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FOREWORD

For about thirty years, nuclear power has maintained a
remarkable record with regard to its safety standard. Nevertheless,
improvements in nuclear safety are still possible, especially in the
operational safety area. Aaong the various efforts to improve the
operational safety, the systematic collection, evaluation and feedback of
operational experience is considered valuable and effective. 'This
enables all safety-related events, including failures, errors and
incidents to be analysed in order to prevent a repetition also in other
units, at other sites and under other conditions. The lessons learned
from operational experience are implemented to strengthen safety. Not
only plant safety, but also plant availability will profit from such an
approach.

Many Member States with nuclear power programmes have
established, and are operating, systems for collecting, assessing and
disseminating information on safety-related events in nuclear power
plants. There is also some international exchange among regulatory
bodies of Member States. Similarly, data on plant unavailability and its
causes are part of an international information exchange. All these
valuable efforts, however, lack the world-wide participation and
co-ordination required for optimum utilization of the operational
experience available.

The Agency has recognized the advantages to be derived from
joining the various national and' international efforts to exchanging
operational experience world-wide. In a two—step approach, it is firstly
assisting Member States in establishing, Improving or harmonizing their
national systems for collecting, assessing and disseminating
safety-related operational experience and secondly establishing the IAEA
System for Reporting unusual Events with Safety Significance (IAEA
Incident Reporting System - IAEA-1RS). Although the prime objective of
both activities aims at assisting regulatory bodies and operating
organizations to improve operational safety, operating organizations may
also benefit from utilizing a similar approach to improve equipment
reliability and plant availability.



This document was prepared, discussed and is now published in
order to provide guidance in the collection, assessment and dissemination
of safety-related operating experience and lessons learned. The
potential user of the document should understand that it is neither a
strict regulation nor a detailed standard. It is a recommended scheme
based on national and international practice and applicable to the
management of safety-related operational experience in nuclear power
plants. The user will have to adapt this guidance for specific national
conditions and prectices.

It Is important to realize that the establishment, Improvement
and harmonization of national reporting systems for safety-related events
is a prerequisite for the establish of the IAEA Incident Reporting
System, IAEA-IÄS. For this reason, the compatibility of the varius
national and international systems has to be stressed.

This guide is published for a two-year trial period before Its
eventual approval will be considered. Comments from interested persons
or organizations are welcome and should be addressed to:

The Director
(Ref. IAEA-TECDOC No.278)
Division of Nuclear Safety

International Atomic Energy Agency
P.O. Box 100, A-1400 Vienna, Austria
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Guide OP a national System for Collecting, Assessing and
Disseminating Information on Safety-related Events

in Nuclear Power Planes

1. INTRODUCTION

1.1 There Is a vide spectrum of safety significance in the events
that can occur during nuclear power plant operations. It is important
that lessons be learned from safety-related events (hereinafter referred
to as unusual events) so as to improve the safety of nuclear power
plants. Hence formal procedures should be established for this purpose.

1.2 The purpose of this document is to provide guidance to Member
States for establishing a system (hereinafter referred to as a national
system) for collecting, storing, retrieving, assessing and disseminating
information on unusual events in nuclear power plants. The guidance
given is based on experience gained in the use of existing national and
international systems.

1.3 This guide covers a national system that is part of a programme
to improve nuclear power plant safety using experience gained from
operating plants both within and outside the country. Implementing the
recommendations in this guide would render any national system compatible
with other national systems and facilitate the participation in the IAEA
System for Reporting Unusual Events with Safety Significance (hereinafter
referred to as the IAEA Incident Reporting System, IAEA-1RS) for more
widespread dissemination of lessons learned from nuclear power plant
operation.

1.4 Member States are encouraged to establish and operate their
national systems as part of, or as a supplement to, acre general systems
for improving plant availability based on operational experience. While
such broader systems may have characteristics similar to the system
outlined in this guide, establishing guidance for such systems is not
within the scope of the guide.



1.5 This guide specifically covers unusual events in thermal
neutron nuclear power plants. In order to include information from fast
breeder reactors, additional aspects may have to be considered. Other
facilities of ehe nuclear fuel cycle are not dealt wirb.

1.6 This guide was developed outside the framework of the IAEA
Nuclear Safety Standards (NUSS) Programme but its contents are in
accordance with recommendations for safe operation established in the
IAEA Safety Series No. 50, particularly in the Codes of Practice on
Safety in Nuclear Power Plant Operation, including Commissioning and
Decommissioning, Safety Series No. 50-C-O, and on Governmental
Organization for the Regulation of Nuclear Power Plants, Safety Series
No. 50-C-GO.

1.7 This guide is not intended to cover the special reporting
procedures that may be required under emergency conditions. Such aspects
are covered in other IAEA safety publications (e.g. the IAEA Safety Guide
oc Preparedness of the Operating Organization for Emergencies at Nuclear
Power Plants, Safety Series No. 50-SG-06, on Preparedness of Public
Authorities for Emergencies at Nuclear Power Plants, Safety Series No.
50-SG-G6 as well as the IAEA Safety Series No. 55 on Planning for
Off-site Response to Radiation Accidents in Nuclear Facilities). This
guide is also not intended to cover communications subsequent to an event
that relates to decisions regarding operation of the affected plant.

2. NEED FOR A NATIONAL SÏSTEM

2.1 A national system is an important means of improving safety of
nuclear power plants by evaluating operational experience and providing
feedback to operating, design, manufacturing, safety research and
regulatory organizations. Through this process the frequency and
severity of unusual events should be reduced, and increased assurance
should be provided that structures, systems and components important to
safety will perform adequately.



2.2 The national system should provide the means to:
(1) identify unusual events
(2) organize unusual event reports in a standardized

manner to ensure that valuable lessons are learnt
(3) use efficiently the resources in the assessment of

unusual events
(4) provide feedback, to appropriate organizations

so as to lead to improved safety
(5) reduce the frequency of unusual events and hence

increase nuclear power plant availability
(6) reduce the probability of serious accidents with

important safety or economic consequences
(7) correlate unusual events which individually may not be

significant, but taken together indicate
that a problem of safety significance exists.

2.3 National systems will be a necessary basis for establishing and
operating the IAEA-ERS.

3. UNUSUAL EVENTS REPORTING

3.1 General

3.1.1 Various reporting procedures may already exist for a given
unusual event. For example, reporting from nuclear power plant personnel
to higher levels in the operating organization, reporting from the
operating organization to the regulatory body and reporting for
collection of information to be stored in a reliability data bank.. In
establishing detailed reporting requirements and reporting criteria, this
guide only covers the reporting of unusual events from the operating
organization to the regulatory body.

3.2 Reporting Requirements

3.2.1 To fulfill the purposes of a national system, the regulatory
body shall require the operating organization to report unusual events
and shall establish:

(1) Categories, such as those given in this guide, for
identifying unusual events to be reported



(2) Channels of communication and
assignments of responsibility for reporting

(3) Procedures that ensure the operating
organization reports an; unusual event in a
unifora and timely manner

(4) Reporting requirements for each nuclear power
plant from the date of commencement of operation.

3.2.2 In order to facilitate smooth co-operation, the regulatory body
should familiarise operating organizations with the national system, its
capability and limitations, and the inter-relationship between the
operating organization's information reporting and the national system's
information processing.

3.3 Reporting Procedures

3.3.1 The procedure should be such that specific and generic
implications of the events reported can be assessed. The procedure
should also include requirements on the time within which unusual events
shall be reported, the format of reports and the related administrative
arrangements.

3.3.2 The regulatory body and the operating organization shall
develop detailed procedures for reporting events within specified time
intervals. These should assure that:

(1) Events with major safety significance are communicated
promptly (generally within 24 hours of recognition
that the event occurred)

(2) Events with lesser safety significance are communicated
within a few days of recognition that the event
occurred.

3.3.3 The early reports should make use of such methods as
telecommunications; these should be followed by brief written
confirmation as appropriate to assure adequate information is
transferred. Before a detailed written report (hereinafter called an
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unusual event reporc) is submitted, additional communications may be
required for reasons such as:

(1) Further degradation in the level of safety of
the plant

(2) Major changes in the perception of the significance
of the event due to additional evaluation, or

(3) The need to correct factual errors.

3.3.4 An unusual event report shall then be prepared by the operating
organization. This report shall be submitted to the regulatory body as
soon as practical, but generally no later than 30 days after recognizing
that the event is reportable.

3.3.5 The operating organization shall submit follow-up reports
whenever the initial report is known to be incomplete or if significant
additional information becomes available. The operating organization
shall also submit specific additional information and assessments as it
considers necessary or if the regulatory body finds it is necessary for a
complete understanding of an event. When such a request is made, the
information and assessments shall be provided within an agreed time
period.

3.4 Reporting Categories

3.4.1 The operating organization shall report to the regulatory body
events that are judged to be safety-related. The following categories
should be used to identify events having an actual or potential safety
significance:

(1) Exposure to radiation or release of radioactive material.
(a) Exposure to radiation that exceeds prescribed dose

limits for site personnel or members of the public,
or

(b) Releases of radioactive material that exceed
prescribed limits whether they are confined to the
site or extend beyond it.

(2) Degradation of items Important to safety.
(a) Fuel cladding failure, or
(b) Degradation of the primary coolant pressure

boundary, main steam or feedwater line, or
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(c) Loss of containment, function or integrity, or
(d) Degradation of systems required for

reactivity control, or
(e) Degradation of systems required to control

system pressure or temperature, or
(f) Degradation of essential support systems.

(3) Deficiencies In design, construction, operation
quality assurance or safety evaluation.

(4) Events indicating generic problems.
(5) Events requiring significant consequential actions.
(6) Events of potential safety significance.
(7) Unusual events of either man-made or natural

origin that directly or indirectly affect
the safe operation of the plant.

(8) Events that attract significant public interest
(optional).

3.4.2 The categories established as guidance use the actual or
potential consequences as a measure of significance of unusual events. A
discussion of the categories is provided in Annex I together with
examples of the type of events that may fall into each one.

3.4.3 Unusual events shall be reportable regardless ̂ f the plant
operational state and of the safety classification of the structures,
systems, and components involved. When in doubt as to whether an event
has safety significance, the operating organization should report it to
the regulatory body.

3.4.4 The number of unusual events to be reported depends on the
frequency of such events occurring. Factors such as specific plant
design, plant age, plant operating practices etc. may affect the number
of reports. Experience in some Member States using a reporting scheme
similar to that given in this document has shown that an average of 10 to
50 events per year per operating unit axe reported.

3.5 Content and Format

3.5.1 The operating organization shall prepare written unusual even:
reports in sufficient detail for knowledgeable readers conversant with
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the design of commercial nuclear power planes, but not familar vith the
details of a particular plant, to understand the complete event (e.g. the
plant status prior to the event, the sequence of occurrences during the
event and their course of development). The report should clearly
identify where opinions have been expressed and uncertainties exist.

3.5.2 The unusual event report shall be comprehensive and set out in
an ordered and consistent manner. Annex II contains a recommended format.

3.5.3 The report on an unusual event should include the following:
(1) Cover sheet (basic information such as title of

event, dates, name of plant etc., abstract,
basis for reporting, name of contact)

(2) Narrative description
(3) Safety assessment (causes, consequences

and implications)
(4) Corrective actions (taken or planned)

3.5.4 Cover Sheet. Containing information giving an overall picture
of the unusual event, the cover sheet should include the following:

(1) Basic information. This includes such items as the tide
of the unusual event, date of occurrence, name of
licensee, name of nuclear power plant, reactor type
and rated power output, commencement of operation date,
and the name and telephone number of a person who is
knowledgeable about the event and can provide additional
information concerning the event and the plant
characteristics.

(2) Abstract. This should be a brief statement (approximately
100 words) describing the major occurrences during
the event, including all actual component or system faults
and failures that contributed to it, all relevant
personnel actions or violations of procedures, and any
significant corrective action taken or planned as a result
of the event. This abstract is intended to provide a brief
description of the event that can be used to identify its
Interest for classification and retrieval
purposes.
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(3) Basis for Reporting. This should state the category
assigned to, and the reason why the event is considered
to have safety significance, if not obvious from the
report.

3.5.5 Narrative Description - A clear, specific statement (with as
auch precision and accuracy as practical), the narrative description
explains exactly what happened during the entire event «o that readers
not familiar with the details of a particular plant, can understand the
event. Emphasis is on how the plant responded, and how structures,
systems, and components, as well as operating personnel, performed.
Specific hardware problems should not be covered in excessive detail.
Characteristics of a plant that are unique and that influenced the event
(favourably or unfavourably) should be described. The report should
include a discussion of the causes and consequences, such as releases of
radioactive material, personnel exposures or injuries, plant damage
together with explanatory sketches, flow sheets, photographs and
diagrams. The following specific information should be Included :

(1) Plant status prior to the event. This should include
relevant information, plant operating conditions
(e.g. power level), surveillance testing and
maintenance in progress, failed structures, and
faulted systems or components if relevant to the
event.

(2) Event description. This should include the sequence of
occurrences; automatically or manually Initiated

- safety system responses; the method of discovery of
the unusual event; the consequences for the unit;
the dates and approximate times of each occurrence;
a description of the event from the perspective of
the operator; i.e. what the operator gaw, did,
understood, or misunderstood

(3) Systems faults. This should include a discussion of system
function, system faults and the fault mode,
mechanism, and effect of each faulted system; method
of discovery of the faults
Component faults. This should include a discussion of
the fault and fault mode, and the mechanism and
effect of each faulted component; the function of the



component (for chose with multiple functions, include a
list of systems or secondary functions that were also
affected); the method of discovery of the faults for
«ach faulted component (discuss the number of
functionally redundant components installed in the plant
with the degree of diversity and their availability
during the event); the manufacturer and model number
(or other identification) for each faulted component.

(5) Operator Actions/Procedural Controls. This should
discuss operator actions that affected the course of
event, including adverse actions and errors, and the
use of procedures and any procedural deficiencies
that contributed to the event

(6) Previous Events. This should reference any previous
similar, related or precursor event at the same plant

(7) Consequences. This should discuss radiological
consequences, if any, to on-site and off-site
personnel and the environment, damage to the plant etc.

3.5.6 Safety Assessment - This should contain an assessment of the
safety consequences and implications of the event, the primary aim of the
safety assessment is to ascertain whether the event would have been more
severe under reasonable and credible alternative conditions, such as
different power levels or operating modes.

3.5.7 Corrective Actions - This should describe any corrective
actions taten or planned as a result of the event that are known at the
time the report is submitted, including actions to reduce the probability
of similar events occurring in the future. After the initial report is
submitted, substantial corrective action should be reported as
supplemental information.

4. INFORMATION STOHACZ AND RETRIEVAL

4.1 The unusual event reports «hall be stored by the regulatory
body in such a manner that the information contained can be easily sorted
and required information retrieved for evaluation processes. The
information, for example, should be arranged to enable frequently needed
searches to be made for:
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(1) Similar faulr modes, events with similar
sequences, multiple independent faults etc.

(2) "Events or occurrences at similar units
(3) Faults by system or component involved
(4) Identification of trends or patterns
(5) Events of similar consequence to the environment

or personnel
(6) Common mode faults
(7) Events involving similar personnel errors.•

4.2 Computerized information management should be utilised when the
amount of information justifies it. Such a system should ideally be
adapted to enable finely structured searches to be made for information
needed to support in-depth safety investigations.

4.3 To permit searches for information such as those listed in
sub-section 4.1, a typical list of items uniquely retrievable for each
reported event might include:

(1) Name or unique identification of plant
(2) Reactor type
(3) Commencement of operation date
(4) Unusual event number (the report number and a

revision number that uniquely identifies each report)
(5) Event date
(6) Unusual event report abstract
(7) Operational state (e.g. power level, hot shutdown,

refuelling)
(8) The systems involved
(9) The components involved - type, manufacturer and

how many of the same type that faulted
(10) The fault mode (e.g. valve faulted to open,

operator performed an undesirable task)
(11) Cause of the system or component fault or

personnel error
(12) Whether the system or component fault was

immediately evident, had existed for come
period or was incipient

(13) The type of fault - total or partial fault
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(14) The method by which the system or component
fault or personnel action was discovered
(e.g. operational event, inspection, testing,
alarm ere.)

(15) The effect of the system or component fault
or the personnel action on the systems and
plant (e.g. produced a trip, reduced power,
etc. )

(16) Type and characteristics of personnel error
(17) Characteristics of any radioactive releases or

personnel exposures (e.g. radioactive releases to
containment only, to the environment, external or
internal exposure of personnel).

4.4 Retrieval and evaluation of information can be facilitated by
arranging the storage system to contain records of each single component
or system fault or personnel action involved in a reported event.

4.5 Consideration should be given to developing a standard data
sheet for setting out information from the narrative report, to
facilitate the storage and retrieval of this information. For example,
the irems listed in 4.3 could be set out in a tabular form.

5. ASSESSMENT OF UNUSUAL EVENTS
5.1 General

5.1.1 When unusual events are being reported, screening shall be
used to select those reports with safety significance. The selected
reports will then be assessed, i.e. analyzed and evaluated. Any
assessments performed and the results obtained, together with corrective
actions taken, shall be documented.

5.1.2 Screening of reported unusual events is the process of
•electing from the events reported those which warrant detailed
evaluation. The events selected are studied in a comprehensive manner to
extract valuable lessons to be learned and to feed this experience back
to personnel engaged in nuclear power plant operation, construction,
manufacture, design, safety analysis and research.
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5.1.3 Assessment of unusual events shall be carried out to the extent
necessary to provide confidence that the safety consequences have been
fully understood, the causes have been correctly established and
appropriate corrective actions identified. They shall be carried out
soon after the event, and in a more detailed manner when appropriate,
some time later. Assessments may be carried out by plant personnel and
by personnel from other parts of the operating organization, by system or
component designers, and by the regulatory body.

5.1.4 Documentation of assessments performed, results obtained and
corrective actions taken is needed to preserve the insights gained , and
to convey the lessons learned to those organizations and individuals
responsible for preventing the event reccurring.

5.2 Screening of Reported unusual Events

5.2.1 Screening of reported unusual events Is needed in order to use
available resources for detailed evaluation of those events that are
likely to lead to important improvements in safety.

5.2.2 Generally an unusual event should be identified for detailed
evaluation if:

(1) It is a serious or potentially serious event, or
(2) The causes or implications of the event are not

well understood, or
(3) It is an event that was either not previously analysed

or was complex, and corrective actions can be
identified that are likely to lead to Important
Improvements in safety.

5.2.3 In the screening process each unusual event report shall be
reviewed. This should be done periodically by a group of experienced
personnel with diverse skills and experience in matters relating to
nuclear power plant operation and safety; they could be the same persons
carrying out the detailed evaluation of the event.

5.2.4 The screening group should advise on the personnel who would be
appropriate to undertake the detailed evaluation and the time scale for
it. It should also recommend the kind of analyses to be performed.
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5.2.5 Screening should be undertaken by the operating organization
and by the regulatory body. The organization conducting the screening
and allocating detailed evaluations should inform other interested
organizations (including the operating organization and the regulatory
body) of the initiation of a detailed evaluation, its scope, timing and
allocated organization.

5.2.6 When possible, the screening should also include unusual events
reported from similar plants within and outside the country.

5.3 Assessment

5.3.1 An assessment should include:
(1) Detailed investigation into the probable causes

of the unusual event and any contributing factor
(2) Detailed investigation of operator actions during

the unusual event and the adequacy of operating
procedures

(3) Determination of the adequacy of predictive
methods where appropriate (e.g. reactor physics,
thermal hydraulics) by comparing new or past
event simulations with the actual occurrence

(4) Detailed investigation of the consequences, using
(where appropriate) applicable structural analyses
(e.g. stress analysis of pressure retaining
components)

(5) Determination of the consequences of the event
including, or associated with, secondary faults
(e.g. faults caused by associated environmental
conditions)

(6) Evaluation whether the event would be
significantly acre serious under different
permitted operating conditions (e.g. higher or
lower power levels) or whether a likely
precursor to a significantly more serious
fault given other personnel or equipment
fault would have occurred

(7) Identification of corrective actions needed
to minimize the likelihood of the same or similar
event occurring in future.

19



5.3.2 Personnel who undertake these assessments shall have full
access to information concerning the unusual event. During preparation
of the assessment report other appropriate organizations may be contacted
for comment and discussion.

5.3.3 Assessments, i.e. analyses and evaluations, shall be conducted
in a time scale consistent with the significance of the event and the
need for identifying corrective actions. It is typical that such
assessments axe completed within three to six months following the event.

5.à Documentation

Detailed evaluations shall be documented in a comprehensive
manner. Documentation should include:

(1) All information included in unusual event reports
relevant to the evaluation

(2) A description of the nuclear power plant systems
and procedures sufficient to provide an under-
standing of the sequence of the occurrences.
Reference shall be made to specific system
design documents and operating procedures as
appropriate

(3) Identification of any earlier unusual events that
(perhaps in retrospect) are significant
in relation to the event under study, including
previous similar occurrences

(4) A summary of all investigations that were
carried out in support of the detailed evaluation

(5) Identification of the probable causes of the
abnormal event and any contributing factors

(6) Identification of on-site and off-site
consequences associated with the event

(7) A list of recommended corrective actions
Indicating the organizations responsible for
their implementation.
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6. CORRECTIVE ACTIONS

6.1 Types of Corrective Action

6.1.1 Recommended corrective actions that are identified prior to or
as a result of a detailed evaluation of an unusual event could include
those related to:

(1) Operating, testing, calibration, maintenance, or
Inspection procedures

(2) Operating margins
(3) Component design or location
(A) System configuration or location
(5) System or component reliability
(6) Safety analysis methods and assumptions
(7) Safety design standards
(8) Regulatory processes.
(9) Design methods
(10) Construction methods

6.1.2 In addition to the affected nuclear power plant, corrective
actions may be applicable to other operating plants, plants under
construction or future plant designs and specifications, as well as to
the design and operating organizations and the regulatory body.

6.2 Procedures for Implementing Recommended Corrective Actions

6.2.1 Prior to implementation, the recommended corrective actions
need the approval of the appropriate responsible authority. This
authority depends on the significance of the corrective action and on
national practice. The corrective actions shall then be accepted by the
organizations who are responsible for their implementation.

6.2.2 Review procedures shall exist to ensure that (1) approved
corrective actions are carried out, and (2) approved corrective actions
with long-term implications remain valid in the light of later experience.

6.2.3 A procedure shall also exist to cover cases where
implementation of corrective actions is needed urgently prior to detailed

21



evaluation. These actions shall be directed to plant managements,
operating organizations and other organizations as appropriate.

6.2.4 Different parries to whom approved corrective actions are
directed shall have the opportunity to propose alternative solutions.
Where this happens there shall be a review and approval procedure to
enable the original intent to be maintained.

7. NATIONAL DISSEMINATION OF INFORMATION ON
UNUSUAL EVENTS

7.1 General

7.1.1 In order to make the national system as effective as possible,
the information that has been collected on unusual events including the
evaluations should be adequately disseminated to other interested groups.

7.1.2 A list of possible recipients for different types of
information is shown below:

(1) Government organizations related to nuclear power
(2) Utilities with planned or on-going nuclear power programmes
(3) Vendor companies (design firms, engineering contractors,

manufacturers etc.)
(A) Research establishments
(5) Technical universities

7.1.3 The objective of disseminating information on unusual events is
to benefit ehe possible recipients in different ways. Operating
organizations should be able to improve the safety of the plant by
implementing the applicable corrective actions derived from operating
experience. Operating personnel can learn to recognise events more
easily and to be more sensitive to operating conditions and plant
response characteristics. Vendor companies should be able to improve
their design and manufacture of structures» systems and components by
incorporating lessons learned, and thus reduce the number of unusual
events. Research establishments should receive additional guidance for
establishing research goals and programmes, and technical university
personnel should obtain an additional means of improving their knowledge.



7.1.4 Di sseminarion should also benefit the originating body by the
increased opportunity for receiving feedback, fron other organizations.
In this way dissemination will lead to a broader-based effort to improve
safety using operating experience of nuclear power plants, and it may
constitute an input to decision making and to government programmes for
assuring the public on the safe operation of the plants.

7.2 Types of Information to be Disseminated

7.2.1 According to the procedures given in proceeding sections,
information to be disseminated should be derived from the following:

(1) Early notifications together with corrective actions
taken or planned

(2) Unusual event reports
(3) Follow-up reports
(4) Assessment reports
(5) Summary reports

7.2.2 In addition, it may also be convenient that summary -reports be
periodically published to provide general information on certain unusual
events that have occurred in a given period.

7.3 Dissemination Procedure

7.3.1 Dissemination may be performed by different organizations, such
as the regulatory body or operating organization. It is assumed that one
of these organizations, for instance the regulatory body, should
centralise the dissemination process, though other arrangements may be
adopted that fulfill the same objectives.

7.3.2 This guide also recognises that legal requirements and
commercial interests within the Member States nay affect the
dissemination procedure, i.e. in natters such as proprietary or
confidential information. The regulatory body should make the necessary
arrangements with the organizations concerned to ensure that any
restrictions placed on the dissemination of information are minimised.
In those cases where restricted information is to be distributed, it
•hall be clearly identified in the transmitted report, and the
arrangements for the distribution of the report shall be clearly set out
to all recipients.
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7.3.3 According to the types of reports listed in sub-sectioc 7.2.1,
the following dissemination procedures should be adopted:

(1) Early notifications should be transmitted as soon as
possible to other operating organizations having
operating reactors of a similar type. This should be
done by the regulatory body or in accordance with
agreements concluded among the operating organizations
involved.

(2) Unusual event reports, follow-up reports and assessment
reports should be distributed among the groups listed
under 7.1.2 as appropriate. Dissemination should take
place within a reasonable time after the reports are
produced.

(3) Summary reports, when they exist, may be made
generally available.

7.3.4 The dissemination procedure should provide for rapid response
to urgent requests for additional information made by any of the

•
interested groups, including the means to exclude any misuse of such
capability.

7.3.5 Consideration should be given to other means of disseminating
and sharing operating ezperience to complement this procedure, e.g.
technical meetings or seminars to be held on a periodic basis.

8. INTERNATIONAL EXCHANGE OF INFORMATION ON INCIDENTS

8.1 General

8.1.1 In order to benefit from the operating ezperience gained in
Member States with nuclear power programmes, consideration shall be given
to maintaining close co-operation with existing or planned unusual event
reporting systems established by international organizations or by other
countries. Suitable arrangements should therefore be established for
dealing with information on unusual events transmitted to and from other
countries or International organizations. Implementation of the
recommendations of this guide by countries with nuclear power programmes
should enable national systems to be more compatible with each other. In
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establishing the national system, consideration shall also be given to
compatibility with unusual event reporting systems established by
international organizations.
8.1.2 It is assumed that contacts between international organizations
and the country will be maintained through the regulatory body, although
additional methods of exchanging operating information between operating
organizations may also exist.

8.2 Information Originating Outside the Country
8.2.1 Means shall be provided for appropriate storage of the
information on unusual events received from other countries or
international organizations, in accordance with the guidance given in
section A.
8.2.2 The information received shall be reviewed to determine its
applicability to national operating plants; if considered applicable the
appropriate features shall be subjected to the assessment process
outlined in sub-section 5.3.
8.2.3 Any information received under the IAEA-IKS should be
disseminated in accordance with the guidance given in this document. The
dissemination procedure outlined in sub—section 7.3 should cover the
arrangements for distributing the information received in accordance with
the bilateral or other international agreements.

•

8.3 information Transmitted Outside the Country
8.3.1 Compatibility with international systems and other national
systems shall be considered during the establishment of the reporting and
storage systems set out in sections 3 and 4.
8.3.2 Means should be provided for selecting from the unusual events
reported those with safety significance (hereinafter called "incidents")
that may be of interest to the international nuclear community. This
•election process shall follow the guidance established in bilateral
agreements with other countries and In systems established by
International organizations in which the country participates.
8.3.3 Provisions should be made to supplement the dissemination
procedure described in sub-section 7.3 in such a way that appropriate
distribution of the selected reports will be achieved.

25



ANNEX I

unusual Event Reporting Categories

This annex Identifies categories for reporting unusual events,
giving some background information on their establishment and examples of
«vents that may fall into them. As noted in the guide, the categories
are to provide a basis for Identifying safety-related unusual events that
«hall be reported to the regulatory body» The examples given here are
expected to be useful for an understanding of the categories, but they
should not be considered to cover their every aspect•

Category 1: Exposure to radiation or release of radioactive material.

1.1 Exposure to radiation that exceeds prescribed dose
limits for site personnel or members of the public.

Discussion: In principle, these events should occur infrequently.
Usually for such exposures to occur, the degree of protection in design
or operational controls has been degraded. The aim is to collect
information on incident exposures that exceed prescribed dose limits.

Examples:

(a) Significant exposure to site personnel due to failures
in access control procedures or due to unplanned
on-site releases.

(b) Significant exposures to members of the public from
sources of direct radiation at the site, from
unplanned releases, or from an unexpected concentra-
tion of radioactive material from controlled releases.

1.2 Releases of radioactive material that exceed
prescribed limits whether they are confined to the
site or extend beyond it.

Discussion: Release of radioactive material is not expected to occur
frequently, however, when it happens defects are likely to have occurred
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either in the safety design or in operational controls established to
avoid such releases.

Examples:
(a) An operational error resulting in an unplanned release

that exceeds prescribed limits over a specified
period

(b) A storage tank for gaseous or liquid waste failing and
releasing radioactive material that exceeds

«

prescribed limits for off-site releases
(c) The release of radioactive material rendering an

on-site area inaccessible, with the result that items
important to safety cannot be controlled, tested or
maintained, and have to be declared inoperable.

Category 2; Degradation of items important to safety.

2.1 Fuel cladding fault.
2.2 Degradation of the primary coolant pressure boundary,

main steam or feedvater line.
2.3 Loss of containment function or integrity

Discussion; The aim is to collect information on degradation of any of
the three barriers generally considered serious by the regulatory body.

Examples:

(a) Fuel cladding faults in the reactor or in the
storage pool that exceed a specified percentage
of failed fuel rods, that are unique or
widespread, or that are caused by unexpected factors
and would involve a release of significant quantities
of fission products

(b) Cracks and breaks in piping, the reactor vessel
(steel or pre-stressed concrete) or in major components
of the primary coolant circuit that have safety
relevance (steam generators, reactor coolant pumps,
valves etc.)
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(c) Significant defects in welds or materials used in the
primary coolant system

(d) Serious temperature or pressure transients
(e) Loss of relief and/or safety valve functions during

test or operation
(f) Loss of containment function or integrity Including:

(i) containment leakage rates exceeding
authorised limits

(ii) loss of containment isolation valve functions
during tests or operation

(iii) loss of main steam isolation valve functions
during tests or operation

(iv) loss of containment cooling capability«

2.4 Degradation of systems required for reactivity control
2.5 Degradation of systems required to control the system

pressure or temperature
2.6 Degradation of essential support systems.

Discussion: The aim is to collect information on anomalies in items
important to safety that could lead to degradation of the principal
barriers. These anomalies involve, or can lead to loss of, the
safety-related function when the system is called on to perform.

Examples:

(a) Faults in the control rod systems
(b) Accidental criticality
(c) Faults in poison injection systems
(d) Faults in emergency core cooling systems
(e) Loss of core cooling ability (including faults

in the residual heat removal system)
(f) Faults in auxiliary feedvater systems
(g) Loss of off-site power
(h) Loss of on-site (AC or DC) power
(i) Faults in the emergency diesel generator system
(j) Loss of service water or instrument air
(k) Faults in the safety-related heating, ventilating and

air-conditioning systems
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Category 3: Deficiencies in design, construction, operation,
quality assurance or safety evaluation.

Discussion: The aim is to collect information on safety-related problems
that are unique and could lead, or have already led to, a loss of a
safety functions.

Examples;

(a) Deficiencies in design or construction that, if
uncorrected, could result in loss of a required
safety function

(b) Personnel errors or procedural deficiencies
resulting in loss of plant capability to perform
safety functions

(c) Any event caused by a fault, condition, or
action that demonstrates an insufficient independence
of essential structures, systems and components. Essential
structures, systems and components are those needed
to:
(I) shut down the reactor and maintain it in

a safe shutdown condition, or
(II) remove residual heat, or
(ill) control release of radioactive material

(d) Any event that results in the nuclear power plant not
being in a controlled condition or that results in an
unanalysed condition that significantly compromises
plant safety

(e) Violation of licence conditions, technical aspects
or other provisions.

Category A; Events indicating generic problems.

Discussion: This category is intended to include those events tha:
individually are not significant, but taken together indicate that a
problem of safety significance exists.
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Examples:

(a) Recurring events.
(b) Events with implications for similar plants.

Category 5; Events requiring significant consequential actions.

Discussion: This category is intended to include significant
consequential actions resulting from reported events taken by the
regulatory body on licensing, design or operation.

Category 6; Events of potential safety significance.

Discussion; This category is intended to include events during which a
protective system actuates, or fails to actuate when required. These
events are based on the premise that protective systems are provided to
mitigate the consequences of an accident and therefore should work
properly when called upon, and that they should not be challenged
unnecessarily. Events where a protective system was needed to mitigate
the consequences of an event (whether or not the equipment performed
properly), and events where a protective system operated unnecessarily,
are both of interest. Nuclear power plants are designed so that the
operation of protective systems should be infrequent: they should
operate either for safety reasons or as a result of testing. In
addition, the category requires reporting when plant operating
conditions are at, or have exceeded, preplanned limits. Situations
involving safety system availabilities that are significantly less than
intended should also be reported.

Examoles:

(a) Any event where the quantity of radioactive material
contained in a system or equipment
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approaches or exceeds values specified in the
operating Units or conditions, or in the design basis.

(b) Events that have no significant consequences but are
considered to approach near-miss situations or are
precursors of more serious events

(c) An event that occurs at shutdown or low power
operation that would become significant for safety
if it occurred at full power.

(d) An event that identifies a significant common
mode or common cause failure mechanism

(e) Any event resulting in manual or automatic
actuation or the need for such actuation of any
protective system. (Actuation of a protective
system that results from and is part of the
pre-planned sequence during surveillance testing
or normal reactor shutdown need not be reported)

(f) Any event for which plant operational limits and
conditions require shutdown of the nuclear power
plant.

Category 7: Unusual events of either man-made or natural origin,
that directly or indirectly affect the safe
operation of the plant.

Discussion: This category is intended to include those events where
there is a clear threat from an act, or a condition, and the threat or
damage challenges the ability of the plant to continue to operate in a
safe manner. (This includes the ability of the plant to be shut down in
an orderly manner and to maintain shutdown conditions).

This category is also Intended to include acts by persons
deliberately undertaken to threaten or to damage the plant. Threats of
violence that cannot be substantiated need not be reported.

Examples:

(a) Natural events - a tornado or cyclone that affects
the site; an earthquake that approaches design
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basis limits as detected on station seismic
instrumentation, or that causes damage; a large
flood affecting the site

(b) Man-wade events - chemical explosions affecting
the site, other industrial transportation accidents
that occur near the site creating a safety concern.

(c) An aircraft crash onto the plant
(d) Acts of persons that threaten the safety of the

site, rioting or other civil disturbances.
(e) À fire in electrical cabling or circuitry areas

that disables the safety-related equipment normally
used to shut down the plant safely or to mitigate the
consequences of accidents.

(f) Toxic gases in the control room or in vital
areas of the plant,, impeding the safety of operations
or causing rapid degradation of safety-related equipmen:

(g) Turbine missiles.

Category 8: Events that attract significant public interest
(optional).
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ANNEX II
Standard Format for Unusual Event Reports

1. BASIC INFORMATION (Cover Sheet)

REPORT NO.

3V37T DATS OETGIKAl S5FOST POLLOK-0? HEFCST >TCS.

TTrî 0? HSACTOH A!u)

UKÜT NO. POMZ2

CŒTTCZ!^ÎT OF OFIPJLTICuf DATE

ABSTRACT; The major occurrences during the_ event (all component or systec fa
persomei actions and corrective actions taken or planned)

ul-s,

BASIS FOR

51KE AÎHD TEL3FHO!ra FUMBER OP PERSON HHO CAN 3E COTTTACTSD
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2. >:A?J^?T~ prsc/üTT'c

Operational state prior to the event, event description, component or system
faults, operator act ions /procedural controls, previous occurrences *nd consequences,
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. SA?TTY

Ac assessment of the safety conséquences and inplications of the event, the severity
of the event under reasonable and credible conditions.
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4. COPJBCTISB ACTIONS

Actions taken or planned, including those to reduce the probability of simili
future events.
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. DEFINITIONS

The following list of definitions is included for use in the
Implementation of the guide and may not necessarily conform to
definitions adopted elsewhere for international use. Only a few terms
were newly defined, most of the definitions originate from the IAEA NUSS
programme.

Acceptable Limits
Limits acceptable to the Regulatory Body

Accident Conditions
Substantial deviations from Operational States which are

expected to be infrequent, and which could lead to release of
unacceptable quantities of radioactive materials if the relevant

!_/engineered safety features did not function as per design intent— .

Anticipated Operational Occurrences
All operational processes deviating from Normal Operation which

are expected to occur once or several times during operating life of the
plant and which, in view of appropriate design provisions, do not cause
any significant damage to Items Important to Safety or lead to Accident
Condition»- (see Operational States).

Approval
Formal consent to a proposal.

— A substantial deviation may be a major fuel failure, a Loss of
Coolant Accident (LOCA) etc. Examples of engineered safety features
include Emergency Core Coolant Systems (ECCS) and containment.
21— Examples of Anticipated Operational Occurrences are loss of
normal electric power and faults such as a turbine trip, malfunction of
individual items of a normally running plant, failure to function of
individual items of control equipment, loss of power to main coolant pump.
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Commencement of Opération
The beginning of initial fuel loading.

Event
One occurrence or a sequence of related occurrences.

Fault
A loss of function of a component or system. (If it requires

repair, it is a failure; if not, it is a command fault).

Items Important to Safety
The items which comprise:
(1) those structures, systems and components whose

malfunction or fault could lead to undue
radiation exposure of the Site Personnel or members
of the public^/,

(2) those structures, systems and components which prevent
Anticipated Operational Occurrences from leading to
Accident Conditions,

(3) those features which are provided to mitigate the
consequences of malfunction or faults of structures,

4/systems, or components— .

Normal Operation
Operation of a nuclear power plant within specific Operational

Limits and Conditions including shut-down, power operation, shutting
down, starting up, maintenance, testing and refuelling (see Operational
States).

Nuclear Power Plant
A thermal neutron reactor or reactors together with all

structures, systems and components necessary for Safety and for the
production of power, i.e. heat or electricity

— This includes successive barriers set up against the release of
radioactivity from nuclear facilities.
A/— Items Important to Safety include the Safety Systems and
Safety-related Systems. These latter systems are all those which, if
they failed to act, or acted when not required to do so, may result in
the need for action to support safety.
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Occurrence
A single system or component fault or a personnel error.

Operating Organization
The organization authorized by the Regulatory Body to operate

the plant.

Operational States
The states defined under Normal Operational and Anticipated

Operational Occurrences (see Normal Operation and Anticipated Operational
Occurrences).

Plant Management
The members of Site Personnel who have been delegated

responsibility and authority by the Operating Organization for directing
the Operation of the plant.

Potential
A possibility worthy of further consideration for safety.

Prescribed Limits
Limits established or accepted by a Regulatory Body.

Protection System
A system which encompasses all electrical and mechanical

devices and circuitry, from sensors to actuation device input terminals,
involved in generating those signals associated with the protective
function.

Protective System
A safety system designed and installed to act automatically to

ensure that one or more Safety Limits are not involved.

Regulatory Body
A national authority or a system of authorities designated by a

Member State, assisted by technical and other advisory bodies, and having
the levai authority for conducting the licensing process, for issuing
Licences and thereby for regulating nuclear power plant Siting,
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ConscruetIon, Commissioning, Operation and Decommissioning or specific
aspects thereof— .

Reliability
The probability that a device, system or facility will perfora

Its intended function satisfactorily for a specified time under stated
operating conditions.

Residual Heat
The SUB of the beat originating from radioactive decay and

shut-down fission and the heat stored in reactor-related structures and
in heat transport media.

Safety
Protection of all persons from undue radiological hazard.

Safety Limits
Limits upon process variables within which the Operation of the

nuclear power plant has been shown to be safe.

Safety Systems
Systems important to Safety, provided to assure, in any

condition, the safe shut-down of the reactor and the heat removal from
the core, and/or to limit the consequences of Anticipated Operational
Occurrences and Accident Conditions (see Anticipated Operational
Occurrences and Accident Conditions).

Sequence
A group of occurrences that are related to each other because

each contributes to the cause of a subsequent occurrence or results from
the effect of a previous occurrence.

Vendor
A design, contracting or manufacturing organization supplying a

service, component or plant to the Applicant.

— This national authority could be either the government itself,
or one or more departments of the government, or a body or bodies
specially vested with appropriate legal authority.
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