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The International Nuclear Safety Advisory Group (INSAG) is an advisory 
group to the Director General of the International Atomic Energy Agency, whose 
main functions are: 

(1) To provide a forum for the exchange of information on generic nuclear safety 
issues of international significance: 

(2) To identify important current nuclear safety issues and to draw conclusions on 
the basis of results of nuclear safety activities within the IAEA and of other 
information; 

(3) To give advice on nuclear safety issues in which an exchange of information 
and/or additional efforts may be required; 

(4) To formulate, where possible, commonly shared safety concepts. 
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PREFACE 

During its meeting in May 1987 I N S A G approved the following document and 
forwarded it to the Director General with a recommendation that it be published. The 
Director General has agreed that it should appear as the second of the series known 
as I N S A G Technical Notes. It is hoped that this document will make a contribution 
towards the enhancement of the safe operation of nuclear power plants worldwide. 
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T H E I M P O R T A N C E F O R N U C L E A R S A F E T Y 
O F EFFICIENT F E E D B A C K 

O F O P E R A T I O N A L E X P E R I E N C E 

Introduction 

The operational safety of nuclear power plants is of increasing importance for 
a number of reasons: 

— The number and the ages of nuclear power plants in operation are increasing; 
— Safe operation is a fundamental component in the promotion of confidence in 

the safety of nuclear power plants. 

Experience of practical operation is a valuable source of information for 
improving (and optimizing) the safety and reliability of plants. 

It is therefore essential to collect information on abnormal events occurring at 
plants during operation and on all deviations from normal performance by systems 
and personnel that could be precursors of accidents. 

For this purpose it is necessary to establish hierarchical systems to feed back 
operational safety experience at utility, national and international levels and to make 
these systems as effective as possible. The purpose of the present report is to promote 
this objective. 

To date, operational feedback systems comprising international organizations, 
regulatory bodies, utilities and suppliers have achieved good results. There is, 
however, room for improvement. The present report attempts to identify the safety 
objectives of these systems, to analyse the difficulties presently encountered and to 
suggest possible improvements. 

Process of feedback of operational experience 

In many cases where the safety of nuclear power plants has been seriously 
threatened, such as in the accident at Three Mile Island Unit 2 (TMI-2), there were 
precursors which, had they been identified and understood in time, could have 
indicated to the operators how to prevent the initiating events developing into 
hazardous situations. Conversely, there are safely lessons to be learned from 
incidents at operating plants that were prevented from developing into serious 
accidents either by design safety features or by appropriate operator actions. 

Much broader lessons may be learned from the day-to-day surveillance activi
ties carried out on equipment, personnel or administrative procedures if this informa
tion is reported to, and processed by, systems for the feedback of operational 
experience. 
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An effective system for the feedback of experience covers the following: 

— Collection of information on all events related to operational safety, such as 
deviations, incidents and accidents.1 

— Screening of these data in order to select those from which lessons can be 
learned. 

— Analysis of the selected data to identify direct and root causes and to determine 
areas needing improvement. 

— Implementation of the necessary corrective actions to prevent the recurrence 
of similar events and to avert incidents. 

— Dissemination of the lessons learned, with a clear explanation of the analysis 
made, to all interested parties within the country concerned and abroad (other 
utilities, regulatory bodies, suppliers and international organizations). 

— Processing, by each national system for the feedback of experience, of all the 
data received from plants abroad in addition to the national data. 

Objective of feedback systems 

The final objective of a feedback system for operational experience is to ensure 
that all available information is properly used to improve safety. To achieve this 
objective it is necessary to ensure that: 

— The collection of information is sufficiently comprehensive that no relevant 
data are lost (which requires broad reporting criteria and low detection 
thresholds). 

— The information collected is screened efficiently so as to ensure that all 
important safety related issues which ought to be analysed with priority will 
actually be selected (which requires clear ranking criteria). 

— The issues selected are analysed in sufficient depth to permit the identification 
of the underlying root causes in the surveillance activities carried out on equip
ment, personnel qualification and personnel aids. 

— The relevant corrective actions are implemented promptly enough to prevent 
the recurrence of similar events that could be effected by the same category 
of underlying root causes. 

1 A deviation is a deficiency which is discovered as a result of regularly performed 
surveillance activities (such as the collection of operational data, inspection, checking or 
testing) and which could lead to an incident or an accident through equipment failure or human 
failure. 

An incident is an abnormal event causing no important damage to the plant or persons. 
The term covers: trips, scrams, unplanned shutdowns, forced outages, violations of technical 
specifications, radioactive releases and personal contamination or irradiation. Incidents may 
be precursors of accidents. 

An accident is an event causing significant damage to plant or to people. 
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— The lessons learned are disseminated promptly enough to enable other utilities 
to take corrective actions before incidents occur. 

— The operational safety level in nuclear power plants is adequately assessed. 

An assessment of the effectiveness of systems for the feedback of experience 
at the national and international levels was carried out at a Consultants Meeting 
held at the request of INS AG from 26 to 30 August 1985 (see the IAEA document 
entitled "Operational Safety Experience Feedback").2 

Analysis of existing difficulties 

INSAG has identified the following difficulties that are preventing better 
results from being obtained from the feedback of operating experience. 

The data which are analysed are often limited to incidents and to the few 
accidents that may occur. But important information may be found in any deviations, 
either in equipment or in personnel performance, revealed by the surveillance 
activity carried out by the plant organization. 

Such deviations may permit the identification of potential causes of incidents, 
and their analysis may lead to results that are more important for safety than the 
analysis of actual incidents. 

Selection criteria are not always sufficiently precise. The IAEA's guidelines 
for national and international reporting systems are good but they do not give detailed 
threshold values. The large amounts of information which may need to be analysed 
could overload the analysts and block the whole process of feedback. However, the 
amount of data to be analysed should not be too greatly reduced, since an individual 
deviation, which may be insignificant in itself, could become significant when 
correlated with other deviations. 

Similarly, appropriate corrective measures cannot always be determined by a 
simple analysis of a unique deviation. The identification of the root causes may 
require several approaches. All the information available might prove useful at some 
time or other. An efficient storage and retrieval system is therefore essential. 

Operating experience is fed back at several levels. It is done within the operat
ing organization, among operating organizations and through the regulatory body at 
a national and international level. The understandable reluctance of some operators 
and suppliers to publicize plant and operational deviations hinders the identification 
and dissemination of data on abnormal events. If at any of the levels there is a lack 
of expertise in screening and analysis, the distinction between essential information 
and less important information may not be made and important lessons can be lost. 

2 All the documents mentioned in this text are available from the Division of Nuclear 
Safety of the IAEA. 
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Finally, the analysis of the lessons to be learned is often limited to the level 
of the direct cause which led to the immediate failure, but not extended to identify, 
as root causes, for instance, the human factors which contributed to the non-detection 
of the latent deficiency (non-effective surveillance programme in operation). 

International incident reporting systems (IRSs) such as the IAEA-IRS are 
achieving only limited results for the following reasons: 

— The understandable reluctance to expose deviations, in this case at an interna
tional level, is a handicap. 

— Detailed technical assessments are difficult for the analysts receiving the infor
mation if they have insufficient knowledge of the foreign installations 
involved. A report transmitted to the IRS does not always emphasize the 
conclusions drawn in the country where the plant was located. However, 
details of the event and of the plant are necessary for a proper understanding 
so that the lessons learned can be extended to other plants in other countries. 

— The reports provided are limited to a few events of varying safety significance, 
which are not always treated in sufficient depth. 

— Lessons learned and proposals for improvement derived from general 
surveillance activities are seldom provided. 

— Lastly, a proper compromise is not always made between the time required for 
an adequate analysis and the urgency of passing on to other users the 
information that is being fed back. 

Suggestions for improvements 

A preliminary analysis suggests that the foregoing difficulties could be reduced 
by action along the following lines: 

(1) All Member States with nuclear programmes have established, and are operat
ing, systems for collecting, assessing and disseminating information on safety-
related events at NPPs. The compatibility of these systems is a prerequisite for 
an effective international exchange of information. Member States should be 
encouraged to verify that their national system conforms with the IAEA guide
lines entided "The Collection, Assessment and Dissemination of Safety-
Related Events in Nuclear Power Plants — A National System and the Interna
tional System of the IAEA". 

(2) Action should be taken to widen the acceptance by the managements of all 
regulatory bodies, utilities and suppliers of the common obligation and of the 
practical advantages of reporting deviations and abnormal occurrences at their 
plant, since this can contribute substantially to reducing outages and incidents. 
The common long term interest should outweigh the desire for confidentiality 
when dealing with information which could be used for reducing risks to health 
and safety. 
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(3) The collection of information should be based on broad reporting criteria and 
should include not only abnormal events but also safety related deviations 
detected by surveillance activities such as those during maintenance and also 
periodical testing and safety audits. The event reports disseminated internation
ally on incidents and deviations should be complete and appropriate details on 
the affected systems should be released. The guide mentioned above prepared 
by the IAEA already incorporates these requirements and should be 
implemented by the participating countries. 

(4) The screening and analysis of the information should be based on clear ranking 
criteria. They must be performed according to set methods by experts with 
long experience in plant operation and analytical techniques. The IAEA, 
together with invited experts, has taken and is taking steps to review and 
analyse its IRS information on a regular basis. This should be continued. 

(5) Assistance should be given to countries and utilities. For this purpose, the 
IAEA can, on request, provide interested countries with international experts 
in an investigative team that can give a utility an independent opinion on the 
significance of events at a plant, and on the appropriateness and completeness 
of the corrective actions taken. The first mission of this kind was successfully 
performed in December 1986. 

(6) The analysis of information should be made nationally in the shortest possible 
time and the recommendations on actions to be taken should be transmitted 
without delay to international organizations, regulatory bodies and other utili
ties. Every effort should be made to ensure a prompt dissemination of these 
reports and of the lessons learned. The safety benefits cannot be achieved with 
only one level of incident reporting system. An integrated tree of utility, 
national and international incident reporting systems is necessary. The tasks of 
the international organizations should include not only the maintenance of the 
efficient working of their own systems but also the integration and 
co-ordination of the functions of the different systems. 

Conclusions 

The first priority in nuclear safety is to prevent the occurrence of severe 
accidents. It has been demonstrated in risk analyses that a severe accident would 
usually result from a combination of more or less trivial incidents aggravated by 
independent faults or human errors. The collection and analysis of data on all safety 
significant events in operating NPPs should allow the effective prevention of severe 
accidents, if the lessons learned are quickly disseminated and if the corrective 
measures are taken in good time. All interested parties (international organizations, 
regulatory bodies, utilities and suppliers) have a specific role to play if a satisfactory 
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result is to be achieved. INSAG considers that the actions to be taken are well under
stood, and believes that the IAEA should encourage all Member States to undertake 
them. 

Recommendations 

There are measures that the IAEA should take to raise awareness of the 
importance for safety of feedback systems for operational experience and the 
efficiency of the corresponding international exchange. 

(1) The IAEA should call the attention of the Member States to the importance for 
safety of establishing and operating efficient national systems for the feedback of 
operational experience. 

These systems should use as inputs abnormal events: incidents, safety related 
deviations detected by comprehensive surveillance activities and any other relevant 
indications of abnormal safety performance. 

The information to be analysed (accidents, incidents, deviations) should be 
selected according to the potential consequences with regard to safety and should not 
be limited by what actually happened. 

Every aspect (such as equipment, systems and components, human perfor
mance, skill and training, personnel aids, tools and procedures) should be screened 
and every factor which could lead to human error should be specially analysed. 

When the underlying root causes and especially the various weaknesses in the 
plant surveillance programme have been identified, checks should be made to see 
whether the same problems exist in any other parts of the plant and corrective actions 
should be taken. 

As a prerequisite for an effective international exchange of information, 
Member States should be encouraged to verify the conformity of their national 
systems with the guidelines published by the IAEA. 

(2) The IAEA is encouraged to offer its new ASSET service widely to Member 
States to permit the exchange of views and provide independent advice on safety 
significant issues and on corrective actions to be taken. An investigative team 
working in accordance with the methods of the IAEA ASSETs should be made avail
able to Member States on request. (See the IAEA document entitled "Methodology 
of Assessment of Safety Significant Events".) 

(3) Action should be taken to broaden the acceptance by the managements of all 
regulatory bodies, utilities and suppliers of the common obligation and of the practi
cal advantages of reporting to the international community the deviations and abnor
mal occurrences at their plants, since this can contribute substantially to reducing 
outages and incidents. Common long term interest should outweigh the desire for 
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confidentiality in cases where the information could help to reduce the risk to health 
and safety. 

(4) The operation of the IAEA-IRS should follow the recommendations proposed 
in the IAEA document entitled "Report of the Technical Committee on the Incident 
Reporting System". 

(5) The IAEA is encouraged to study and develop indicators, advanced processes 
and methods to help Member States to evaluate levels of operational safety. After 
a trial period of use within the IAEA OSART programme, these tools should be 
made available to the nuclear community. (See the IAEA documents entitled 
"Assessment of Operational Safety from Performance Indicators" and "Guidance 
for the Review of Safety Performance Indicators".) 
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