommissioning. The reporting criteria should also include consideration 
of subjects such as occupational protection, fire safety and protection of the 
environment if such events would not be reported under other regulations.

3.14. The regulatory body should specify requirements for the type of event 
report, the timing of reporting and the format and content of the different reports. 
Paragraphs A.2–A.7 of the Appendix provide details of appropriate reporting 
requirements.

SCREENING

3.15. In addition to operating experience reported by operating organizations, 
other relevant information should be included in the regulatory body’s screening 
process. This other information may include reports on operating experience 
produced by other regulatory bodies or by international forums, relevant 
information from the databases of international operating experience reporting 
systems (e.g. those described in the Annex) and the results of other international 
topical studies.

3.16. Screening should be based on the actual or potential safety significance of 
the event. International operating experience that has safety significance should 
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be screened promptly to facilitate the timely identification of any actions that 
are necessary for safety. The screening process should be based on established 
criteria and expert judgement.

3.17. The screening of reports from operating organizations regulated by the 
regulatory body should include confirming the safety significance of the event and 
verifying that no obvious additional safety measures are required. The screening 
should also include confirming the accuracy, completeness and timeliness of the 
report and its consistency with the prescribed reporting criteria and requirements. 
The regulatory body should obtain clarification or further information from the 
operating organization if necessary.

3.18. The outcomes of the screening process should be documented and may 
include recommendations for internal limited or widespread dissemination, 
recommendations for generic communication, recommendations for reactive 
inspections or for further analysis of the issue, or other necessary regulatory 
actions.

INVESTIGATION

3.19. The regulatory body should establish requirements for performing the 
investigation of events reported by the operating organization to the regulatory 
body, commensurate with the safety significance of the event. Additional criteria 
for requiring such investigations should include the presence of novel causes 
(including for common cause failures or common mode failures), the existence 
or likelihood of repeat occurrences, and the potential for generic lessons to be 
identified.

3.20. The regulatory body should establish procedures for its own independent 
investigation of events at an installation, and for the analysis of international 
operating experience. Investigations and analyses should be carried out using a 
graded approach in accordance with the findings of the screening process. Such 
investigations may include reactive inspections.

TRENDING AND REVIEW

3.21. The regulatory body should analyse the information from reported events, 
investigations and other sources of operating experience to identify trends 
and patterns. As appropriate, these analyses may also include consideration of 
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information on issues not meeting criteria for formal reporting, such as low level 
events and near misses.

3.22. Reviews of operating experience should include evaluation of potential 
generic issues and should draw generic lessons from investigations and analyses 
of major operating experience when applicable.

CORRECTIVE ACTIONS

3.23. On the basis of the results of independent investigations, analyses and 
reviews of operating experience, the regulatory body should require that 
additional appropriate corrective actions be taken by the operating organization 
when they are considered necessary to improve safety and prevent recurrence 
of events with safety significance. The requirements imposed by the regulatory 
body should be commensurate with the significance for safety, in accordance 
with a graded approach. When corrective actions are significant for safety, the 
regulatory body should monitor the operating organization’s implementation of 
the required corrective actions to ensure that it is effective.

3.24. On the basis of the results of analyses and reviews of operating experience, 
the regulatory body should develop and implement corrective actions to improve 
its management system, regulatory requirements and regulatory practices when 
relevant to address applicable lessons from operating experience.

COMMUNICATION: USE, DISSEMINATION AND EXCHANGE OF 
INFORMATION

3.25. Lessons learned from national and international operating experience 
should be used by the regulatory body in relevant activities such as licensing, 
inspection activities and the development of regulations and guides.

3.26. Requirement 15 of GSR Part 1 (Rev. 1) [5] states that: “The regulatory 
body shall make arrangements for…the dissemination of the lessons learned 
[from operating experience] and for their use by authorized parties, the 
regulatory body and other relevant authorities.” Paragraph 3.5A of GSR Part 1 
(Rev. 1) [5] states that: “Relevant information and lessons learned from operating 
experience and regulatory experience shall be reported in a timely manner to 
international knowledge and reporting networks.”
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3.27. Even if the goal is to communicate as openly as possible, legal requirements 
and commercial interests may restrict the dissemination of some operating 
experience. In particular, information that could affect nuclear security should be 
identified, and its confidentiality should be protected as required by national law 
or regulation. Guidance on information security can be found in Ref. [15]. When 
disseminating information, particular care should be taken not to jeopardize 
ongoing technical assessments or investigations.

3.28. The regulatory body should put procedures in place to share domestic 
operating experience with other States and the international community, for 
example through international reporting systems (e.g. those described in 
the Annex) as well as through working groups and regular contact with other 
regulatory bodies. These activities can also be enhanced through bilateral and 
multilateral agreements between States.

REVIEWING THE EFFECTIVENESS OF THE OPERATING EXPERIENCE 
PROGRAMME

3.29. The regulatory body should periodically inspect operating organizations to 
ensure that their operating experience programmes are effective and consistent 
with the recommendations in Sections 2 and 3. The regulatory body should 
verify that operating experience has been adequately used, when appropriate. 
Additional inspections of the operating experience programme or parts thereof, 
or another regulatory response, should be undertaken if shortcomings relating to 
the regulatory requirements are identified.

3.30. The regulatory body’s own operating experience programme should be 
monitored by appropriate means to determine its effectiveness as well as to 
identify and implement necessary improvements. The regulatory operating 
experience programme should be periodically subjected to internal and external 
reviews.

DOCUMENTATION

3.31. The regulatory body should establish and maintain a system for the storage, 
retrieval and searching of operating experience. Effective searching of the system 
should be possible using an appropriate coding or keyword system.
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Appendix 
 

EVENT REPORT TYPES, TIMING, FORMAT AND CONTENT

A.1. The regulatory body should specify the criteria for the types and severity of 
events that are required to be reported by operating organizations. As a minimum, 
these criteria should cover the following types of event:

(a) Any installation shutdown required by the operational limits and conditions;
(b) Any operation or condition prohibited by the operational limits and 

conditions;
(c) Any event or abnormal condition that resulted in the condition of the 

installation, including its principal safety barriers, being seriously degraded;
(d) Any natural phenomenon or other external condition that posed an actual 

threat to the safety of the nuclear installation or that significantly hampered 
site personnel in the performance of duties necessary for safe operation;

(e) Any event or abnormal condition that resulted in the manual or automatic 
operation of a protection system or of other engineered safety features;

(f) Any event in which a single cause or condition resulted in a significant loss 
in the operability of a safety system;

(g) Any liquid or airborne release of radioactive material to unrestricted areas 
in excess of authorized limits (generally as specified in the operational 
limits and conditions);

(h) An event in which site personnel were exposed in excess of authorized 
limits;

(i) Any event that posed an actual threat to the safety of the installation or 
that significantly hampered site personnel in the performance of duties 
necessary for safe operation; such events include fires, releases of toxic 
materials or radioactive releases;

(j) Any declaration of an emergency class [11, 16] as specified in the 
emergency plan;

(k) Any problem or defect in the safety analysis, design, construction, 
manufacturing, supply chain, commissioning or operation that resulted in, 
or could have resulted in, an operating condition that had not previously 
been analysed or that could have exceeded design basis conditions;

(l) Any event that resulted in the death or serious injury or illness of personnel 
at the installation.
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A.2. As a minimum, the reporting requirements should include:

(a) A preliminary report, providing information relating to events that challenge 
(or have the potential to challenge) safety, or other events as specified by 
the regulatory body. Acceptable communication methods and time frames 
for the preliminary report should be specified by the regulatory body.

(b) A main report, providing detailed information on events after sufficient 
time has passed to allow for the completion of investigations (and sufficient 
time for the regulatory body to have been notified of any changes made 
since the issue of the preliminary report). As a minimum, the main report 
should include a description of the event sequence, including all failures; 
identification of direct causes, root causes and contributing factors; analysis 
of the potential for common cause or common mode failures; analysis of 
the ‘extent of condition’ (i.e. consideration of the risk of additional failures 
of the same type) and analysis of the ‘extent of cause’ (i.e. identification of 
more generic causes behind the specific root causes); and a description of 
short, medium and long term corrective actions. Lessons from any previous 
related occurrences either at the same installation or at others should be 
captured. The report should include consideration of technical, human and 
organizational aspects and external factors.

(c) Follow-up reporting to complement the main report if new facts come to 
light or new insights are gained.

(d) Periodic reporting of operating experience information, provided routinely 
or, as specified by the regulatory body, on regular, agreed timescales 
(e.g. results of trend analysis of low level events or other trending data, 
periodic safety assessment reports).

A.3. The preliminary report should contain:

(a) Identification of the installation affected;
(b) Descriptions of the status of the installation at time of the event and at 

present;
(c) The date and time of the event and its detection;
(d) A brief description of the event sequence;
(e) Details of any radiation exposure or injury to personnel and any radioactive 

release;
(f) Descriptions of any immediate actions taken;
(g) An initial assessment of the significance of the event, including the actual 

and potential safety consequences and implications of the event;
(h) Contact details for enquiries or further information.
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A.4. For States that use the International Nuclear and Radiological Event Scale, 
the preliminary report may also contain a provisional event rating [17, 18].

A.5. The preliminary report should be followed by a brief written confirmation, 
as appropriate, to ensure that adequate information has been transferred. Before 
the main report is submitted, additional information may need to be submitted for 
reasons such as the following:

(a) Further degradation in the level of safety of the installation, or recovery 
from a degraded level of safety;

(b) Major changes in the assessed significance of the event, as a result of 
developments or of further evaluation;

(c) New information;
(d) The need to correct factual errors.

A.6. A main report should then be prepared by the operating organization. 
This report should be submitted to the regulatory body (and possibly other 
organizations, such as technical support organizations, in accordance with 
national practices) as soon as practicable within a period of time to be defined 
by the regulatory body. The main report should be marked as provisional if 
additional information is to be gathered later for evaluation, and if necessary, a 
follow-up report should be submitted to finalize the main report.

A.7. The main report should be as comprehensive as possible and should be 
set out in an orderly and consistent manner. The main report should include the 
following:

(a) Basic information (e.g. the date of identification of the event, the method 
of detection, the extent of the condition as appropriate, the manufacturer, 
the component model or part number of the relevant equipment, and 
confirmation of the information transmitted in the preliminary report);

(b) A narrative description of the course of the event;
(c) An assessment of the safety significance (consequences and implications);
(d) An explanation of the direct and root causes and any other causal factors;
(e) A description of any corrective actions taken and/or planned;
(f) Lessons identified;
(g) Keywords with their respective codes for the classification of the event in 

databases.

A.8. The operating organization should include in the main report sufficient 
technical detail for persons familiar with the design of the installation. In addition 
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to technical details, whenever appropriate the reports should contain data on the 
human factors necessary for an understanding of the event without the need for 
additional information. The standard format and contents of reports to relevant 
international reporting systems (e.g. those described in the Annex) may be 
considered for adoption in national systems for the provision of feedback on 
operating experience in order to link national and international systems more 
effectively.

A.9. The operating organization should submit follow-up reports if the initial 
report is known to be incomplete or if significant additional information 
becomes available. The operating organization should also submit specific 
additional information and assessments if it considers them to be necessary or 
if the regulatory body requests such information and assessments to complete its 
understanding of an event. 
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Annex 
 

INTERNATIONAL SYSTEMS FOR THE PROVISION OF 
FEEDBACK ON OPERATING EXPERIENCE

A–1. Intergovernmental and international non-governmental organizations 
support the activities of their members, including regulatory bodies and operating 
organizations. One function of these organizations is to facilitate and promote 
the sharing of operating experience among their members. Some of these 
organizations maintain databases for the recording, storage and retrieval of 
operating experience by their respective members. This Annex describes three 
such database systems maintained by the IAEA: the International Reporting 
System for Operating Experience (IRS); the Incident Reporting System for 
Research Reactors (IRSRR); and the Fuel Incident Notification and Analysis 
System (FINAS).

A–2. Such organizations may arrange forums, working groups and technical 
meetings to exchange, evaluate and document information on operating 
experience and on the programmes that manage operating experience.

A–3. Such organizations may also provide training for their members on the 
effective use and exchange of operating experience.

A–4. The IRS, the IRSRR and FINAS are all included in a web based common 
platform for event reporting on the IAEA’s Nucleus web portal. The system 
allows access to authorized users only.

INTERNATIONAL REPORTING SYSTEM FOR OPERATING 
EXPERIENCE

History of the IRS

A–5. The IRS is operated jointly by the IAEA and the OECD Nuclear Energy 
Agency (OECD/NEA) and is a mechanism for providing feedback on 
international operating experience for nuclear power plants. Its objective is to 
provide proper reporting and feedback on safety significant events from nuclear 
power plants, for use by the international community. The information obtained 
is used for the dissemination of lessons learned worldwide. A similar system has 
been created by the World Association of Nuclear Operators, which also provides 
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its members with various briefings and reports based on the reported events. 
The World Association of Nuclear Operators’ system includes a web based 
event reporting system that provides a flexible and efficient tool for operators to 
exchange information. The resilience of these systems has proven that feedback 
on international operating experience is possible to obtain and can lead to 
remedial action being taken by States to improve nuclear safety.

A–6. The initial system (then called the Incident Reporting System, which 
was also abbreviated IRS) was created in 1979–1980 by the Committee on the 
Safety of Nuclear Installations of the OECD/NEA as a reaction to deficiencies 
in operating experience feedback highlighted by the Three Mile Island accident. 
The IRS was intended to be used by regulatory bodies but would also be open 
to operators and the nuclear industry. The objective of the IRS was the timely 
exchange of information on operating experience in nuclear power plants to:

(a) Avoid the recurrence elsewhere of incidents that took place in one State;
(b) Facilitate the analysis of general safety issues and the sharing of experience;
(c) Assist in developing a larger databank for potential analysis purposes;
(d) Contribute to the better regulation of nuclear power plants;
(e) Provide additional guidance for safety research programmes.

A–7. The IRS has functioned in accordance with guidelines agreed to by national 
nuclear regulatory bodies of the participating States. These guidelines can be 
summarized as follows:

(a) Participating States report any incidents in their nuclear power plants that 
are significant from a safety point of view.

(b) A detailed description of the incident is provided through the IRS, so that 
nuclear regulatory bodies can evaluate its technical significance.

(c) The IRS reports are distributed through the IRS coordinators designated by 
their participating States.

A–8. Reporting was based on two types of report: short reports to be provided 
within one month of the event and more detailed reports to be submitted within 
three months. To fulfil the objectives of the IRS, it was expected that, for all 
events, a detailed report would be sent to the IRS. Although reporting criteria had 
been established, the selection of events to be reported to the IRS was mainly 
subject to the judgement of the coordinators, with a minimum reporting rate of 
one report per unit per year.
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A–9. During the 1980s, the original objectives of the IRS remained practically 
unchanged. But the importance of lessons learned was emphasized, and additional 
interest groups (e.g. experts in human factors and probabilistic safety assessment) 
were granted access. Thus, the objectives and expectations of the IRS became 
broader. Also, to support access to and use of the information reported to the IRS, 
a CD-ROM version of the database was created. More demanding requirements 
developed for the content of IRS reports and, particularly, the quality of 
information in the reports, and therefore the requirements on reporting time were 
relaxed. However, it became increasingly difficult to fulfil the expectations of 
each interested party.

A–10. In 1996, the Convention on Nuclear Safety [A–1] entered into force and 
gave a more formal international basis for operating experience feedback. Article 
19 of the convention states:

“Each Contracting Party shall take the appropriate steps to ensure that:
…….

i(vi) incidents significant to safety are reported in a timely manner by the 
holder of the relevant licence to the regulatory body;

(vii) programmes to collect and analyse operating experience are established, 
the results obtained and the conclusions drawn are acted upon and 
that existing mechanisms are used to share important experience 
with international bodies and with other operating organizations and 
regulatory bodies”.

A–11. In 1995, the first comprehensive database in the IRS, the Advanced 
Incident Reporting System, was created and responsibility for processing and 
reviewing reports (including quality checking) was transferred to the IAEA.

A–12. In 2006, the web based IRS was created to facilitate efficient data input 
and report availability. With the creation of the web based system, easy access 
to the information was expanded to operating organizations, and the need for 
CD-ROM distribution and hard copies was eliminated. Each IRS report becomes 
part of this web based system. Users are officially registered, and appropriate 
levels of access are assigned to individuals in accordance with their roles in order 
to maintain the security of the system. When a new report is posted on the web 
based IRS, the users are automatically informed by email.
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A–13. In 2010, the name of the system was changed to the International 
Reporting System for Operating Experience to reflect the expanded view and use 
of operating experience feedback. The system kept the abbreviated name IRS.

Description of the IRS

A–14. The objectives of the IRS are to exchange important lessons learned from 
operating experience gained in nuclear power plants, to promote the provision 
of feedback on events of safety significance, to help prevent occurrences or 
recurrences of serious incidents or accidents, and to inform the international 
nuclear community of issues of potential safety significance. 

A–15. The IRS is a worldwide system, containing only events of safety 
significance, reported on a voluntary basis, in a timely manner and in English. 
Although such analysis may be possible, the IRS is not intended to be a source 
for statistical studies or component reliability studies.

A–16. The effectiveness of the IRS, including the timely sharing of important 
lessons learned from operating experience and the provision of proper feedback 
on those lessons learned, depends on national regulatory bodies. The primary 
users are the regulatory bodies and their technical support organizations. 
Operating organizations, utilities, vendor companies (design firms, engineering 
contractors, manufacturers, etc.), research establishments and universities can 
also be given access to help them in the prevention of similar events.

A–17. Guidelines [A–2] and a coding manual [A–3] are available for the users 
and national coordinators of the IRS. The guidelines and the coding manual 
provide guidance on event report preparation, on submission to the IRS and, 
specifically, on the coding element of IRS reports in order to ensure uniform 
coding of reported events. The guidelines and the coding manual support the 
national coordinators in achieving a consistent and high level of quality in 
their IRS reports. Once an event report has been transmitted to the IRS, it is the 
responsibility of national coordinators to decide on its further distribution for 
official use within their State.

A–18. The IRS increases worldwide awareness of potential and actual 
problems in nuclear power plant operations. It draws attention to those incidents 
that, if not dealt with in a timely fashion, could escalate to more serious events. 
The heightened awareness from operational feedback has resulted in numerous 
improvements to plant equipment, procedures and training in many nuclear 
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power plants, thereby reducing the potential for subsequent failures that could 
result from unusual events.

Use of the IRS

A–19. The IRS database contains specific reports that comprise detailed 
descriptions and preliminary analyses of the causes of events that may be 
relevant to other plants. The analysis may lead to corrective action by plant 
management or by regulatory bodies. That database also contains information 
that details corrective actions taken at other plants, both inside and outside of 
the reporting State. The analysis of IRS reports can also assist in determining 
whether a particular event is generic or recurring in nature. Recurring events may 
reveal several types of problem relating to the safety of nuclear power plants.

A–20. The IRS scope includes topical studies of events of particular interest. 
Topical studies constitute a major component of the IRS related activity. Such 
studies are intended to provide the basis for in-depth evaluations and to identify 
topical or generic issues. These studies have focused on the importance of 
human actions, common mode failures or fires, plant shutdown procedures and 
low power operation modes and on the need for constant vigilance during plant 
improvements and modifications. The IAEA and the OECD/NEA also produce 
a common report, referred to as the ‘Blue Book’. The Blue Book [A–4] usually 
covers a period of three years and highlights important lessons learned from 
around three hundred events reported to the IRS. This report is primarily aimed 
at senior officials in industry and government who have decision making roles in 
the nuclear power industry.

A–21. Another potential use of IRS data is the application of operational 
feedback in the design of the next generation of nuclear power plants. Operating 
experience from nuclear power plants has demonstrated that design modifications 
documented in IRS reports can have a significant impact on safety.

A–22. More than thirty States are participating in the IRS, including a large 
majority of those with operating nuclear power plants. In the framework of 
the operation of the IRS, regular technical meetings are organized to exchange 
information on safety related events, discuss the operation of the IRS and advise 
the IAEA on further improvements.
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INCIDENT REPORTING SYSTEM FOR RESEARCH REACTORS

History of the IRSRR

A–23. The IRSRR is a system for collecting, maintaining and disseminating 
reports on events that are received from States participating in the system. The 
objective of the IRSRR is to improve the safety of research reactors through the 
exchange of operating experience.

A–24. The IRSRR was established in 1997 to facilitate the exchange of 
information between research reactor facilities about events and the causes of 
and lessons learned from these events in order to avoid the occurrence of similar 
events in other facilities. The IRSRR is a web based system administered by 
the IAEA and available through its Nucleus web portal. Access to the IRSRR 
database is restricted to the nominated national and local coordinators.

A–25. The participating States benefit through the exchange of information on 
events worldwide, the lessons learned and the corrective actions taken by the 
operating organization. This heightens the awareness among the participating 
States to take actions to prevent similar events in their research reactors and can 
help in identifying appropriate actions.

A–26. The participating States also use the IRSRR to identify trends and safety 
deficiencies of a generic nature. The analysis of events helps in identifying and 
implementing measures to mitigate the consequences of the events. The analysis 
of the events is also used to determine generic and common causes for the events 
and to find directions for defining IAEA programmes on research reactor safety. 
IRSRR data on operating experience can also be used in the design of the new 
research reactors.

Description of the IRSRR

A–27. Each participating State designates a national coordinator who is 
responsible for event reporting to the IRSRR. Reporting to the IRSRR is 
voluntary. Guidelines [A–5] for the IRSRR system and a user manual [A–6] are 
available from the IRSRR pages on the Nucleus web portal. Events that meet one 
or more of the following criteria could be considered as appropriate for reporting 
to the IRSRR:
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(a) The event identifies important lessons that may allow the international 
research reactor community to prevent the occurrence of a similar event or 
to avoid the occurrence of a more serious event.

(b) The event itself had significant consequences for safety or reduced the 
defence in depth significantly.

(c) The event is similar to events previously reported to the IRSRR but 
provides new lessons.

A–28. The report can be submitted in preliminary form, containing the known 
details at the time of reporting, in which case a subsequent main report is prepared 
that replaces the preliminary report. If additional information becomes available 
at a later stage, a follow-up report can be generated and submitted.

A–29. The report contains the date of the event, an abstract, a narrative 
description of the event, a preliminary assessment of safety significance 
(including identification of the direct causes, consequences and implications), the 
results of any root cause analysis, and details of any corrective actions and lessons 
learned. The written report is often supported by drawings, sketches or other 
means of illustration. The national coordinator also identifies the categorization 
codes for the important aspects of the event in accordance with the codes listed in 
the IRSRR guidelines, and assigns the report as ‘specific’ or ‘generic’.

Use of the IRSRR

A–30. Biennial meetings of national (and local) coordinators are held to 
exchange information on reported events. The participants also discuss the ways 
to improve the functioning of the IRSRR. These meetings serve to strengthen the 
mechanisms for the exchange of experience in the assessment of events and in 
the improvements made to reduce the likelihood of similar events. Experts also 
provide training to the participants on event investigation techniques.

A–31. Access to IRSRR reports is restricted to the authorized national 
coordinators of the participating States. Information contained in the reports 
is technical, and may be proprietary, and is not intended for distribution to the 
general public. This restriction encourages openness among the participating 
States to disclose the event details.

A–32. More than fifty States are participating in the IRSRR.
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FUEL INCIDENT NOTIFICATION AND ANALYSIS SYSTEM

History of FINAS

A–33. The objective of FINAS is to provide an international focal point for 
operating experience from nuclear fuel cycle facilities worldwide with the aim 
of improving the safety of such installations. This objective can be achieved 
by providing timely and detailed information on both technical and human 
factors relating to events of safety significance that occur at these facilities. The 
collection, evaluation and dissemination of event reports help to prevent the 
occurrence or recurrence of events of adverse significance for safety.

A–34. Following the establishment of an early prototype of the FINAS system 
at the OECD/NEA, operation of the web based system was transferred to the 
IAEA in 2006. The overall system is now managed jointly by the IAEA and the 
OECD/NEA in accordance with the wishes of the national coordinators who 
constitute its steering committee.

Description of FINAS

A–35. FINAS has about thirty members, representing around 90% of the 
world’s nuclear fuel cycle facilities. The database covers events at nuclear fuel 
cycle facilities dating back to 1992.

A–36. Membership of FINAS is open to States with at least one of the 
following:

(a) One or more nuclear fuel cycle facilities in operation;
(b) A nuclear fuel cycle facility that is not in operation but has not been 

decommissioned;
(c) A project to build a nuclear fuel cycle facility.

A–37. The scope of FINAS includes any type of installation in the nuclear 
fuel cycle other than nuclear power plants, research reactors and radioactive 
waste disposal facilities. Associated activities relating to facilities in the scope 
of FINAS, such as radioactive waste management and decommissioning, are 
included. Facilities in the scope of FINAS include:

(a) Uranium and thorium mines and mills;
(b) Refining facilities;
(c) Conversion facilities;
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(d) Enrichment facilities;
(e) Fuel fabrication facilities;
(f) Radioisotope production facilities;
(g) Radioactive waste treatment and conditioning facilities;
(h) Nuclear fuel handling and intermediate storage facilities;
(i) Nuclear reprocessing facilities;
(j) Nuclear fuel cycle related research and development laboratories.

A–38. The transport of nuclear fuel is currently not considered part of the 
reporting system (although individual States may make their own determination 
to report on specific cases).

Use of FINAS

A–39. Information in FINAS is restricted, which means that authorized users 
can access and distribute information within their own organizations, but bulk 
copying or publication is prohibited. Users can access FINAS through the 
IAEA’s Nucleus web portal. Users can be officially nominated by their national 
coordinator or by their government. National coordinators are also responsible 
for advising the IAEA when a user’s access is to be terminated.

A–40. Guidelines for FINAS have been published [A–7], and a user manual is 
available from the FINAS pages on the Nucleus web portal.

A–41. National coordinators in States enter event reports on-line into FINAS, 
which are then checked by the FINAS event review group. The reports are made 
available to all users when approved. National coordinators are then responsible 
for the distribution of learning from these reports to authorized personnel and 
for the provision of feedback to FINAS when preventive and corrective actions 
are implemented in national fuel cycle facilities as a result of event reports from 
other States.

A–42. The IAEA and the OECD/NEA take turns to host technical meetings of 
national coordinators. These meetings provide an opportunity for the exchange of 
information and for enhanced learning from the reports provided, as well as for 
further development of the FINAS database.
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