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ORGANISATION FOR ECONOMIC CO-OPERATION
AND DEVELOPMENT

Pursuant to Article | of the Convention signed in Paris on 14th December 1960, and which came into force on
30th September 1961, the Organisation for Economic Co-operation and Development (OECD) shall promote policies
designed:

—  to achieve the highest sustainable economic growth and employment and a rising standard of living in Member
countries, while maintaining financial stability, and thus to contribute to the development of the world economy;

—  to contribute to sound economic expansion in Member as well as non-member countries in the process of
economic development; and

—  to contribute to the expansion of world trade on a multilateral. non-discriminatory basis in accordance with
international obligations.

The original Member countries of the OECD are Austria, Belgium, Canada, Denmark, France, Germany, Greece,
Iceland, Ireland, Italy, Luxembourg, the Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, the United
Kingdom and the United States. The following countries became Members subsequently through accession at the dates
indicated hereafter: Japan (28th April 1964), Finland (28th January 1969), Austraia (7th June 1971), New Zealand
(29th May 1973), Mexico (18th May 1994), the Czech Republic (21st December 1995), Hungary (7th May 1996), Poland
(22nd November 1996) and the Republic of Korea (12th December 1996). The Commission of the European Communities
takes part in the work of the OECD (Article 13 of the OECD Convention).

NUCLEAR ENERGY AGENCY

The OECD Nuclear Energy Agency (NEA) was established on 1st February 1958 under the name of the OEEC
European Nuclear Energy Agency. It received its present designation on 20th April 1972, when Japan became its first
non-European full Member. NEA membership today consists of all OECD Member countries except New Zealand and
Poland. The Commission of the European Communities takes part in the work of the Agency.

The primary objective of the NEA isto promote co-operation among the governments of its participating countriesin
furthering the devel opment of nuclear power as a safe, environmentally acceptable and economic energy source.

Thisisachieved by:

—  encouraging harmonization of national regulatory policies and practices, with particular reference to the safety
of nuclear installations, protection of man against ionising radiation and preservation of the environment,
radioactive waste management, and nuclear third party liability and insurance;

—  assessing the contribution of nuclear power to the overall energy supply by keeping under review the technical
and economic aspects of nuclear power growth and forecasting demand and supply for the different phases of
the nuclear fuel cycle;

- developing exchanges of scientific and technical information particularly through participation in common
services;

—  setting up international research and devel opment programmes and joint undertakings.

In these and related tasks, the NEA works in close collaboration with the International Atomic Energy Agency in
Vienna, with which it has concluded a Co-operation Agreement, as well as with other international organisations in the
nuclear field.
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COMMITTEE ON THE SAFETY OF NUCLEAR INSTALLATIONS

The Committee on the Safety of Nuclear Installations (CSNI) of the OECD Nuclear Energy Agency
(NEA) is an international committee made up of senior scientists and engineers. It was set up in 1973 to
develop, and co-ordinate the activities of the Nuclear Energy Agency concerning the technical aspects of
the design, construction and operation of nuclear installations insofar as they affect the safety of such
installations. The Committee’s purpose is to foster international co-operation in nuclear safety among the
OECD Member countries.

The CSNI constitutes a forum for the exchange of technical information and for collaboration between
organisations which can contribute, from their respective backgrounds in research, development,
engineering or regulation, to these activities and to the definition of the programme of work. It aso
reviews the state of knowledge on selected topics on nuclear safety technology and safety assessment,
including operating experience. It initiates and conducts programmes identified by these reviews and
assessments in order to overcome discrepancies, develop improvements and reach international consensus
on technical issues of common interest. It promotes the co-ordination of work in different Member
countries including the establishment of co-operative research projects and assists in the feedback of the
results to participating organisations. Full use is also made of traditional methods of co-operation, such as
information exchanges, establishment of working groups, and organisation of conferences and specialist
meetings.

The greater part of the CSNI’s current programme is concerned with the technology of water reactors. The
principal areas covered are operating experience and the human factor, reactor coolant system behaviour,
various aspects of reactor component integrity, the phenomenology of radioactive releases in reactor
accidents and their confinement, containment performance, risk assessment, and severe accidents. The
Committee also studies the safety of the nuclear fuel cycle, conducts periodic surveys of the reactor safety
research programmes and operates an international mechanism for exchanging reports on safety related
nuclear power plant accidents.

In implementing its programme, the CSNI establishes co-operative mechanisms with NEA’s Committee on
Nuclear Regulatory Activities (CNRA), responsible for the activities of the Agency concerning the
regulation, licensing and inspection of nuclear installations with regard to safety. It also cooperates with
NEA’s Committee on Radiation Protection and Public Health and NEA's Radioactive Waste Management
Committee on matters of common interest.

* kK k k k k k k x %

The opinions expressed and the arguments employed in this document are the responsibility of the authors
and do not necessarily represent those of the OECD.

Requests for additional copies of this report should be addressed to:
Nuclear Safety Division

OECD Nuclear Energy Agency
Le Seine St-Germain

12 blvd. deslles
92130 Issy-les-Moulineaux
France



NEA/CSNI/R(97)15/PART1

Table of Contents

A B ST RA CT et E R R R R E e R Re Rt AR e e e e nR e eRe e R e nRe e e Rt nReennenre e e nns 5
l. INTRODUGCTION. .....ciitteieitieieeste sttt sre e e e e s sre e e s resaeeseeane s e e sresreeresreeseenresneennenns 6
. IMPROVED GUIDANCE FOR REPORTING OF HUMAN AND

ORGANISATIONAL FACTORS....... .ot sne e 9
1. PROPOSED LIST OF NEW HUMAN AND ORGANISATIONAL

FACTOR CODES....... .ottt sr e ne e e sn e sr e e e e e sne e nesre e 16
V. PROPOSED LIST OF KEYWORDS CORRESPONDING TO NEW

HUMAN AND ORGANISATIONAL FACTOR CODES.........cccco i 19
V. REFERENGCES........ .ottt esn e sr e e e sme e nenre e e 34



NEA/CSNI/R(97)15/PART1

ABSTRACT

Screening of events indicated the causes by human and organisational factors to more than 50% and in
some countries up to 70%. The jointly operated IRS (Incident Reporting System) on operating experience
and lessons learnt with IAEA and NEA is a major source of information with more than 2500 experience
reports so far. When the system started the analysis methods for human factors were not as developed as
they have been today. Human Factor analysis requires more specific information in the reports then was
given in past reports. When the NEA and IAEA reporting systems were merged together in 1997, new
guidelines for reporting were developed. In order to strengthen the reporting of events involving human
factors a new coding system was developed. The changes in the coding system is given in this report. It
was developed in cooperation with WANO (World Association of Nuclear Operators). The present format
is compatible with the corresponding WANO system
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I INTRODUCTION

Human Performance in all aspects of design, operation, maintenance and technical support is a significant
contributor to the avoidance of eventsin NPP. When it is less than adequate it may significantly contribute
to the occurrence of events. Moreover human performance during recovery activities often influences the
outcome of events. Effective event reporting systems must provide due consideration to human
performance related issues.

Human errors and organisational weaknesses are known to contribute in many countries to more than half
of reported events in national event reporting systems. This situation is aso reflected in the reports
submitted to the Incident Reporting System (IRS), which is jointly operated by the International Atomic
Energy Agency (IAEA) and the Nuclear Energy Agency (NEA) of the Organisation for Economic Co-
operation and Development (OECD). However the efficiency of the operating experience feedback
process and the possibilities of retrieving lessons learned on an international scale, which is the main
purpose of IRS, have been seriousy hampered in the past by observed deficiencies in the quality,
consistency and completeness of information in the identification of causes of events related to human
performance issues. Improvements in the guidance and training of national IRS co-ordinators have been
suggested at several occasions as away to achieve improved reporting in thisfield.

The Expanded Task Force on Human Factors (ETF) has been asked by the PWG1 of the NEA to
contribute to its effort in establishing improved IRS guidelines. A specific task has been agreed within
ETF, dedicated to the subject of improved guidance for reporting of human and organisational factorsin
event reports. Several ETF member countries contributed actively to this task including France, Germany,
Switzerland, the United Kingdom, the United States and Belgium.

The main objective of this task was to enable the PWGL to improve the current situation regarding the
reporting and coding of human performance deficiencies in IRS. The main effort within this task was
focused on identifying the type and detail of information on human and organisational factors which
should be expected and on providing guidance how this information could be presented within the body of
the event reports. A secondary objective was to provide recommendations to improve the current IRS
coding system with regard to human factors and more specifically the coding of human errors and
organisational weaknesses. It was recognised during the execution of this task that such an improved
coding system, with the necessary guidance supporting a consistent use of these codes, could be an
integral part of the improved guidance document and would support the main objective of the task in
indicating human and organisational factor information of interest as well as the expected level of detail.

Some limitations on the scope and freedom of activities to be developed by ETF have been set by the
PWG1 and fully recognised by ETF from the very outset of this task. As the editing of new joint
IAEA/NEA IRS guidelines was aready well underway, a period of approximately one year was given to
deliver the ETF guidance document. In order to respect this time frame a pragmatic approach had to be
followed, making maximal use of existing guidance documents established by international organisations
such as NEA and IAEA or by member countries (see references 3 to 6). The improved human factor
reporting guidance document should be transparent and not too difficult to use by nationa IRS co-
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ordinators, who are not human factor specialists and have not necessarily got specific training in human
factor analysis techniques. Consistency and continuity with existing reporting practices within IRS had to
be achieved as well (references 1 and 2). And at last, in order to achieve consistency in coding of event
reports with another reporting system operated by the World Association of Nuclear Operators (WANO)
for the nuclear industry, it was requested to establish within this task close collaboration with WANO,
who was also in a process of improving its event reporting system.

During its discussions the task group in charge recognised inherent limitations of human factor reporting
in IRS due to national culture, regulatory reporting requirements, legal issues, etc., and noticed that there
is gtill some reluctance to provide information related to human performance. The group agreed that there
was a need to stimulate utilities to provide more detailed information on human factor aspects in event
reports. In this respect the establishment of a blame free reporting culture should be promoted. The
benefits of improved human factor reporting should be made clear to the nuclear industry and, although
IRS remains essentialy a tool for regulatory bodies, these benefits should in the end also encourage
industry to use more IRS reports in its operating experience feedback efforts. It was also recognised that a
condition for improved human factor reporting is the availability and systematic use of human and
organisational factors oriented event investigation methods. Proposed guidance for reporting human factor
information in IRS should remain compatible with at present widely used event analysis methods.

In order to maintain a pragmatic approach in developing an improved guidance document, it was decided
to start from existing documents, established through consultant meetings at the IAEA. At the starting
point a review was made by several countries, represented in ETF, of the report IAEA-J4-CS-101/94
(reference 3), which addresses the same issue of improved human factor reporting. Some countriestried in
this effort to apply the proposed reporting scheme on events in their national data base and commented on
their findings. These contributions have been provided in a technica Appendix to this report. This
exercise and the discussion of its results have been useful in helping to build within the task group a
consensus on the issues of scope and detail of needed human factor information and on the issue of
acceptable complexity of reporting schemes.

In a second phase a "Human and Organisational Factors Reporting Guidance" document has been edited,
in part based on the above mentioned discussion, in part on a review of the follow up report IAEA-J4-CS-
161/95 (reference 4) and of a draft document provided by the NRC, which was proposed for inclusion in a
future revision of NUREG-1022 related to Licensee Event Reports (reference 5). It was stressed that in
some cases detailed information on the chronology of an event, including chronology of human actions,
and some additional situational information (i.e. the error forcing context) is essentia to understand
human behaviour and related performance problems. Application of existing event anaysis and
presentation techniques, including barrier analysis and use of Event and Causal Factor Charts,
incorporating human actions, would contribute to a better understanding of events and lessons learned. All
these aspects are addressed in the resulting improved guidance document which is presented in section Il
of this report. Although this guidance document has not been introduced as such in the improved IRS
guidelines, a lot of elements have been integrated in the procedure for preparation of IRS reports
(Appendix A of Joint IAEA/NEA IRS Guidelines).

One of theidentified potential problemsin reporting and retrieving human factor related information is the
lack of use of a common language. It was agreed that a possible way to overcome this problem would be
by reaching a consensus on the taxonomy to be used regarding reporting of human and organisational
factors. The way chosen to introduce such a common taxonomy was by providing on the one hand a
limited list of human and organisational factor codes, remaining manageable and preserving the odds on a
consistent coding, and on the other hand a longer list of keywords supporting each proposed code. The
proposed coding system should be hierarchically structured, allowing future reduction or expansion in
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detail without loosing consistency in coding. The list of keywords would indicate at the same time the
level of detail an event report could reach when reporting on human performance issues. In this way the
list of codes and keywords would support and be coherent with the improved human factor reporting
guidance document itself. The use of both proposed codes and keywords would support the
complementary possibilities in the existing Advanced IRS data base to retrieve information (by guide
words or by free search).

Both lists were established in close co-operation with a WANO-PC  representative and were mainly
derived from existing documents such as IAEA-J4-CS-161/95 (reference 4). In addition to allowing the
identification of the type of human error as direct cause of an event, the proposed codes permit to indicate
the type of plant staff involved and the type of activity when inadequate human actions occurred as well as
the personal and organisational causal factors, which are typically identified as contributing causal factors
and root causes of events. In addition to the common list with WANO, some additional codes have been
provided which draw the attention of IRS national co-ordinators to the wish of ETF that also recovery
actions and lessons learned from these actions receive due coverage in event reports and that the
complexity of an event with regard to the chain of observed human performance deficiencies is indicated
and reflected upon (single or multiple, independent or dependent failures or errors). The final lists, which
came out of the integration effort of the new human factor codes with the existing IRS coding system in
which ETF was not involved, are presented respectively in sections |11 and IV of thisreport. Theselists are
based on the proposals made by the ETF group, with some minor changes regarding the sequence of codes
and the detail of coding related to the identification of plant staff involved in inadequate human actions.

Section V. mentions the reference documents used in the frame of this task.

A technical Appendix to this report presents a compilation of the contributions of individual countries to
thereview of the IAEA reference documents in the preparation phase of this task.
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. IMPROVED GUIDANCE FOR REPORTING OF HUMAN AND
ORGANISATIONAL FACTORS

32— Narrative deseription-Human and Organisational Factors Reporting Guidance

A. INTRODUCTION

This document provides specific guidance for the reporting of human and organisational factors. This
guidance may be used for those event reports in which the description of corrective actions and |essons
learned is particularly focusing on human performance deficiencies and organisational problems.

The guidance, which follows the standard IRS reporting format, should not be considered as an obligatory
reporting scheme but could be used as a checklist. The additional information on human and
organisational factors, as suggested by these guidelines, has only to be provided, when it is necessary for a
good understanding of the event and in particular of the corrective actions taken and when it supports the
message to be conveyed on the lessons learned.

B. NARRATIVE DESCRIPTION

Ih+seeeﬂenet—the+R%repeﬁ—sheutd—prewdeaHProwde relevant |nformat|on on what happened dunng

the event. 0

beeausThe descrlptl on of the human actlons and the reI ated organlsatlonal aspects may enable the reader

to have a clearer picture of the human behaviour and of the technical and organisational environment in
which the event occurred. It may contribute to a better understanding of the eriented:

3:2.1—Thechronological-thformation:corrective actions chosen by the utility to avoid recurrence of
this or similar events.

The following information may be relevant in this respect:

1. Chronological information

Winclude within the description of the event the chronological sequence of all relevant human

actions-sheuld-be reluded—TFhis-deseription-sheudld-cov. Consider pre-event actions, initiating or

contributing to the occurrence of the event, as well as the human response to the event including
the recovery actions intended to terminate the event and reach a safe state.
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«“human-actions—should-coviaciude in your description the timing and linkage of error-free
and erroneous human actions and system responses, so that thebletiandour isclearly
understood. Consider in your description of human actietsction and diagnosing activities,
decision making anghlanned-action-execution—aspects—as-well-as-internal-team—or-interiteam
communication

execution of planned actioasd
3:2:2—The contextualinformatiamra-team or inter-team communication. Mention tasks
carried out in parallel by the plant staff when the error(s) occurred.

If in the analysis of the event a simulation of the event sequence was necessary in grder to
understand the humdmehaviouraspects in connection to the dynamicsagilant transienthis
may also be reported and briefly discussed.

2. Situational informationififormation on theontext)

For a better understanding of the event and of the conclusions of tlxde@nadysis as well ag
for a better perception of the lessons learned from the ewengdditional infermation

oenexplanation othe general context in which the event took placedspensablmportant

Fhis—contextual-information—should-includ@nhy) - relevantWhen providing this situationa
information, the following aspects may be considered (to be mentioned only when relevant)

. the-identification of theprinciple—actors—in-the—event—-e—thge of NPP personnel

directly involved in the initiation of the event or contributing to the eveag(esactor
operator, 1&C technician, etc.)

the act|V|ty contrlbutlnq tahe |n|t|at|on of the event or affectlng the recovery of the

event (&.g. periodic testing of the reactor protection systamgluding-if-necessary-for
a—good—understanding—a—shorttask—deseriptioglude, if necessary for a good

understanding, a short description of the task involved

. operator/technician qualification and preconditioning (i.e. previous relevant experience)
or other personal factors (presence of fatigue, stress, etc.)

. characterisation of personnel work practices (control iaddpendent verificatiormf
task execution, work habits) asdmmuni@tionrcommunication

. characterisation of environmental work conditions
. characterisation of the man machine interface and its limitations

. information on theusedtools and-taised and theitimitations, including available \
procedures and work documents

. organizational aspects including task assignment and task procedssigg (

preparatiowork planning andoreparatiol, team-size-and-compeositishift/team size

and composition and use of contractors

. information on personnel work scheéual (including timing of activities; e.g. indicate
if the problem was related to night work; time pressure due to work on critical path,
etc.)

. information on thaype of supervision and tteipervisory methods

10
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. system/process characteristics which are relevant for a good understanding of the
human error/ behaviour (ex.g. degree of tolerance of system/process for human error,
presence of a pitfall situation, etc.)

. specific plant conditions which might have had direct influence on the operator’s
performance such as pre-event plant configuration (including recent performance
history of equipment), process parameters and other factors including off-nominal
and/or dynamic conditions which resulted in unusual plant configurations and plant
behaviour

For—each—of the—contextualaspects—from—thislist-which—is—found-—relevant,—it-should be
indicatdndicate if and to what extent, on the day of the event, this context was different from a

normal (incidentfree) activity performance.

If available add figures, including layouts, photographs or drawings which allow illustration of
the environment in which a failure occurred. This may facilitate dheification and |
appreciation of the man-machine-interface and environmental factors.

tified

ilable

ing or
iple
arved

ess/
D

ace

d the

3.2.4—\dentification-and-characterisation-of recovery-actions:3._ Identification and characterisation

of recovery actions

11
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C.

Address the actual and potential consequences of the observed human performance problems and discuss

Information on the nature and timing of recovery actions may provide additional insights into the
complexity of the situation and the difficulties for the operators to detect and diagnose the
problems at hand. Besides, lessons may also be learned from the positive roles of the NPP
personnel involved in an event.

relevant |ncI ude a d| scussion of the recovery actions, provi d| ng |nformat|on on how and when
the recovery was achieved (recovery in immediate response to the error, recovery by planned
action or by trouble shooting, recovery directed or not directed by provided procedures). Identify
the persons involved in the recovery actions (recovery performed by the person who committed
the error himself, or by the team to WhICh th|s person belongs or by completely dlfferent
greuppersons or group).— Al ,
the-time-delay Provide, if available, more specmcally |nformat|on on the t|me delay needed for
the detection of the human error or system failure (including latent failures)

and for the diagnosis of the safety problem/degradation. Explain the reasons for the long time
delays before the problem was detected or diagnosed, if applicable.

SAFETY ASSESSMENT

their safety significance. Consider potential consequences on the operability of the plant systems and on

the subsequent ability of plant staff to handle plant components.

This section shedtdmay include a discussion of the barriers which were broken by the identified human
performance deficiencies (loss of defence in depth) and the effectiveness of the barrier that terminated the
event (including recovery actions, the positive role of the plant staff). This information can be obtained by
use of barrier analysis techniques.

D.

CAUSE ANALYSIS

1

The presentation and discussion of the “direst“observed" causesr observed causes” |
answers to the question "how did it happen?"

Identify in this respect the observed human errors, which contributed in an active way
|n|t|at|on of the event or affected in a direct way the operator or system responses to the e
, sh

DISCUSS depending on thevailable information, the results of tlmalysis—which—aHowed

to the
ent.
rould

tehuman factos analysis; describe the human performance deficiencies and provide information

on:

. the nature and extent of the human error(s): was it a single error or were multiple er
involved?; were the observed human errors dependent or not?; were the observed h
errors recurrent in nature?

[OI'S
uman

12
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. the human error type: wasit adlip or lapse?; was it amistake?; wasit aviolation?; was it
an act of sabotage?: if information would be available on the corresponding failure mode
this should also be provided.

Note: The identification of the error type is supported by the definitions provided with
the codes (or guide words) for “Type of inadequate human actibrand the
corresponding keywords; these keywords also identify common failades

Discuss shortly the observed errors: if available provide an explanation for actions, compr

and choices made; discuss the reasons for the related diffi@kpesienced by the plant staff;

explaln the nature of the “traygf.e. error forcmg contextfhat led to the error.

If the error was of the type sllp or Iapse describe the task characterlstlcs or the stimuli
led to a spontaneous but inappropriate action.

If the error was of the type “mistake” describe what was not well understood and provide
details which explain the occurrence of the mistake (complexity, delay time for action too
uncertainty, dynamic of the phenomena, etc.).

omises

WhICh

some
short,

If the error was of the type “violation” describe the reasons why the person(s) involved made his
(their) choice of action and the criteria applied in his (their) decision process (which
compromise?).

%Hen%mpm%%h&qudﬂ%@#&%meess%sm@ﬁnllowed by

. a reporting of identifiegdausal factors which are relevant to the message to be conve
(i.e. lessons learned)

. Fhis-should-befollowed-aypresentation and discussion of tlet causes.

Both causal factors and root causes provide the answers to the quesiyodid it happen?"

Human performance related causal factors and root causes are clearly not restricted to @
human errors (as observed or direct cause of an event), but are also applicable to o
technical (equipment) deficiencies. Thieguson:

. the performance of individuals (i.e. personal factors such as fatigue, stress, |3
experienceetc)

. the performance of groups (i.e. personnel work practices including independent verifi
practices, verbal communicatioretc)

. the conditions in which people have to work (e.g. environmental conditions, pro
procedures and documents, provided tools and materials, weaknesses of the man
interface,etc)

have
ctive

yed

bserved
bserved

ick of

cation

vided
machine

13
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. the weaknesses of the organisation (including work planning and preparation, task
assignment practices, supervisory methods, etc.)

. the training which is provided to the plant staff

. and ultimately the performance of the management (e.g. unclear policies, standards and
expectations, insufficient resources allocated, weaknesses in management monitoring and
assessment, weaknesses in the decision process, inadequate management of the
maodification process, organisational and safety culture, etc.)

For-the-deseription-of-bethThey differ from the more equipment related causal factors and root
causes, which have aso a human component, but are strictly applicable to eguipment
deficiencies. The latter focus on:

the design configuration and analysis

the specification, manufacture and construction of the equipment

the maintenance, testing, and surveillance practices

intrinsic equipment performance deficiencies

Further qwdance is prowded bv the Ilst of codes (or gwde words) related to
“Human performance related causal factorsihd “ Equipment related causal
factors” aswell as by the corresponding keywords.

keywords—The discussion of these causal factors should be supported by the background
information (especially the eentextusituational information) that has been provided in the

narrative deecrlptlon of the event. tf—rn—th&analysr&ef—theerent—a—srmutatlen—ef—theeevent

Segyenece necessal Agderstang-the-xdman alalala nNe-avivham

and3. A qood understandlnq of the event %quence and the thlnqs that Went wrong, the

linkage with identified observed causes, causal factors and root causes and the identification
of the broken and effective barriers ewould be supported by an illustration of these event
analysis results in a so-called Event & Causal Factor Chart. The use of such a
representation technique is highly recommended. In addition, an attribution of IRS codes to
the corresponding elements of the chart would help people performing |RS-searches to easily
conclude, if selected reports are relevant to the investigated topic.

D3:5—Correctiveactions:. CORRECTIVE ACTIONS AND LESSONSLEARNED

the act|ons taken by the NPP as a reactlon to the event, in order to improve the observed human

performance and solve organisational problems. Corrective actions may be split into short term
(provisional) and long term (final) actions.

14
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They may include:

e changes in attitudes or habits of persons or groups

d errors

inish the

. changes to training, including attention to secondary objectives in training; indicate what was

lacking in terms of knowledge and know-how
» changes to procedures
e organisational changes
e improvements in ergonomics
* hardware modifications which influence man-machine interaction
 efc.

Discuss the objectives and effectiveness of the corrective actions taken to solve the human perfi
and organisationgdroblems. Corrective actions may cover measures taken:

» to lower the frequency of occurrence of human failures

e to eliminate the observed human errors

e to diminish the effects of human errors which meognisedis being unavoidable

e to improve overall organisational efficiency and management control

* to improve the efficiency of detection and diagnosis in the recovery process of events

Provide a clear statement regarding the lessons learned from the Feveund.on the message to b
conveyed in order to attract the attention to and facilitate the application of these (generic) lessons

prmance

e
to other

nuclear power plants in foreign countries. Lessons learned may reside in the areas of unexpected failures

causesor consequences, difficulties to detert diagnoseproblem situationr to implement effective
corrective actionsplant conditions which are particularly vulnerable to human errors, generic h
factor weaknesses, etc

yman

Discuss the application of lessons learned from this event and the corrective actions, taken griplanned

other NPP of the reporting country. Consider in this respect other areas (systems, situations) wher
human failures could occur.

15
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. PROPOSED LIST OF NEW HUMAN AND ORGANISATIONAL
FACTOR CODES

5.0 CAUSE OF THE EVENT
5.1.10 Human factors
51.101 Slip or lapse
5.1.10.2 Mistake
5.1.10.3 Violation

5.1.10.4 Sabotage

53 Inadequate human action - Plant staff involved
531 Maintenance

532 Operations

533 Technical and Engineering

534 Management and Administration

5.4 Inadeguate human action - Type of activity
54.1 Not relevant

5.4.2 Normal operations

543 Shutdown operations

5.4.4 Equipment startup

5.4.5 Planned / preventive maintenance

5.4.6 Isolating / De-isolating

54.7 Repair (unplanned / breakdown maintenance)
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5.4.8 Routine testing with existing procedures/documents

54.9 Special testing with one-off special procedure

5.4.10 Post-modification testing

54.11 Post-maintenance testing

5.4.12 Fault finding

5.4.13 Commissioning (of new equipment)

5.4.14 Recommissioning (of existing equipment)

5.4.15 Decommissioning

5.4.16 Fuel handling/ Refuelling operations

5.4.17 I nspection

5.4.18 Abnormal operation (due to external or internal constraints)
5.4.19 Engineering review

5.4.20 M odification implementation

54.21 Training

5.4.22 Actions taken under emergency conditions

5.4.23 Other activity

55 Human performancerelated causal factorsand root causes
55.1 Verbal communications

552 Personnel work practices (including other)

55.21 Control of task / Independent verification

55.2.2 Complacency / Lack of Motivation / Inappropriate habits

55.2.3 Use of improper tools and equipment
553 Personnel work scheduling

554 Environmental conditions

555 Man-machine interface
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55.6 Training / Qualification

55.7 Written procedures and documents
55.8 Supervisory methods

559 Work organisation (including other)
55.9.1 Shift/team size or composition

5.5.9.2 Planning / Preparation of work

5.5.10 Personal factors (including other)
5.5.10.1 Fatigue

55.10.2  Stress/ Perceived lack of time/ Boredom

5.5.10.3 Skill of the craft less than adequate / Not familiar with job

performance standards
5.6 Management related causal factors and root causes (including other)
56.1 Management direction
56.2 Communication or Co-ordination
56.3 M anagement monitoring and assessment
56.4 Decision process
56.5 Allocation of resources
5.6.6 Change management
5.6.7 Organizational / Safety culture
5.6.8 Management of contingencies
5.7 Equipment related causal factors and root causes (including other)
57.1 Design configuration and analysis
57.2 Equipment specification, manufacture and construction
57.3 Maintenance, testing or surveillance
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PROPOSED LIST OF KEYWORDS CORRESPONDING TO NEW HUMAN AND

ORGANISATIONAL FACTOR CODES

EXPLANATION FOR INDIVIDUAL CODES

5. CAUSE OF THE EVENT

5.1.10

51101

Human factors

The following codes provide the possibility to indicate the type of human error / type of
inadequate human action.

Slip or lapse

A dlip or lapse is an unconscious unintended action or failure to act, resulting from an
attention failure or amemory failure in a routine activity: in spite of a good understanding of
the system (process, procedure, specific context) and the intention to perform the task
correctly, an unconscious unintended action or a failure to act occurs or a wrong reflex or
inappropriate instinctive action takes place.

It includes the following errors/failure modes:

response implementation error
unconscious wrong action or failure to act, wrong reflex, wrong instinctive action

wrong action or lack of action due to omission of attentional check, insufficient
degree of attention, unawareness

strong habit intrusion, unwanted reversion to earlier plan, continuation of habitual
sequence of actions, failure to act because focal attention is elsewhere, failure to
attend need for change in action sequence, omission of attentional check after task
interruption

interference error in two simultaneous tasks

confusion error (wrong component, wrong unit), spatial misorientation

omission of steps or unnecessary repeating of steps in (unconscious) action
sequence due to mistimed checks
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5.1.10.2 Mistake

task sequence reversal error

A mistake is an intended action resulting in an undesired outcome in a problem solving
activity: a person made a wrong action because he did not understand the system, the
procedure, the specific context, the prescribed task, etc.

It includes the following errors/failure modes:

misdiagnosis, misinterpretation, situation assessment error
wrong mental model, wrong hypothesis

failure to detect situation, informational overload (indications not noticed, acted
upon)

use of wrong procedure

misunderstood instructions/information

lack of specific knowledge

tunnel vision (focus on limited number of indications, lack of big picture)
over-reliance on favourite indications

not believing indications/information (lack of confidence)

mindset/ preconceived idea/ confirmation bias/ overconfidence (failure to change
opinion, discarding contradictory evidence)

5.1.10.3 Violation

In spite of a good understanding of the system (process, procedure, specific context) an
intentional breaking of known rules, prescriptions, etc. ,occurred without malevolent
intention.

It includes following inadequate human actions:

administrative control circumvented or intentionally not performed
required procedures, drawings, or other references not used
intentional shortcutsin prescribed task sequence

unauthorised material substitution

situation which asks for compromises between safety and other objectives
(production, personal safety, etc.)

intentional disregard of safety prescriptions/concerns
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5.1.10.4 Sabotage

5.3

531

532

533

534

5.5

551

552

An intentional breaking of known rules, prescriptions, etc., occurred with malevolent intention.

I nadequate human action - Plant staff involved

Maintenance

Includes mechanical, electrical and instrumentation and control maintenance technicians.
Operations

Includes control room operators and field operators.

Technical and Engineering

Includes chemists, reactor physicists, health physicists, technical support staff (mechanical,
St :rcftrical, 1&C), system/project engineering staff, emergency planning staff and industrial safety

Management and Administration

Includes staff in charge of planning activities, management of contractors, QA, training,
document production, security, procurement, management of stores, etc.

Human performancerelated causal factorsand root causes
Verbal communications

Includes the following causal factors:

shift hand-over inadequate

- no communication between shiftsin charge of different parts of atask
- pre-job briefing inadequate/not performed

- message misunderstood/misinterpreted

- communications equipment inadequate or not available

- receiver not listening

- communications incorrect/inadequate

- intra-team/ inter-team communication inadequate

- supervisor not notified of problem/concerns

Personnel work practices (including other)
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If other personnel work practices were involved as causal factor, they should be specified in the
full text of the report.
55.2.1 Control of task / Independent verification
Includes the following causal factors:
- self checking not used or ineffectively applied
- independent checking not used or ineffectively applied
- system alignment/isolation not verified (no redundancy in verification)
5.5.2.2 Complacency / Lack of Motivation / I nappropriate habits
Includes the following causal factors:
- inattention to detail
- unsafe working practices applied
- failure to wear protective clothing
- radiological/ALARA work practices not followed
- inadvertent bumping, stepping on, or damage to equipment
- failure to maintain written logs
- lack of questioning attitude
- required procedures, drawings, or other references not used
- administrative controls circumvented or intentionally not performed
- inappropriate habits developed through group pressure / culture
5.5.2.3 Useof improper toolsand equipment
Includes the following causal factors:
- necessary tools/materials not provided
- improper tools or materials selected/ provided/ used

- tools not/inadequately calibrated
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5.5.3 Personnel work scheduling

Includes the following causal factors:

excessive overtime

NEA/CSNI/R(97)15/PART1

working continuously for considerable number of hours

workers called in during unsociable hours
working without rest day for considerable time
problem related to night work

frequent changes of shift

time pressure to compl ete task

unfamiliar work cycle

too many concurrent tasks

inadequate task interruptions/ task partitioning

5.5.4 Environmental conditions

Includes the following causal factors:

lighting inadequate
housekeeping inadequate
temperature too hot/cold
excessive noise level
high humidity

high radiation

cramped work space
dangerous work place

distractions
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5.5.5 Man-machineinterface
Includes the following causal factors:
- signal conventions or antropometry of country not respected
- label missing/inadequate
- interface design inappropriate for task, interface confusing/distracting
- controls not adequate

- indications provided not adequate, information format/ organization less then
adequate

- alarms provided not adequate
- alarm masking/cancelling
- too many standing or incoming alarms
~  pitfall indesign
5.5.6 Training/ Qualification

Includes the following causal factors:

training inadequate or not provided on how to perform task

- training inadequate or not provided on how to use special equipment or tools
- training inadequate or not provided on relevant system(s)/components
- training inadequate or not provided on risk aspects of task/situation

- training not based on current plant requirements

- demonstration of task proficiency not required prior to qualification

- insufficient refresher training

- lack of fidelity between simulator training and plant

- training not attended

- training standard not adequate

- training not provided to required level of competence for task

- training not provided in personnel work practice

- shortfall in on-job training / experience
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inadequate definition of required qualifications

5.5.7 Written procedures and documents

Includes the following causal factors:

no document available

document technically incorrect or incomplete
cautionary information not included

not up to date with plant design

not formally stated

unclear or complex wording

confusing graphics

format deficiencies

user aids deficient / not provided

inadequate technical review process
responsibility for following procedure not stated

inadequate safety assessment provided

5.5.8 Supervisory methods

Includes the following causal factors:

duties and tasks not clearly explained, work orders not clearly given
progress not adequately monitored

supervision levels not decided prior to task

supervisor too involved in tasks, inadequate control room oversight
inappropriate balance between timescale and standards

inadequate control of contractors

frequent task re-assignment

safety aspects of task not emphasised

assigned task too complex
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5.5.9 Work organisation (including other)

If other work organisation deficiencies were involved as causal factor, they should be specified
in the full text of the report.

55.9.1 Shift/team size or composition

Includes the following causal factors:

too few / too many workers allocated to task
too few workers of the correct trade/specialisation
inappropriate selection of staff for task

change in crew composition/ team leadership

5592 Planning/ Preparation of work

Includes the following causal factors:

planning done without site visit

planning of parallel tasks inadequate

planning conflicts not identified

special conditions or requirements not identified

job walkthrough not performed

conditions not verified prior to work

work initiated prior to ensuring al skills, parts, tools, instruments, etc., are available

task not adequately researched prior to start, no risk analysis before task to identify
potential safety problems

work package did not address all administrative requirements
task or routine not assigned
co-ordination of al relevant on-site departments not achieved

co-ordination of relevant on-site and off-site departments not achieved
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55.10 Personal factors (including other)

If other personal factors were involved as causal factor, they should be specified in the full
text of the report.

5.5.10.1 Fatigue
This causal factor may be present in case of:
- inadequate environmental conditions
- excessive workload
- working continuously for considerable number of hours
55.10.2 Stress/ Perceived lack of time/ Boredom
These causal factors related to positive or negative stress may be present in case of:

- cognitive overload / cognitive underload (boredom)

fear of failure/consequences

perceived (time) pressure to complete task

on the job distractions
5.5.10.3 SKill of the craft lessthan adequate/ Not familiar with job performance standards
These causal factors may be present when staff is:
- not familiar with job performance standards
- not familiar/well practised with task, failure to apply knowledge
- not familiar with sources/availability of information
- not familiar with tools
- not qualified for assigned task
5.6 Management related causal factorsand root causes (including other)

If other management related factors were involved as causal factor, they should be specified in
the full text of the report.

5.6.1 Management direction

Policies, official guidance (standards), expectations, administrative controls are not developed,
are not enforced or are not adequate (not strict enough, confusing or incomplete).
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5.6.2 Communication or Co-ordination

Includes the following causal factors:

policies, officia guidance (standards), expectations, administrative controls not
communicated effectively within the organisation

familiarity of workers with relevant policies and/or guidance not verified

inadequate co-ordination/communication between departments
co-ordination/communication not sufficiently promoted by management

inadequate communication between management and plant staff, inadequate
feedback from plant staff to management, employee concerns fail to reach

management attention

no prompt management responses to employee concerns

5.6.3 Management monitoring and assessment

Includes the following causal factors:

inadequate level of management involvement

inadequate establishment/support of programs or processes

inadequate monitoring of the effectiveness of programs or processes (e.g. review
processes of documents and procedures, training programs, operating experience,
QA audit program)

inadequate monitoring of results of decisiong/assignments

inadequate assessment of the effectiveness of corrective actions

inadequate assessment of personnel behaviour and performance

5.6.4 Decision process

Includes the following causal factors:

officially designated responsibilities and accountabilities unclear
decision process too lengthy/time consuming
decisions based on insufficient information

risks and consequences of decision not identified or assessed before decision is
made

management objectives did not encompass known problems
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- management objective did not reflect arelevant constrain

- inadequate operating experience feedback process (corrective actions not defined,
inadequate or not timely implemented, root causes of known problems not
addressed)

- improvement campaigns ineffective

5.6.5 Allocation of resources

Insufficient resources allocated for identified objectives (includes resources such as training,
supervision, documentation, tools, materials and equipment).

5.6.6 Change management
Includes the following causal factors:
- need for change/further change not identified
- change not implemented in adequate timescale
- inadequate resourcing of change
- consequences of change not adequately assessed
- change-related training/briefing inadequate
- change-related documentation alteration inadequate

- change-related equipment provision inadequate

results of change not monitored for correctness
5.6.7 Organizational / Safety culture
Includes the following causal factors:
- punitive responses to genuine slips or mistakes
- lack of blame-free reporting culture
- staff does not have “do it right the first time” attitude
- taking of short-cuts allowed/tolerated
- low morale among plant staff
- recurrent violation of rules
- general lack of questioning attitudes

- lack of conservative approach in control room

29



NEA/CSNI/R(97)15/PART1

- lack of teamwork in control room
5.6.8 Management of contingencies
Includes the following causal factors:

- organisation unprepared to handle unforeseen events

no management oversight of problem solving by workers for unforeseen events

weaknesses in emergency preparedness

weaknesses in contingency planning
5.7 Equipment related causal factorsand root causes (including other)
Includes the following causal factors:
- equipment operated outside design specifications
- ageing of equipment
- known problems not corrected
- degraded sub-component contributed to failure
- component beyond expected lifetime
- externally damaging condition not properly evaluated or corrected
- equipment erosion / corrosion
- failed within expected lifetime

If other equipment related factors were involved as causal factor, they should be specified in the
full text of the report.

5.7.1 Design configuration and analysis

Includes the following causal factors:

original design inadequate

design documentation / prints inadequate
- design analysis deficiency

- component / material selection inadequate
- unauthorised or unreviewed modification

- inadequate review of design changes
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field walkthrough input to design inadequate
historical design does not meet current requirements
inappropriate reliance on human action

deficiency in engineering of modification

5.7.2 Equipment specification, manufacture and construction

Includes the following causal factors:

material used inadequate

manufacturer fabrication / construction inadequate
specifications provided to manufacturer inadequate

substitute parts/ material used do not meet specifications
lack of proper tools/ materials used during installation
installation workmanship inadequate

QA requirements not used or met during procurement process
equipment installed does not meet al codes/ requirements

post procurement requirements not used / performed

5.7.3 Maintenance, testing or surveillance

Includes the following causal factors:

corrective maintenance did not correct problems

other problems noted during the performance of maintenance / testing not corrected
preventive maintenance inadequate

mai ntenance performed incorrectly

testing not performed as required

post-mai ntenance testing inadequate

post-modification testing inadequate

retest requirements not specified

retest delayed
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test acceptance criteria inadequate

- test results review inadequate

- surveillance schedule not followed

- situational surveillance not performed

- required surveillance / test not scheduled

- incorrect parts/ consumablesinstalled / used
- failure to exclude foreign material

- incorrect restoration of plant following maintenance/ isolation / testing

8. NATURE OF FAILURE OR ERROR
In treating this field, “failure” means physical impairment and / or unavailability of plant
equipment, where “error” means human error or inadequate human action.

8.2 Multiplefailureor multipleerror

8.2.1 Independent multiplefailuresor errors
This code should be used if within one event two or more occurrences (failures, errors) took
place with different causes and where one occurrence is not a (logical or technical) consequence
of another one.

8.2.2 Dependent multiplefailuresor errors
This code should be used if within one event two or more occurrences (failures, errors) took
place with different causes but where one occurrence is a consequence of another occurrence.
Examples are:

- shared equipment dependencies, where one system is a support system for other
systems,

— functional dependencies, where the function of one system depends on the function of
another system, and

— physical interaction dependencies, where environmental effects caused by a failure
(e.g. flooding after pipe break) results in failing of other equipment.

Common cause failures i.e. two or more identical or similar components fail due to the same
cause should be coded in 8.3.
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8.3

9.1

911

9.12
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Recurrent failureor error

This code should be used if the same or a similar failure occurred due to the same cause in more
than one event in the same plant or in different plants.

Common cause failure

Two or more “failures” that are the result of the same (single) cause occurred.

NATURE OF RECOVERY ACTIONS

Recovery by human action

Human recovery actions are effective actions taken by plant staff in response to equipment
failures, inadequate human actions and plant transients in order to terminate the event.

Recovery by foreseen human actions

Foreseen human recovery actions means recovery actions taken by plant staff, which are directed
by operating procedures (planned surveillance, transient response procedures, etc.)

Recovery by unforeseen human actions
Unforeseen human recovery actions are recovery actions taken by plant staff in response to

observed failures, errors, transients, etc., which are not prescribed / directed by operating
procedures or documents.
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