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FOREWORD

In 1991 a Safety Series report on Safety Culture of the International Nuclear Safety
Advisory Group (INSAG) was published as 75-INSAG-4. This publication represents
probably the most complete description so far of the safety culture concept along with its
definition, features and tangible manifestations.

Very soon after the publication of 75-INSAG-4, interest was expressed as to whether
it was possible to make an assessment of safety culture in a particular organization.
Difficulties in performing such reviews should not be underestimated, since so much of the
required characteristics lie below the surface. Certainly any comprehensive checks on
equipment, documentation and procedures would not necessarily reveal the strength of safety
culture.

In May 1994 guidelines were published as IAEA-TECDOC-743 following a number of
consultants meetings during 1991 and 1992. The Guidelines were developed to allow
organizations to conduct self-assessments of their safety culture and as a basis for IAEA
reviews as part of the Assessment of Safety Culture in Organizations Team (ASCOT)
services.

With a background of a developing interest in the IAEA's ASCOT services and
progress within many organizations of self-assessment of safety culture, a technical
committee meeting (TCM) was organized. The purpose of the TCM was to provide an
exchange of practices and experience in the area of safety culture and to allow the agreement
of a common position on specific topics.

This TECDOC provides a summary of the exchange of views and the common position
on three areas selected by the TCM as warranting further development.
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INTRODUCTION

BACKGROUND

In 1991 the International Nuclear Safety Advisory Group (INSAG) produced a report,
75-INSAG-4, on safety culture. This report defines safety culture in terms of the
organizational structures in which people work and the attitudes of individuals or groups of
people. It goes on to develop a series of questions by which the safety culture of an
organization or groups within that organization can be evaluated. Through the work of a
group of consultants, the questions posed in 75-INSAG-4 have been developed into a set of
more detailed guide questions, and indicators against which to judge the adequacy of the
response. This guidance has been used as the basis for the IAEA's Assessment of Safety
Culture in Organizations Team (ASCOT) services and published as IAEA-TECDOC-743, in
May 1994, with the intent that it form a basis for self-assessment by organizations of their
safety culture.

PURPOSE OF THE TECHNICAL COMMITTEE MEETING

One of the major driving forces behind the development of this guidance has been the
increasing interest throughout the industry in establishing techniques for assessing,
monitoring and changing safety culture. This technical committee meeting (TCM), was
arranged in recognition of the need of many organisations to share their experiences in the
area of safety culture, so that the range of available techniques can be increased.

The TCM was organised in two parts:

Presentations by individuals of papers describing the experience within their countries
and organisations of a range of safety culture issues,
Consideration by three working groups of topics warranting the sharing of experience
and the development of a common understanding.

The papers presented at the meeting, as shown in the Annex, provide a variety of
viewpoints of different parts of the nuclear industry as shown below:

The regulator's view of itself,
The regulator's view of the utility,
The utility's view of itself,
The researcher's view of the operation,
The utility's view of temporary workers/contractors,
Work of international agencies.

The subjects cover a wide range of topics including experience with assessing and
monitoring safety culture as well as practical techniques for changing and improving the
safety culture of organisations.

Following preparatory work by a consultants group during the week prior to the TCM,
three topics were agreed upon by the participants of the TCM as worthy of developing a
common position:

The regulatory interface and its effect on safety culture,
Implementing good safety culture in the nuclear industry,



Contractor's safety culture.

Each group drawn from the participants discussed one of the topics and produced a
common position. This position was then reviewed and agreed upon by the whole TCM and
the outcome on each topic is presented below.

1. THE REGULATORY INTERFACE AND ITS EFFECT ON SAFETY CULTURE

1.1. THE REGULATOR AND SAFETY CULTURE

Safety culture has been described in IAEA's INSAG-4. A good safety culture has both
a framework of systems for managing safety and staff at all levels within an organisation
(utility, regulatory body, etc.) who share values, perceptions and attitudes for safety.

Key elements of managing for safety include:

Individual awareness,
Knowledge and competence,
Commitment,
Motivation,
Supervision,
Responsibility.

A good safety culture is characterised by:

Communications based on mutual trust,
Clear understanding of safety issues,
Shared perceptions of the importance of safety,
Confidence in the efficiency of preventive measures.

The regulator, as well as the operator, should itself have a good safety culture. A major
contribution to this aim is the adoption of a safety policy by each organisation which must
include a framework for the management for safety, and address the values, perceptions and
attitudes of its staff.

The regulator should be aware that the regulatory interface with the operating
organisation (from corporate level to shop floor) can significantly affect the achievement of
a good safety culture in the operating organisation.

Actions of the regulator should reinforce the attitudes to safety that the operating
organisation wants to see in its staff.

It should be recognised that regulators should attempt to identify and, if appropriate,
to modify attitudes rather than only changing the behaviour through their proactive actions,
in order to achieve more effective and lasting improvements in safety.



1.2. INTERFACES IN A REGULATORY SYSTEM

1.2.1. Role and responsibilities

1.2.1.1. Government

In each country that has implemented or intends to implement a nuclear power
programme, the government and/or the parliament has to ensure the implementation of
legislative and administrative provisions relating to the safe use of nuclear energy. This must
include the establishment of an independent regulatory organisation, with adequate resources,
as the first priority.

7.2.7.2. Utility

In a correct regulatory regime the utility takes the ultimate responsibility for safe
operation of its nuclear installations.

Being fully responsible and having authority for production related activities with the
potential to affect safety, the utility must establish procedures for safe control of the plant
under all conditions, including maintenance and surveillance. It also must retain a competent
fit and fully trained staff. Its organisation should be adequately sized to cope with and resolve
abnormal events.

The utility also has responsibilities in certain areas where its control is less direct. This
applies, for example, to site investigation, design, manufacturing, construction, testing and
commissioning.

To effectively discharge these responsibilities the utility has to institute rigorous
reviews, audits and, if necessary, approval processes to ensure that all the safety related
aspects of the plant are given the necessary attention.

1.2.1.3. Regulatory body

The main objective of a regulatory body is to ensure that a utility discharges all its
responsibilities for the safety of nuclear installations.

In order to fulfill this objective, the regulatory organisation takes responsibility for the
following activities:

rule making,
assessment,
licensing,
inspection,
enforcement,
safety research promotion,
public information provision.

There is a clear separation between the responsibilities of the regulatory organisation
and those of other parties. Regulators retain their independence as safety authorities and are
protected from undue pressure.



1.2.2. Regulatory body and utility constraints

In the discharge of their responsibilities with regard to safety, the regulatory body and
the utility have to struggle with a number of constraints.

The main constraints for a utility can be represented by possible limitations in
resources, time and by the cost of specific safety related features.

With regard to the regulatory body, resource constraints also have to be taken into
account. Furthermore, constraints associated with public, political and legislative pressures
have to be taken into account when considering regulatory action.

In general terms, both the regulator and the operator need to be aware of the political
implications of their actions and the political environment in which they operate.

To encourage good safety culture attitudes, all reasonable and practicable actions to
remove constraints affecting the implementation of safety to the best achievable level should
be undertaken by both the regulator and the utility.

1.2.3. Regulator and utility interfaces

Interfaces between regulator and utility in a regulatory regime can be described as
follows:

interfaces based on legal requirements,
other types of interface.

1.2.3.1. Interfaces based on legal requirements

These interfaces take place during:

licensing,
inspection, and
enforcement activities.

At this level of interface there should be a flow of information from the utility to the
regulator which consists mainly of:

plant description and data,
safety and risk analysis,
results of tests and surveillance measures,
proof and evidence of compliance with safety requirements,
significant events occurring on the plant,
modification to be implemented on the plant.

The regulator should have the freedom to gather and check such information through
observation, inspections and audits at the plant.

As a result of this flow of information, the regulator can make its own judgements and
develop its own point of view.
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In addition to this flow of information, it is necessary to set up a communication
process based on:

discussions,
explanation and comparison of different points of view with regard to interpretation of
law and regulation,
iteration to reach a common understanding.

This process of communication should provide an opportunity to reach a common view
on safety objectives and spread safety culture aspects through the organisation.

A schematic representation of these interfaces that take place between a utility and a
regulator is presented in Figure 1.

1.2.3.2. Other types of interfaces

This is mainly covered by a day to day advisory process based upon a relationship of
confidence and trust.

INSPECT

audit
observe
inform
request
measure
analyse
prove
provide evidence

ENFORCE

LICENSE

ADVISE

INSPECT

ADVISE LICENSE/ENFORCE

communicate agree
iterate permit
discuss approve
develop not-object
improve license
request require

insist
enforce
warn
prohibit
prosecute
stop

Notes
1 Ut i l i ty includes associated facilities, such as Research. Head office
2 Utility office and Regulators may also have interfaces with Workers Representatives,

Public, Media, etc

FIG. 1. A pictorial representation of the differing interfaces between utility and regulator.
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A good safety culture at the regulatory interface with the utility implies that the
organisation will act more as a regulation system rather than an authority. This means that
the regulator will discuss and agree with the utility safety objectives and commitments
including competencies, attitudes, management and policy.

The implementation of good safety culture attitudes through regulatory interfaces
implies that the regulator and utility will discuss safety objectives, commitments and safety
issue as well as relevant solutions to achieve a common understanding. This should take into
account competencies, attitudes and policy.

The regulator must be aware of the normal (day to day) activities of the utility and
discuss and agree acceptable limits as well as the periodicity and mode of surveillance
applied by the utility.

Surveillance is aimed at detecting discrepancies in objectives, attitudes, and
management; to identify weaknesses and analyse trends.

Both utility and regulator must discuss and agree utility proposals for corrective actions
to resolve identified issues; ultimately to implement improvements on the basis of risk
analysis and mutually agreed prioritization.

This goal implies a number of tasks on both sides. Therefore the interface consists of
points of contact and both must recognize and understand the process which lies behind these
contact points.

Both, utility and regulator must discuss ways and modes of contact in order to optimise
the processes of each side. Some flexibility in these modes of contact must be accepted by
both sides as new issues arise.

Improvement of safety culture implies a pro-active and consistent attitude on both sides.

1.3. EXTERNAL INTERFACES

These are mainly contacts with other regulators and the public through the media.

Contact with other regulators allows comparisons to be made with other safety cultures
and gives an opportunity for the regulator to improve its own culture and influence operators
to introduce improvements.

A significant contribution to the safety culture of the regulatory body is represented by
the feedback from the public perception of nuclear safety issues.

Therefore it is important for the regulatory body to maintain and develop public
confidence in its regulatory actions, through regular and continuous channels of information.

1.4. REGULATOR - UTILITY INTERFACE

Three levels can be identified for discussion within the interface between the regulator
and the utility (Figure 2). These are at the level of interaction between people, management,
and organisational policy.

12



REGULATOR

PFfYPT p <"

MANAGEMENT <— -

ORGANIZATIONAL
POLICY ^~

1.4.1

^ 1.4.2

"^ 1.4.3

UTILITY

_ ̂  PFOPI F

Ü MANAOFMFNT

"^ ORGANIZATIONAL
~^ POLICY

FIG. 2. Regulator utility interface.

1.4.1. People level interfaces

There are routine, pre-determined modes of information transmission and exchange
between the regulatory staff and utility personnel. The goals of good safety culture will be
achieved more effectively when such communication is based on the following
characteristics:

(a) a good breadth of knowledge concerning the technical and organisational matters related
to plant operations, especially for regulatory staff;

(b) regulatory staff who are competent and well-trained in forming and posing questions
to utility personnel so as to indicate clearly what information is desired and why it is
requested;

(c) depth of knowledge in relevant technical and organisational issues for both the regulator
and utility representatives, appropriate to the requirements of the issue under
discussion;

(d) an attitude in discussions that is consistently practical and maintained at a level of
reasonable information exchange;

(e) both parties in the communication processes should endeavour to be good listeners at
all times, so that mutual understanding can be maintained;

(f) both sides of the information exchange process should be open to new information, that
may incur a change in attitudes. A willingness for both parties to change opinions and
to be forward looking, is necessary.

1.4.2. Management level interfaces

The interpretation or analysis of information transmitted or exchanged can require
managerial involvement. Scheduling and prioritising should take the following points into
consideration:

(a) the utility and regulatory organisations require that specific processes be completed, and
that approval steps be followed. Due time allocation for the proper completion of these
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steps must be recognised by both parties to maintain a positive attitude towards the
interface;

(b) urgency in receiving a response from the other party can be seen as important to meet
local schedules. Recognition of the time needed to perform adequate reviews or
analyses on which a response should be based is required to prevent divergence in
perceptions and understandings;

(c) recognition, underlying all interfaces between the regulator and the utility, that the
independence of the regulator from the priorities and pressures that apply to the utility
is paramount. The regulator will contribute to shared perceptions and understandings
if due notice is taken of these utility priorities and pressures, and should make
consistent efforts to achieve agreements that recognise the priorities and requirements
of both groups;

(d) the regulator is an agent of government, responsible to the public in the broadest sense,
under a proclaimed legislated code. The need for these aspects to be reflected in the
interactions between the regulator and its licensees should be recognized by the utilities;

(e) data and information that is accumulated by both the regulator and the utility must be
achieved in such a manner as to indicate past experience and insights gained from
tracking and analysis. The regulator can develop positions that are more realistic if they
are based on accurate information regarding utility plant configuration, functioning, and
organizational processes. Both the regulator and the utility require a clear history of
failures and actions taken in response to them. Confirmation of actions taken, and
measurement of their efficacy are necessary for continued trust and cooperation.

1.4.3. Policy level issues

Good safety culture in both organisations is promoted by both organisations having
declared and documented policies which addresses both the framework for managing safety
and people's attitudes to safety:

(a) Safety objectives and targets, providing both the long-term continuing goals related to
safety, and short-term needs for safety related actions. Agreement on these will depend
on the exercise of open and constructive communication that emanates from a good
safety culture;

(b) Methods and procedures for their processes. The licensing process, the regulations (new
or amended), the safety assessment method, as well as decision making process must
be detailed;

(c) As part of these procedures, the policy for establishing priorities or the processing of
submissions, and the timeliness of response to different classes of submission are
especially important. Their establishment at a mutually agreed level can be an important
contributor to shared perceptions and understanding;

(d) Recognition of the management processes used by the other party. This necessitates a
management style based on open disclosure of management priorities, methods and
activities from both sides of the interface, and using an open method for resolving
conflicts and controversies.

1.5. OTHER INTERFACES

The relationship between the regulator and the public at large is often conducted
through, and controlled by the news media.

14



There are instances where the regulator, or its governing group, meet with the public
periodically in open forum. Most public concerns about the safety of nuclear installations are
brought to the attention of the regulator through the media, and regulators frequently use a
public information office to communicate their position to the media.

Public pressure that is brought to bear in this way, to alter policies or practices, can
interfere with the characteristics of the interface between the regulator and the utility. The
generation and exchange of objective data, and the systematic development of agreed
perceptions and understandings can be distorted by the need to respond to political
imperatives. The characteristics of the regulator-utility interface should be developed so as
to accommodate the need to satisfy legitimate concerns of the general public as publicised
through the news media.

2. IMPLEMENTING GOOD SAFETY CULTURE IN THE NUCLEAR INDUSTRY

2.1. INTRODUCTION

The International Safety Advisory Group (INSAG), in its publication Safety Series 75-
INSAG-4, defines safety culture as:

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

More specifically, the UK Advisory Committee on the Safety of Nuclear Installations
(ACSNI) supports the view that safety performance is characterized by:

(a) A high level of communication between and within levels of the organisation;
(b) A mechanism by which the organisation can learn and improve its own methods;
(c) A strong focus on safety by the organisation and its members;
(d) Some external pressures on the organisation, which can be positive or negative.

Both of these documents recognise that a good safety culture is an essential element for
the safe operation of nuclear plants, and that utilities which operate them should strive to
achieve such a culture, both on the plants themselves and within the whole organisation.
Although IAEA-TECDOC-743 (Assessment of Safety Culture in Organizations Team
(ASCOT) Guidelines) gives advice for the organized self-assessment of safety culture, there
is a need for further guidance on how it is that such a safety culture could be achieved, i.e.
on the practical implementation of measures designed to produce a good safety culture.

The specific purpose here, therefore, is to provide some guidance to utilities on what
action they should take to encourage and foster the development of such a culture. The role
of the regulator and of the contractors is dealt with in the other two sections.

Implementation of appropriate measures will require the investment of resources, but
there will also be commercial benefits arising from the resulting cultural improvement. It is
recognised that this safety level and economical competitiveness have a common denominator
which is the quality.

Culture is a matter of attitudes and behaviours, both of individuals at all levels and the
collective organization. Attitudes are difficult to influence directly, but should change in time
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when the benefits of improved behaviours are apparent. Behaviours are more directly
influenced through the systems and procedures within which people work. Since the focus
of this chapter is on how to implement a good safety culture, we shall identify below the
actions and good practices which are needed and the behaviours which they are intended to
influence. Changes in these behaviours will be a visible means of identifying the effectiveness
of the measures adopted.

Similarly, we identify the "problems" or "hindrances" which represent a poor safety
culture, or which are likely to prevent a good safety culture from developing. Of course,
there is close correlation between the hindrances and the actions which are needed to
overcome them. Whilst this leads to some repetition, there is some value in looking at the
issues from the two complementary perspectives.

The format of this section, then, is as follows. It begins with a structured description
of the hindrances to a good safety culture. This is then followed by a description of good
practices which should overcome them and produce the desired change. These are categorised
in the same way as in INSAG-4; individuals (at all levels), management and policy. So,
changes to individual behaviours are relevant throughout the organisation, but some actions
are only relevant to those who are in a position to implement them, i.e. managers and the
corporate policy makers. As a list of actions may be difficult to implement all at once, the
actions have been prioritized (subjectively). Finally, the most important messages of this
chapter are summarised in a set of conclusions.

2.2. ANALYSIS OF HINDRANCES

In Appendix I there are a set of hindrances depicted that are difficulties to overcome
in the process of implementing strategies for enhanced safety culture. These hindrances were
identified as a result of a group discussion. The following general strategy was followed.

For each category in INSAG-4 referring to:

management,
individual behaviour,
policy,

hindrances were collected from the experience of the members of the group. The next step
was to group individual hindrances that the group felt shared important attitudes. This method
resulted in five major categories as follows:

1. Management
2. Organisation
3. Cultural behaviour (dominant culture)
4. External factors
5. Problems associated to the individuals (psychological, sociological).

An explanation of each category is given below.
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1. Management

Three aspects of management hindrances were identified:

A. Lack of commitment to safety

The signs of low commitment may be seen as e.g.:

Low visibility,
Vagueness,
Policy not put into practice,
Lack of supervision,
Lack of belief.

Low commitment from the management's point of view may result in severe difficulties
to implement a good safety culture.

B. Lack of prioritization

The signs of this can be seen as:

People experience confusion because of no clear strategy from the manager.

C. Lack of communication

The visible signs may be that it produces:

Mistrust,
Lack of credibility,
Insufficient background information for discussions,
Non-transparency,
No time to walk about.

2. Organization

By this category is meant hindrances associated with, for example:

No formal organizational structure,
Unclear responsibilities,
Complexity of the system,
Isolation between departments,
Non-transparency,
Goal conflicts and suboptimization,
Strategy of "management by procedures".

3. Cultural characteristics: By this is meant more global characteristics of the organization
resulting from tradition and complacency. Signs may be:

Difficulties to implement any changes,
Little openness for ideas,
Rigid bureaucracy - poor cooperation between departments.
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Other aspects are bound to possible complacency, which is defined as:

"A feeling of quiet pleasure based on self-satisfaction usually coupled with a lack of
awareness of existing or potential problems. "

4. External factors, such as: political/economical pressure, culture outside the
organization, influences, trade unions, technical developments, regulatory strategies,
international practices, information delays from outside, press comments.

Isolation may be a sign of external pressure.

5. Individual factors

These can be associated with both general behavioural tendencies as well as individual
problems.

General behaviour tendencies are, for example:

Tendencies to take short-cuts,
Poor behaviour under stress,
Group pressure,
Here-and-now orientation,
Difficulties in coping with complex systems.

Human errors may result from general behaviour tendencies in certain situations
coupled together with an unforgiving environment. The failure to implement strategies for
good safety culture may also be associated with these general behavioural tendencies.

Also individual behavioural problems may create difficulties and be shown as:

Low commitment
Not rule-following, etc.

These hindrances above were connected with possible strategies to remove them as
indicated by Appendix III.

We must be conscious that all hindrances described in this paper are not independent
but have strong interrelationships.

This applies not only to the operational aspects of safety culture but also to the design
stages of the plant.

It is recognized that it is most difficult to change the external factors followed by the
organization and then management.

Nevertheless, it can be observed that a major number of hindrances are related to
management and particularly top management. This importance is linked to two
characteristics.
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(1) Management is in a position to promote (or not) the evolution of the organisation and
the culture.

(2) Management have probably the greatest influence at a given moment on the behaviour
of individuals within the organisation.

2.3. GOOD PRACTICES

Taking account of the hindrances to a good safety culture, the following process is
suggested as a means of strengthening safety culture in any utility or plant.

1. First, it is essential to establish a knowledge of the current/existing culture and its
inherent weaknesses. This can be achieved using for example the ASCOT Guidelines
for self-assessment.

2. Having established this, the future aim can be defined, based upon the definition of a
strong safety culture. It is suggested that an overalls strategic business plan is developed
which includes a statement of all the business aims including safety. From this a safety
policy can be developed which would be in alignment with the other business aims and
which could have the following attributes:

Realistic goals,
Simple goals,
Achievable goals,
Compliance with internationally recognised safety standards,
Compliance with regulations,
Recognition of social and environmental responsibilities.

3. The safety policy and business plans should normally be cascaded down from the
overall utility policy and plans so that each department has its own. These would be
consistent with the utility policy and plan and would provide a means by which all
personnel could readily see what their contribution to safety culture is.

4. Following from the safety policy, an implementation plan should be developed to make
the necessary behaviour and process changes. This could include the following actions:

Developing simple/consistent and readily learnt systems,
Facilitating good training,
Involving all personnel in the change process,
Communication/feedback of policy,
Clear definition of responsibilities, goals and priorities.

Further actions are listed in Appendix II.

5. Achievement of change can be monitored by the observance of certain behaviours as
listed in Appendix IV, e.g. knowledge and understanding of jobs, awareness and
alertness to deviations, mutual trust/respect, questioning attitude.

6. An idea of the actions which can be adapted to affect each behaviour is given in
Appendix V.
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2.4. CONCLUSIONS

This chapter provided a description of both the hindrances and good practices which
impact upon the achievement of a good safety culture. It has focused mainly on identifying
practical means for implementing a good safety culture. However, there is no universal
solution to developing a good safety culture - the good practices identified are not
prescriptive, but should be used as needed in individual circumstances.

The most important points are:

(1) Continuous improvement and review of progress (using a questioning attitude and open
debate) is required to achieve what must be a long term evolution to a well established
safety culture,

(2) a good safety culture embraces design and operation of equipment and systems, and
includes a continuous review of the organisation, and the analysis of risks and any
events which occur,

(3) managers have a particularly important role in achieving a good safety culture through
the good practices of visibility in the work place, provision of suitable training for staff
and commitment to change and improvement. The style of management is also
important, being based on a clear and well understood business plan. This should
ensure management by objectives within a suitable organisational structure where the
responsibilities are clear.

Other contributors are:

(4) An awareness by all staff of safety and risks and that everyone makes a contribution
to safety culture,

(5) an information management system for monitoring performance.

3. CONTRACTORS SAFETY CULTURE

3.1. INTRODUCTION

For a variety of reasons, both technical and commercial, all utilities employ contractors
to carry out part of their organization's work. Looking at the use of contractors from an
idealistic viewpoint, they should behave and have a safety culture compatible with that of a
utility's own permanent staff.

It is important for achieving the high levels of nuclear safety, the industry needs, that
contractors produce high quality work, whether "software" or "hardware". The only way this
can be achieved is by the contractor exhibiting a level of safety culture adequate for the
importance of the work being done.
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3.2. SCOPE AND LIMITATION

In our discussion we have limited the definition of contractors to the following:

Engineering design contractors,
Internal contractors,
Permanent services contractors,
Maintenance and modification contractors.

The difference between these contractors is explained below. We include subcontractors
in our discussions.

We have specifically excluded equipment suppliers and individuals temporarily filling
a utility staff position from our discussions. We also assume a contractor to be an
organisation, not an individual.

ENGINEERING DESIGN CONTRACTORS

These contractors can significantly affect nuclear safety, yet may not necessarily ever
enter the plant. The designs they develop will affect the "control, cool and contain" of the
reactor, so they must pay appropriate attention to nuclear safety.

INTERNAL CONTRACTORS

These are company organizations that do not report to the station manager. It includes,
but is not limited to:

Headquarters staff,
Other stations' staff on-site for an outage,
Other groups that offer central services.

Internal contractors, although working for the utility company, may not share the same
safety culture and this can present concerns, depending on the working relationship.

PERMANENT SERVICES CONTRACTORS

These are organizations providing primarily non-nuclear services to the station, such
as:

security,
cleaning,
communication facilities,
clerical support,
training,
financial services,
fire brigades.

However, they are always on-site and their work may sometimes touch on, or impact,
nuclear safety.
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MAINTENANCE AND MODIFICATION CONTRACTORS

These are organizations that maintain and modify the nuclear and safety related systems
of the station. The work performed may include:

in service inspection,
corrective maintenance,
preventive maintenance,
modifications.

They may also, in special circumstances, do post maintenance testing or commissioning.

SUBCONTRACTORS

Any main contractor may employ subcontractors. The longer the chain of these
subcontractors, the more difficult it will be to ensure that the people actually doing the work
are included in the safety culture of the utility or main contractor.

3.3. RESPONSIBILITY FOR SAFETY

One of INSAG's basic principles is that nuclear safety is the responsibility of the utility
(operator). However, in practice, implementing this may be difficult. The utility and
contractor must work together to clearly define the responsibilities of each, taking into
account national laws.

3.4. QUALIFICATION AND EVALUATION OF CONTRACTORS

It is recognized that qualification of a potential contractor for a particular job is defined
and regulated in different ways all around the world. Internationally recognized quality
standards (such as ISO 9000 as well as IAEA NUSS Safety Guides of the 50-SG-QA series)
should be of a great value when quality systems proposed by a bidder are analysed.

Local or national laws may request some specific requirements or even certifications,
labour practices and uses may impose health or safety manuals and procedures. Moreover,
financial or economic considerations may require special conditions, insurance coverage, etc.

Safety culture aspects should also be included in the selection process of contractors in
order to check compatibility with the utility's safety culture. Otherwise the utility may have
to include the contractor in its own safety culture.

The utility should consider the following factors in the evaluation process:

1. Utility's previous experience with the contractor.
2. Quality culture.
3. Conventional safety culture.
4. Contractor's experience with other nuclear utilities.
5. Existing or available staff.

If the utility has much previous experience with the contractor, points 2 to 5 may be
covered by reviewing changes from the last contracts. Otherwise, a more thorough evaluation
may be necessary.
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1. Utility's previous experience with the contractor

Problems or incidents,
Human behaviour,
Cooperation for solving unscheduled works or changes,
Level of competency of the staff,
Communication attitudes,
Attitude on ALAR A.

2. Quality culture

Quality culture, demonstrated by the development of the quality system and the
knowledge of it by the staff, and specially, at lower levels of management,
Previous contacts from quality contractor personnel, asking for fine interpretation of
quality requirements, should demonstrate how these concerns were known and
considered by the contractor.

3. Conventional safety culture

Accident indicators should indicate conscientious preparation of the work,
Trending analysis performed over severity and frequency index will demonstrate how
great a safety concern is for the contractor management,
Analysis of accidents/events performed and how the lessons learned were applied to the
internal procedures, tools and training.

4. Contractor's experience with other nuclear utilities

Records about other works, not only from the point of view of technical procedures but
of difficulties found and solutions provided.

5. Existing or available staff

Type of records kept from previous jobs,
Training records,
Adaptability characteristics, limits contemplated for different jobs,
Staff turnover.

3.5. INTERFACES BETWEEN OPERATORS AND CONTRACTORS

The implementation of safety culture in the tasks performed by contractors mainly
depend on the clear definitions of the operator-contractor interface. These definitions are
often not part of the contract or general agreements. But, the interfaces influence strongly
the safe work performance at the worker level.

The following main interfaces have to be considered:

Policies

The contractor's personnel must be aware of the safety policies of the utility or NPP.
Each contractor's staff member should be informed about these policies before the first
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entry to the N PP. Examples for these policies may be related to the paramount
importance of nuclear safety or that orders from plant personnel have to be followed.

Organization

The work organization is generally a utility's task. It defines the planning and time
constraints, the communication channels, the amount of work, the procedures to follow,
etc. How the work is performed within this general frame may be left to the contractor.

Supervision

In many utilities any maintenance measure performed on safety related equipment has
to be supervised by plant personnel. Other utilities restrict their supervision to the
control of check points during the work and/or to the demonstration of functionability
after completion of the work. In some countries selected safety related maintenance
works are additionally supervised by the regulator or its consultant organization.

Working environment

To prevent possible safety impact or injuries the NPP has to inform the contractors
personnel of the working environment and the resulting precautionary measures, e.g.
work in high radiation areas. This may include special training using mock-ups.

Working level communication

Policies, procedures, work permits, etc. have to be written in such a way that the
contractor's personnel are able to understand it. This may affect the wording and in
case of foreign contractors the translation into the relevant language. It should be
considered that nuclear specific wording may cause communication errors. The
supervisors and oral instructions have to be understandable by the contractor's
personnel.

Feedback of maintenance/design experiences

The planning and performance of contractor work can be improved by formalized
feedback of the contractor's experience gained during the performance of maintenance
or design works.

These experiences include:

As found conditions,
Problems arising due to work preparation and work performance,
dose management,
Good practices,
Formalized reporting.

If the contractors work independently there is a possibility of a lack of experience
feedback. On the other hand, the contractors can contribute with the experience they gained
during work for other utilities. An experience interchange between utilities and main
contractors or vendors exists in some instances on an international basis (e.g. owners groups,
INPO, WANO, etc.).
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3.6. CONTRACTOR KNOWLEDGE AND EDUCATION

The technical training, qualification and appropriate certification of contractor's
employees are clearly the responsibility of the contractor management and are not
discussed further,
Safety culture knowledge and education have both general aspects or principles at a
country level or utility level and site specific aspects,
Safety culture general aspects or principles are specific to the nuclear industry, and
include:

(a) The fact that this industry is regulated.
(b) Basic safety concepts such as defence in depth principle, safety functions (reactivity

control, cooling, containment).
(c) Radiation risks and the way to protect from them.
(d) Conventional safety such as fire protection.

The responsibility for providing these general aspects of safety culture depends on the
national nuclear organization and regulation system but in any case requires input from
utilities.

This education in safety culture principles should be provided to all levels of the
contractor's organization from the top managers to the workers as well as to subcontractors.

There are also site specific aspects of a utility's safety culture which should be
provided. They include:

Reminding of basic safety principles,
Site organization,
Access requirements,
Emergency response,
Supervision details,
Reporting requirement and various communication channel between contractor's and
utility's employees,
Work authorization system,

- Site radiation protection requirements,
Site conventional safety requirements (fire permit for instance).

The responsibility for providing these site specific aspects relies clearly with the utility,
some may be given on a site wide basis while others may be given on a job specific basis.

They should be provided to all on site contractor's and subcontractor's employees.

3.7. CONCLUSIONS

When utilities select contractors they need to consider their safety culture to determine
whether it is compatible with the utility one. Otherwise the utility may have to include
the contractor in its own safety culture,
Interfaces at all levels must be clearly defined before work starts,
Educating contractors and their staff on safety culture is a joint responsibility of the
utility and contractor,
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Safety culture implies a dynamic process with the objective of safety improvements.
Utilities should look at means to involve contractors in the improvement process.
Partnership may be one way to do this.
A common thread running through the discussions was the need for effective
communications between utilities and contractors at all levels and at all stages of the
work.

26



Appendix I

HINDRANCES IN THE PROCESS OF IMPLEMENTING STRATEGIES FOR
ENHANCED SAFETY CULTURE

MANAGEMENT HINDRANCES

Low commitment to safety from directors,
Non continuous consideration to safety,
Complacency,
Acceptance of know problems,
Poor communication,
Lack of time,
Economic/Political pressure,
Poor presentation of feedback information,
Management by procedures,
Non-visibility,
Complexity of structure,
Unclear division of responsibilities (plant/HQ),
Lack of resources for safety,
Here and now,
Poor selection of managers,
Lack of understanding of people,
Trending of problems not followed,
Span of control too broad,
Unclear delegation,
Difficulty in changing,
Complexity of changing,
Poor application of sanctions,
Failure to identify key issues,
Poor contact between management and workers,
Blame culture,
Safety as a specialist function,
Weak leadership,
Competitiveness between individuals,
Wrong choice of indicators,
Reactive, not a pro-active attitude.

POLICY HINDRANCES

Legislative delays,
Changes in political opinion,
Lack of credibility/consistency,
Lack of resources,
Tradition,
Vagueness,
Lack of measurement and quick feedback,
Inadequate communication,
Policy not put into practice,
Stick to rules without knowing why,
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Barring initiative ideas,
Production/commercial/political pressure,
Current culture not understood,
Complexity,
Regulators,
Lack of knowledge/understanding.

INDIVIDUAL HINDRANCES

Economic culture/production of major importance,
Complacency /overconfidence,
"Prestige" - unwilling to admit weaknesses/failure,
Lack of time / poor time management,
Unclear information,
Lack of motivation,
People not at the right place / job,
Personnel security not respected (confidentiality...),
No mutual trust,
Alcohol/drugs,
Personality problems / difficulty of working in team,
Unwillingness to change,
Complex systems / dynamic multiple components,
Complex procedures / conflicting goals - not transparent,
Here-and-now tendency (time for the moment),
Limit of understanding,
Short cuts,
Group thinking / peer pressure,
Power utterance / personnel ambition,
Afraid to be too careful,
Afraid of sanctions / blame,
Lack of supervision,
Collective discipline,
Lack of knowledge/understanding,
Overspecialisation,
Mistrust of management.
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Appendix II

SIGNS OF GOOD SAFETY CULTURE PRACTICES*

INDIVIDUALS

(B) Knowledge of design basis/risks/consequences = understanding of job
(B) Do not accept unclearly defined work
(B) Self assessment and checking
(B) Awareness/alertness to deviations
(A) Follow procedures/respect of rules
(A) Event/non-conformance/error reporting
(B) Belief that everyone is responsible for safety
(B) The will to be trained
(B) Mutual trust/respect
(B) Questioning attitude
(B) Communication skill

MANAGEMENT

(B) Visible commitment to safety/set good example/reinforce good practices/walkabouts
(includes policy/procedures/QA system)

(A) Involvement of workers in change process - cooperative leadership - open to ideas and
suggestions

(A) Clearly define responsibilities/goals/objectives/explain why/prioritise
(A) Facilitate teamworking - training/interfacing
(A) Facilitate training/skill enhancement/refresher training/personnel development -

appraisal/human behaviour training
(A) Provide consistent/simple/easy to learn systems/procedures
(A) Integration of new personnel, selection and training
(A) Foster blame free culture, reinforce openness
(A) Use available management tools - QA, audits, ASCOT, OSART, ASSET, review of

experience, monitoring, upward appraisal, PSA and qualitative risk assessment, root
cause analysis

(A) Supervision - prevent work overload, delegation, open to ideas, provide resources
(A) Communicate/give feedback - on policy, implementation, performance
(A) Produce implementation plan
(A) Make timely decisions
(A) Achieve a mutual understanding of and good working relationship with regulators
(A) Provide a counselling service for personnel, eg. for personnel with drug, alcohol or

other personnel problems.

POLICY

(A) Develop a strategic business plan to provide a vision of the business goals including
economical competitiveness as well as safety goals. This must look several years into
the future but should incorporate a regular review process.

(A) Actions which will encourage good safety culture practices.
(B) Behaviour which is a sign of good culture.
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(A) Develop a safety policy with realistic (simple) achievable goals - which comply with
internationally agreed safety standards, regulations and recognise social and
environmental responsibilities - it should be possible to derive annual safety goals and
also enable the personnel to see how they can contribute.

(A) Develop a recruitment selection and evaluation policy for personnel.
(A) Facilitate "continuous improvements" by innovations, suggestions, keeping up to date

with advances in knowledge, regulations and other effects of the outside environment
(A) Ensure the quality assurance system operates correctly
(A) Initiate appropriate incentive schemes
(A) Perform regular staff appraisals
(A) Independent safety monitoring function to report to top management
(A) Sponsor research in safety management, human factors, issues, etc.
(A) Establish lines with educational establishments to achieve longer term education,

improvements with respect to safety culture.
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Appendix III

HINDRANCES AND POSSIBLE STRATEGIES FOR THEIR REMOVAL

Hindrance Characterization Good practices

Management

Organisation

Cultural
characteristics

Commitment of Managers

Prioritization

Communication

Management by procedures
Non transparency
Isolation of Departments
Complexity of
systems/network
Unformal network and
organisation

Tradition

Complacency
A feeling of great pleasure
based on self satisfaction
usually coupled with a lack
of unawareness of existing
or potential problems

Proper selection of managers
Evaluation of managers
Business plan
Expression of safety policy/safety goals
Visible commitment of safety
Facilities of licensing
System of information

Clearly define individual goals
Clearly define individual responsibilities
Business plan
Keeping track of operation
Keeping track of information
Good information system

Delegation of responsibilities
Business plan
Event reporting system open to workers
Visibility of managers
Walk around management
Openness

Regular organisation review
Strategic plan
Delegation of responsibilities
Make the informal structure explicit
Make a system easy to learn
Explaining the informal system/organisation
Provide consistent coherent organization
Discrediting informal organisation
Management by objectives

Make a benchmark, a study about the dominant culture
Implementation plan
Involve people in change
Business plan
Communication/Feedback

Self assessment or self checking
Training on that subject
Clear and individual responsibilities
Management commitment
Root cause analysis of any event (safety/security...)
Risk analysis (including PSA and QRA)
awareness/alertness of deviations
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Hindrance Characterization Good practices

External
Factor

Political/commercial
pressure
Lack of resources

Individual
Difficulties

Psychological Aspects

Competencies

Strategic plan
Long term strategic analysis
Understanding and good relationship with regulators
Prospective analysis
External communication
Joint projects with "civil" authorities
Joint projects with other industries
Cost-benefit analysis (in safety ....)
Use of new technologies for future plants
Promote partnership with school/university
Sponsoring researches
Supporting schools

Basic human behaviour training
Work in team training
Training for reducing stress/risk taking
"Put" the right man at the right place
Human factor group (or specialist) on the plant
(available service to help people in difficulties -
Counselling service independently of the management
line

Training programmes
Job rotation
Choice of people
Regular staff evaluation
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Appendix IV

WAYS OF MONITORING CHANGES IN BEHAVIOUR

Behaviour Action

Knowledge and understanding of job

Not accepting unclearly defined work

Self assessment and checking

Awareness/alertness to deviation

The 'will' to be trained

Training/skill enhancement/personal
development/personal
Assessment/periodical refresher training
Provide consistent, simple, easy to learn
systems
Selection procedures
Communication/feedback
Involvement in setting up systems
Strategic/business plan
Safety policy

Clearly defined responsibilities
Avoidance of blame
Reinforce openness
Provide consistent/simple/easy to learn
systems

Business plan
Selection policy
Consistent/Simple/Easy to learn systems
Reinforce openness
Facilitate good training
Safety policy which allows individuals to
see what their contribution is
Communication and feedback
Regular staff appraisal
Involvement
Incentives

Good training
Safety policy
Avoidance of blame
Clearly defined responsibility
Simple systems
Supervision
Good communication

Good personnel selection
Simple systems
Involvement in change process
Delegation of responsibilities
Good training system
Communication/feedback
Regular staff appraisal
Facilitais team working
Incentives
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Behaviour Action

Mutual trust/respect

Questioning attitude

Communication skill

Management commitment to safety

Team work
Reinforce openness
Avoidance of blame
Human behaviour skills/training
Delegate responsibility
Involvement
Personnel selection/appraisal

Training
Blame free/openness
Communication/feedback
Involvement - asking for ideas
Open to ideas/suggestions
Personnel selection
Safety policy
Team work

Training
Teamworking
Personnel selection
Avoid blame
Reinforce openness

Business plan
Safety policy
Clearly defined responsibilities
Involvement in process
Consistent/simple systems
Avoidance of blame
Reinforce openness
Implementation plan
Communication/feedback
Provision of resources and good
prioritisation of work
Understanding and good working
relationship with regulators
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Appendix V

ACTIONS WHICH CAN AFFECT BEHAVIOUR

The success of implementing new and developing existing systems and strategies for
enhanced safety culture partly depends on the nature of existing hindrances for such efforts.
The objective of this section is to discuss some of these hindrances in order to raise people's
conscientiousness about them.

The first hindrance or difficulty in order to enhance safety culture lies in the complexity
of the system itself. Many complex systems are characterized by:

Many components (people, technology, procedures),
High interaction among the components,
Delayed feedback,
Goal conflicts,
Non-transparency of the system,
Time pressure.

In view of the fact that it has been shown that people in general have difficulties in
coping with and controlling complex systems it is absolutely essential that measures are taken
hi order to:

Reduce complexity,
Create consistency,
Create structure and oversight,
Provide feedback,
Create error-tolerance,
Support learnability.

If the systems provided to increase safety culture neglect the properties above, or are
complex themselves, they may be a strong hindrance for successful implementation of these
systems and strategies. This applies to all systems including:

Management strategies,
Training,
Policies,
Change management, etc.

A second major class of hindrance can be traced to psychological and social behaviour
tendencies. For example:

A general resistance to changes,
Group think,
A tendency to take shortcuts if possible,
A tendency to act automatically in situations that are well-practiced,
Primitive decision-strategies under stress,
Tendencies to reduce information overload by "shutting out" information.

In addition to such general behaviour tendencies as outlined above, there are, of course,
also those that depend on individual personality properties which may function as hindrance
for adopting safe behavior and good values.
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A third major class of hindrance may be found in the existing culture (at various
levels). Thus it is unlikely that a system can be implemented easily that runs opposite to a
given culture or tradition. It may therefore be necessary to describe the specific features of
an existing culture before actions are taken.

Related to this category are all the organizational factors that are a part of a given
culture. Some of the features of a given organizational culture that may serve as a hindrance
for enhancing safety strategies are:

Low commitment to safety,
Difficulties in setting priorities,
Inadequate communication strategies.

Hindrance may also be found in lack of resources available. Any strategy must be
realistic with respect to time and cost.

Finally, external circumstances including the economical and political situation,
technological development, public acceptance of nuclear power may serve as hindrances for
strategies.
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FOSTERING THE SAFETY CULTURE ON A DAILY BASIS:
FEEDBACK FROM AN EDF NUCLEAR POWER PLANT

T.B. MESLIN
EDF Generation and Transmission,
Saint-Laurent-des-Eaux Nuclear Power Plant,
France
Abstract

This paper shows one example of an approach to presenting the INSAG 4 report to
nuclear power plant personnel in a way which clearly reflects their experiences in
the field. It presents a brief analysis of the prerequisites and the precautions taken
before pursuing this approach, along with the defined aims, while emphasizing the
need to ensure the appropriate guidelines for each objective. It also gives a quick
look at results.

1 - INTRODUCTION

The INSAG 4 report was introduced at the Saint-Laurent site at the end of 1991. At
the time, EDF was in the process of implementing a far-reaching initiative aimed at
improving the integration of safety in maintenance activities. Other initiatives,
particularly in the field of management, which were in line with the principles of the
INSAG 4 report, were also taking shape. Given this context, it was deemed
necessary to present the safety culture to all personnel - not as a message imposed
from above, but as a subject for discussion which was consistent with ongoing
developments.

Before undertaking the actual presentation of the safety culture components as
defined in INSAG 4 to all personnel at the nuclear power plant, the following
matters must be examined:

- the aims and objectives of this action,

- the way in which the message will be received and its impact on the intended
audience.

Through this initiative, our aim was not only to present to the largest possible
audience the contents of the INSAG 4 report, but also to trigger discussions by staff
concerning their own attitude and our organization.

This work began in 1992 and is still being pursued today.
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2 - PRESENTING THE SAFETY CULTURE

2.1. Integrating the culture of the operator

The extent to which the message of the INSAG 4 report is perceived positively
depends on the target group. Indeed, it may miss its target if certain conditions are
not met

First and foremost, it is important to identify the meaning and structure of the
message; in concrete terms, what the audience must understand. This can (and
must) differ according to the characteristics of the target audience. It is therefore
crucial to clearly identify the nature of the audience and, above all, the relevant areas
in which progress must be made regarding the safety culture.

The predominant image and reference values prevailing among many Electricité de
France staff - including both young personnel and management - is linked to the
size of the company and its founding principles.

These reference values must be taken into account. There is, for example, a strong
attachment to technical values (predominance of professional actions, distrust of
subcontracting) and the impression of belonging to an everlasting organization. The
success of the nuclear power program, until now, also confirms the belief that safety
matters are firmly under control. But this makes it even more necessary to examine
one's own performance.

2.2. INSAG 4 as a component of EDF's nuclear power plant policy

A certain mistrust is sometimes displayed regarding documents or products defined
outside the company. The idea that experts or consultants can " teach us something"
appears difficult to accept for some people.

We have committed ourselves to sanctioning the importance of INSAG 4 by:

- explaining who the experts are behind the report and the role they play,

- taking over the message conveyed through an EDF representative in the group of
experts,

- reiterating the international context and the stakes for EDF in this field,
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- underscoring how the safety culture was already integrated in EDF initiatives
before the publication of the INSAG report (for example, in the "the Safety Guide").

2.3. Discrediting attitudes which undermine the safety culture

When there is a predominant behaviour that characterizes a group, it is impossible to
convey a message that runs counter to this attitude without first openly discrediting
it

For example, before addressing the notion of communications and
decompartmentalization with a department or a unit which operates autonomously
and non-transparentiy within the overall organization, an assessment must be made
of this situation, detailing the undeniable dysfunctioning it engenders (significant
incidents, loss of time, etc.). These matters must be discussed openly in order to
arrive at a collective awareness of the situation.

2.4. Positive references

The numerous components of the safety culture can be illustrated by concrete
examples, which clearly the reflect the experiences of people in the field and which
can be checked. Successes achieved in terms of work quality and efficiency must be
emphasized. It is then possible to say: " Remember, this method and this action were
successful; they were based on such and such a principle. Well, they are included in
the INSAG 4 report; they are a part of the safety culture."

3 - AIMS AND OBJECTIVES

3.1. Overcoming cultural differences

The main difficulty facing a document with such a broad scope as the INSAG 4
report (aimed all levels of decision-making and execution in all countries which use
nuclear power) is to ensure that the message conveyed remains universal, yet, at the
same time, offers an individual approach.

In the case in hand, we have emphasized the diversity of cultures involved which
have clearly distinct origins (Anglo-Saxon, Latin, Far Eastern, etc.,) and the extent to
which a common denominator could be identified. Conversely, concrete examples
taken from the site involved make it possible to "customize" the contents so that
everyone feels that they have a part to play.
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3.2. A universal message

Operating and maintenance personnel often criticize the message of the INSAG 4 for
focusing excessively on their activities, calling their professionalism into question
more than that of their managers. It is as if a clear distinction were made regarding
individual behavior, with a conscientious, inquisitive attitude on the one hand, and
problems of management and organization on the other.

In this case, it is particularly important to emphasize the two-fold scope of the safety
culture. Individual behavior, based on caution and conscientiousness, concerns the
site manager just as much as it does the operating technician. Similarly, the concepts
of " organizational" applies once two or more people are involved, and all structures
must comply with the requirements of INSAG 4.

3.3. Nuclear safety, industrial safety and radiation protection: a single problem

The message conveyed by the safety culture applies equally to conventional
industrial safety and radiation protection. We use this message to consolidate the
ALARA approach, which in turn strengthens the scope of INSAG 4 and confirms the
legitimacy of the message among personnel.

3.4. The safety culture as a common benchmark for ongoing developments

Several years ago, EDF's nuclear power plants launched a number of initiatives to
promote progress, in particular based on experience feedback and specific incidents
which had occurred. These initiatives include:

- The Safety-Maintenance Initiative (development of risk analysis, organizing work
on a project basis, relations with outside contractors, etc.),

- The Operations Initiative (enhanced professionalism, the appointment of
operations shift managers, etc.),

- Site Engineering Teams (creation of highly competent teams of engineers).

These far-reaching actions have resulted in significant changes in the organization
and work methods of sites. Certain staff members have been unable to identify the
link between these actions, and even perceived them as additional constraints.

42



The presentation of the INSAG 4 report provided the opportunity to put these
initiatives into perspective and to emphasize the common thread running
throughout

This aspect of the presentation of the safety culture was often much appreciated by
personnel, who called on their managers to explain the reasoning behind the action.

At both the local and national level, a strategic plan has been drawn up in
collaboration with personnel for the period 1993-1995. This plan constitutes a
guideline for site management and a permanent benchmark for tracking, checking
and adjusting the parameters of our actions.

The lessons to be learned from the INSAG 4 report have been adapted to match the
main strategic orientations of the site. For example:

- The "Management and Organization" component of the plan focuses on the
commitment of management, a clear definition of responsibilities and
assignments, and the clarification and streamlining of hierarchical structures.

- The "Human Resource Enhancement" component deals with training, industrial
safety and behavior.

- The " Safety" component underlines the fundamental requirements and the need
to respect them, risk analysis led by a competent safety engineering team, and the
priority given to relations with the Safety Authorities.

Once again, when the INSAG 4 report was presented to the plant personnel, we
endeavored to underscore the parallel components in the local Strategic Site Plan.

4 - IMPLEMENTING THE REPORT

4.1. Support tools

The INSAG 4 report was analyzed locally in order to discern the key components
and to present them using an approach familiar to plant personnel.

Training documents were compiled, together with a set of 40 slides. These
documents were submitted to all plant management personnel once they had
completed the relevant training sessions.
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4.2. Présentation

A member of plant management, responsible in particular for safety matters, heads
most meetings and discussions organized for the presentation of the report.

The average meeting comprises 20 staff members working in the same team (e.g.,
maintenance, operating team, etc.).

The presentation lasts approximately one half-day and includes open discussions on
the safety culture with all staff present.

The most important aim is to encourage staff to discuss the way in which they relate
to the message conveyed, to ensure that they fully integrate it in their actions.

5 - CURRENT DEVELOPMENTS

At the end of 1994, the Human Factors Group at the site will carry out a study
among personnel to assess the impact of these actions. The primary aim will be to
determine what personnel have retained of the message and how they implement
the safety culture on a day-to-day basis.

It is extremely difficult to evaluate the concrete effects of the safety culture on our
site performance, and we thought that it is even more difficult to assess the level of
the safety culture of the site. Indeed, we are not ready to acheeve this assessment

A number of indicators (including WANO indicators) are regularly analyzed and
interpreted by the plant Management Board. It has been found that the number of
significant incidents caused by the site, as a sliding annual average, has declined
over the past six months. Plant availability factors linked to safety equipment have
also improved in relation to the benchmarks defined in probabilistic risk assessment
studies.

It would, however, be somewhat hasty if we were to establish a cause and effect link
between these (provisional) results and the actions described in this paper.
Nevertheless, there is a discernible improvement in attention paid by staff in the
field to safety matters. The safety engineers are increasingly called on by operators
and assistant operators.
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At the beginning of 1994, we launched weekly meetings for monitoring safety, at
which each job category is represented. These meetings enable personnel to openly
discuss with the safety engineers any current problems regarding safety at the plant
We believe that through this type of initiative, it is possible to foster the safety
culture on a day-to-day basis.
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REVIEW OF NUCLEAR REGULATORY ACTIVITIES
ASSOCIATED WITH SAFETY CULTURE AND THE
MANAGEMENT OF SAFETY IN THE UNITED KINGDOM

P.A. WOODHOUSE
Nuclear Installations Inspectorate,
Health and Safety Executive,
Bootle, Liverpool, United Kingdom
Abstract

This paper describes some of the key regulatory activities which have taken place in the United Kingdom
in recent years in the areas of safety culture and management of safety. It explains how the UK's nuclear
licensing regime, regulated and enforced by the Nuclear Installations Inspectorate, (Nil), provides the
framework for a viable safety management system and identifies a management of safety model which an Nil
Task Force has developed. It finally identifies further work which is being undertaken by the NIL

Introduction

A regulatory body's primary role is to satisfy itself on behalf of workers and the public that all
than is reasonably practicable is being done by an employer to ensure the health, safety and
welfare of employees and that the public are not exposed to risks to their health and safety as a
result of their activities Put simply, a business of whatever kind, should operate safely.
Recent well publicised investigations into disasters have identified deficiencies in
organisations' safety cultures and safety management systems as being key features in the
tragic events that occurred

Attributes of Management of Safety (MoS) Systems and Safety Culture

Safety, like any other business function, such as finance, marketing, production or quality does
not happen by accident - it has to be managed In industry in general, safety must be managed
to -

Protect employees and others who may be affected by the activities undertaken
Ensure the continued success of the organisation and
Ensure compliance with the law

In the nuclear industry the social, political and financial implications of failing to manage safety
effectively are considerable and add a further dimension to the importance of health and safety

In the UK, the nuclear regulatory system is based on a licensing regime Under the Nuclear
Installations Act 1965, no site may be used for the purpose of installing or operating any
commercial nuclear installation unless a nuclear site licence has been granted to a corporate
body by the Health and safety Executive The Nuclear Installations Inspectorate (Nil) is that
part of the HSE responsible for administering the licensing function A site licence contains a
number of conditions (35 in total) which are developed to ensure that all reasonable steps are
being taken by the licensee to protect workers and the public These conditions contain the
elements of a MoS system, such as requirements for independent advice, training, quality
assurance etc. The Nil's "Safety Assessment Principles for Nuclear Plants" (Ref l),also require
that applicants written safety cases should not only deal with the physical or hardware aspects
of the plant but must show that management organisation and arrangements exist to ensure the
identification and control of risks
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In 1991 the Nil was asked to present a paper to the UK Advisory Committee on the Safety of
Nuclear Installations (ACSNI), to explain how the Nil viewed the role of management of
safety in the nuclear industry The paper set down what the Nil required of a licensee in this
area and described how the legislative framework supported these requirements It also
described how the Nil, through its inspection activities, monitors the MoS of its licensees
The Nil acknowledged safety culture as an important aspect of ensuring safety and viewed it
within the wider context of the overall MoS systems in place MoS was seen as covering the
processes and systems in place in addition to the human element generally associated with the
term safety culture

The paper stated that -

A "good" safety culture stems from a nation's respect for the value of human life It can be
said to comprise -

a) at societal level
commitment by government
a strong regulatory body with adequate powers

b) At organisational level
licensee policy level commitment comprising

statement of safety policy
management structures
adequate resources
self regulation, but monitored

management commitment comprising
definition and control of safety practices
qualification and training
rewards and sanctions
audit review and comparison

c) At individual level
defined responsibilities
a questioning attitude
a rigorous and prudent approach
good communications"

The paper concluded that the licensing regime in existence supported by the Nil's inspection
practices formed a firm basis for addressing these issues but recognised that there were
difficulties in attempting to monitor some of the more intangible aspects of safety culture and
the management of safety

In 1991, the IAEA published its INSAG 4 document (Ref 2), which addressed the attributes
of a good safety culture and provided a list of questions which organisations, both licensees
and regulators could use in assessing their own culture and determining its effect upon other
bodies This provided a valuable tool to enable the Nil to review both its own and licensees
activities in this area
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Following this, extensive work by HSE's Accident Prevention Advisory Unit (APAU) led to
the publication of a document in 1992 on "Successful Health and Safety Management"(Ref 3)
which whilst not spécifie to the nuclear industry covered those aspects which were considered
to make up a good Mo S system. This included a model to be used when reviewing an
organisation's MoS system. (Fig 1) Appendix 1 summarises the main elements of this system.

In 1992, ACSNI published a document (Ref.4) which was an exhaustive review of MoS
documentation and approaches to MoS. They identified the aims of safety management and
suggested that they could be summarised as four key functions of Policy and planning,
Organisation and communication, Hazard management and monitoring and Review of safety
performance. Their report also recommended that :-

a) The Nil should recognise the organisational health of the licensee and act accordingly

b) The Nil should take special note of its own role in the total system and its likely affects
upon the licensees

c) The Nil should consider the research necessary to fill remaining gaps in knowledge.

In response to this the Nil set up a Task Force with the terms of reference to>

Define the essentials of MoS in the nuclear industry and to recommend any necessary changes
in Nil's compliance monitoring, including guidance on indications of good performance in
relation to licensees' MoS systems.

POLICY

AUDITING

ORGANISING

PLANNING AND
IMPLEMENTING

MEASURING
PERFORMANCE

REVIEWING
PERFORMANCE

POLICY
DEVaOPMENT

FEEDBACK LOOP
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FIGURE 1.
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The Task Force considered that for the UK. nuclear industry an "adequate" management of
safety system would be one which encompassed the good practice described in the
publications referred to earlier In addition it would also need to take into account more than
30 years joint experience, interaction and discussion between the Nil and licensees. To meet
these requirements a management of safety system for nuclear licensed sites was judged to
involve setting policy and standards, risk assessment, organisation and implementation,
provision of advice, self monitoring, independent auditing and review

The first part of this task is virtually complete and the draft model derived is shown in Fig 2.
Work is also well in hand on producing further guidance for inspectors on MoS issues. This
will supplement the existing guidance which is used to optimise and target Nil resources.

European legislation was also addressing management of safety and in 1992 the Management
of Health and Safety at Work Regulations required employers to have arrangements for MoS
systems These were in addition to the more general requirements in this area placed upon
employers by the UK's Health and Safety at Work and Nuclear Installations Acts

In addition, in 1993, as an indication of the importance which it attached to this topic a new
Unit was formed within Nil to address MoS issues. Its role is to be the focal point and source
of expert advice for MoS within Nil and provide any necessary guidance It is tasked with
collecting knowledge and developing expertise in the detailed ways in which industrial
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organisations in, and outside the nuclear sector set out to manage safety as a clearly identified
business objective It is also available to assist in any team inspections, particularly those
concerned with auditing of management of safety issues and assessing safety culture.

As well as expanding its knowledge base of safety culture and Mo S the Nil has been closely
monitoring licensees activities in this area IAEA ASCOT seminars, MoS initiatives and the
use of proprietary MoS auditing techniques are some of the activities licensees have used in
addressing MoS in their organisations Papers are being presented at this meeting by major UK
licensees eg BNFL's attitude survey, which provide examples of such initiatives.

The Nil is acutely aware that at a time of greater commercial pressures leading to changes in
organisational structures and working methods, it has to be satisfied that the MoS systems in
place for managing safety achieve their objective and any changes proposed will not have an
adverse affect upon nuclear safety

Future Activities

Completing the Task Force work - The intention is as far as possible to incorporate the
guidance into the general guidance available to site inspectors It is envisaged however that
there may be some aspects which by there nature would be better dealt with by targeted
inspections by specialist staff

Further research into the effects of the regulator - The actions and attitudes of the regulatory
body can have a profound affect upon the safety culture of a licensee For example, the
adoption of a no blame culture and reporting of near misses will not by assisted by a
regulatory body which imposes strict sanctions for such reporting. A balance has to be struck
however, in that it is expected that regulators should when necessary, be seen as firm and fair
enforcers of legal requirements.

Identification of indicators - The use of direct or indirect indicators to monitor trends in
MOS/Safety Culture is recognised as an area for further development The Nil has used
indicators for a number of years as measures of licensees performance in various areas in order
to target Nil resources , including some associated with safety culture and MoS matters
Work is in hand to identify other viable indicators

New Licensees - New licensees and existing licensees who submit periodic safety reviews are
now required to explicitly address MoS issues and the Nil assesses such proposals with the
same rigour which it reviews other aspects of the safety case

Conclusions

The effects of an organisation's safety culture and management of safety systems have
received increasing attention within recent years Documents such as INSAG 4 and the
others referred to above have helped to clarify the processes which organisations should
address in managing safety The Nil has responded to this by expanding its activities by a)
developing further guidance to its inspectors in this area, b) development of a model to be
used when assessing and monitoring 'licensees MoS systems, c) undertaking management and
culture audits/ assessments, often linked to a particular topic d) continuing to develop the
necessary expertise by liaising with other organisations, both nuclear and non nuclear, on the
development and monitoring of effective MoS systems,
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Appendix 1

SUCCESSFUL HEALTH AND SAFETY MANAGEMENT (APAU)

1. The HSE report "Successful Health and Safety Management" is derived from studies
of a large number of employers by the Accident Prevention Advisory Unit (APAU) and
identifies the "good practice" adopted by those recognised as successful in managing health
and safety . It sets out a model framework for such systems. This is based on five steps each
of which are essential elements of a coherent system - Policy, Organising, Planning and
implementing, Measuring and Reviewing and auditing. (See Figure l)

Policy

2. Effective health and safety management demands comprehensive health and safety
policies which fulfil the spirit (as well as the letter) of the law and which recognise:

(1) that health and safety can contribute to business performance by preserving and
developing human and physical resources, by reducing costs and liabilities and as a means of
expressing corporate responsibility;

(2) that leaders must develop appropriate organisational structures and a culture which
supports risk control and secures the full participation of all members of the organisation;

(3) the need to resource and plan policy implementation adequately;

(4) that the only effective approach to injury, ill health and loss prevention is one based on
the systematic identification and control of risk;

(5) the need for the organisation to develop an understanding of risk control and to be
responsive to internal and external change;

(6) the need to scrutinise and review performance so as to learn from experience; and

(7) the connection between quality and health and safety.

Organising

3. Organising for health and safety involves structures and processes which.

(1) establish and maintain management CONTROL within an organisation;
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(2) promote CO-OPERATION between individuals, safety representatives and groups so
that health and safety activities become a collaborative effort;

(3) ensure the COMMUNICATION of necessary information throughout the organisation,
and

(4) secure the COMPETENCE of employees.

Planning and Implementing

4 The planning required to establish and maintain an effective system of health and safety
management involves

( 1 ) HAZARD IDENTIFICATION ie identifying the hazards which are the potential
causes of harm,

(2) RISK ASSESSMENT ie assessing the risks which may arise from the identified
hazards,

(3) RISK CONTROL ie by hazard elimination where possible and the use of a hierarchy of
control measures or systems of work to reduce risk; and

(4) IMPLEMENTING AND MAINTAINING CONTROL MEASURES ie implementing
standards and ensuring, by the use of adequate inspection and monitoring procedures, that
they are effective

Measuring Performance

5. Measurement is an essential aspect of maintaining and improving health and safety
performance. It generates information on levels of performance and effective systems of
REPORTING, INVESTIGATING, RECORDING and ANALYSING data. Measuring
performance involves"

(1) ACTIVE systems that monitor the achievement of plans and the extent of compliance
with standards,

(2) REACTIVE systems which monitor and investigate accidents, ill health and incidents;
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(3) REPORTING and response systems which ensure that information from active and
reactive monitoring is evaluated by competent persons to ensure that appropriate remedial
action is taken, and

(4) INVESTIGATION systems to identify causes and analyse all collected data to identify
common features or trends and initiate improvements

Auditing and Reviewing Performance

6 The purpose of auditing and reviewing is to ensure

(1) assessment of the degree of compliance with health and safety performance standards,

(2) identification of areas where standards are absent or inadequate,

(3) assessment of the achievement of specific objectives, and

(4) assessment of health and safety performance by comparison with other organisations
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A SAFETY CULTURE APPROACH IN
CANDU REGULATION AND OPERATION

L. INNES, C. McDERMOTT
Atomic Energy Control Board,
Ottawa, Canada
Abstract

This paper covers three main topics. The first is a discussion from a regulatory viewpoint
of the nature of safety culture and of some attitudinal and organizational aspects of it. Some
requirements for measurement of safety culture are reviewed. Implementation of safety
culture initiatives in some CANDU licensees are briefly noted and the proposed program
by the AECB for regulatory safety culture inspections of utility plants.

WHAT IS A SAFETY CULTURE

Safety culture can be viewed as the way that the
management culture handles safety. Reason1 has
described corporate culture as the set of unwritten
rules that govern acceptable behaviour within and
outside the organization. It emanates from the
'strategic apex5 of the company and colours all its
activities. A safety culture can be seen as the
corporate culture as it relates to safety issues. There
is widespread acceptance of the INSAG-42

description that cites two general components: a
framework in the organization that is created by
management, and an attitude of staff at all levels in
responding to and benefitting from that framework.
One can discuss what is meant by 'culture'. In
traditional areas of social study3, culture is viewed
both as a system of meanings: ideas, rules, attitudes,
and beliefs shared by the people in the organization,
and as behaviour: the regularly occurring, organized
activity of the people in an organization.

These have been put together in the definition of
culture by Uttal4, as:

Shared values (what is important) and beliefs (how
things work) that interact with an organization's
structures and control systems to produce
behavioural norms (the way we do things around
here).

Consistently, safety culture is being seen as the
result of:

* a framework in the organization that is
created by management, or management's
determination of what is important for safety
through influence on the rules, ideas, beliefs and

attitudes that govern acceptable behaviour, and
* an attitude of staff at all levels in

responding to and benefitting from that framework,
or shared understandings of how technical and
people systems in the organization work

But it has been noted5 that INSAG-4 does not
address how management establishes the
framework. One aspect of it may be negotiated
agreements on the nature of regular, organized
patterns of activities (the way we do things around
here), that are influenced by the organizational
structure and dynamics. There are two aspects of
that negotiated agreement that have implications for
our analysis or description of what we find in
practice in a plant.

* A system of shared understandings not
only represents the current thinking of that group,
but also the limits for the group of what is thinkable
by that group. There are basic assumptions that
underlie individual and, even more so, group
opinions and standards that are seldom challenged.
These may be assumptions that have outlived their
relevance, however.

* There is a tendency to assess the attitudes
of plant personnel as a group. For these employees,
a safety culture constructs a particular version of
safety, risk and danger. It will also embody
explanations of accidents, incidents, events and how
they happen. However, a the plant culture
comprises several sub-cultures, that are nested
within it. These are the sub-cultures of small groups
of workers, of departments, divisions, etc6. That is,
the corporate view is mitigated by those who have
influence, such as lower level managers, so as to
create alternative sub-group norms. Understandings
and explanations of safety and of accidents thus can
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differ across these sub-cultures within the
organization.

THE REASON FOR HAVING A SAFETY
CULTURE

In nuclear power plants we have an organization
that is trying to achieve high reliability in its
performance. Powerful advanced technology is used
to produce a socially required product with a high
level of safety. Significant hazard to the public is
possible if that technology is not operated within
sharply Limited control tolerances. Mintzberg7 has
noted that an organization that is confronted with a
hostile environment and a focused set of internal
goals will often adopt a high degree of
organizational centralization and formality. This
formality is often seen as a large number of written
technical and administrative procedures that support
the centralization of authority. Procedures capture
new experience gained from insight into errors
committed, and are designed to guarantee
application to cover all conditions of plant and
people. They should standardize work to reduce the
possibility of error. This is one approach to reliable
operation of a complex, hazardous technology. All
system conditions can be specified and anticipated,
since the functions of the organization can be
determined completely and unambiguously. Formal
procedures can be invariably applied. This is a
version of a safety culture.

Another approach to reliability in operation accepts
that there are failure modes that have not yet been
experienced, nor have they been analyzed. Plant
employees are known to accept that overly formal
procedures can be inappropriate, and will change
their application or even ignore them, in the cause
of greater organizational responsiveness or personal
convenience. These informal activities may or may
not be recognized by plant management. This safety
culture model is either a formal or an informal
recognition of the need for flexibility and resilience
in the face of the unexpected. When thinking is
dominated by well-defined hazards, and by the
defined and documented response to these, a
cognitive set or groupthink* becomes embedded that
reduces the likelihood of new hazards being
recognized and responded to. The safety culture
that has been developed in the Diablo Canyon
nuclear power plant in California has been
described by Schulman9. His conclusion was that
this plant was successfully maintaining
organizational responsiveness to surprises through
a continuous management of fluctuations in both
job performance and departmental interactions,
rather than through unvarying application of formal
procedures that assume specification of "correct" job
performance.

Analyses of actual accidents have shown that their
principal source is the unanticipated conjunction of
several small failures, both machine and human10.
In this process, there are sequential interactions
between human and machine processes, with one
acting, the other reacting, which generates a further
response from the first, and so on11. Thus a safety
culture has to embody attitudes, and so behaviour
that addresses not only the characteristics and
functions of the technical system, and of the human
system, but also the interactions between these two.
Technical aspects must include the provision,
operation, administrative support and maintenance
of hardware and software. Human aspects must
include policy making, administrative directives,
career opportunities, management and supervisory
style, employees' work ethic, training, performance
appraisal, job quality and job satisfaction. And
safety culture must address an interaction that is
more than a simple addition of these component
parts, but rather is a complex, dynamic,
situationally-determined, and largely undefined
relationship.

SOME CHARACTERISTICS OF A GOOD
SAFETY CULTURE

1. Rules for handling hazards.

The first part of our definition of safety culture was
shared ideas on what is important for safety, that
are strongly influenced by what the corporation
indicates to be important, either by example or by
corporate rules or guidelines. Some aspects of safety
rules are:

(a) they should recognize that hazards can
be both well-defined and beyond the current state
of knowledge;

(b) statements on the legitimate areas of
responsibility for well-defined hazards, do not
necessarily imply that these are comprehensive and
sufficient;

(c) their application should recognize that
there is both significant and available information
on known hazards which tends to be concealed and
distorted by individual and organizational
difficulties.

(d) their implementation should recognize
that a rigid and inflexible approach to guard against
known hazards might lead to crucial oversights
regarding unforeseen hazards.

2. Handling of unanticipated hazards in safety
practice.

INSAG-4, Safety Culture, identified the need for
staff to have a questioning attitude, and the main
relevance of this comment may be in the area of
handling unanticipated hazards. When people have
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to deal with routine activities that can be handled
with a minimum of cognitive effort, watchfulness or
mindfulness declines. This can lead to carelessness
in job performance, and lowered detection of
unexpected situations. Mindfulness requires that
there be a positive and varying set of stimuli in the
work tasks12. Also, staff should guard against
adopting groupthink, or a complacent attitude
towards completeness and certainty of knowledge.
An acceptance that knowledge is incomplete and an
openness to new information and suggestions
contributes to higher watchfulness and a willingness
to exercise creativity and imagination in assessing
novel situations. A questioning attitude means that
current practices and beliefs are recognized as
temporary stages that are characterized by a
considerable amount of certainty, together with
degrees of ambiguity and uncertainty about risk.
This can guard against over-rigid application of
existing rules to the neglect of unanticipated
hazards.

3. Attitudes toward safety.

The third part of our definition of safety culture
points out that the organizational and managerial
context shapes the accepted ideas of how things are
normally done. Safety rules, based on a realistic
view by management of the short and long term
hazards in the organization's activities, should be
distributed, supported and endorsed throughout the
organization, so that the concern with safety is
representative of organizational members, not
imposed administratively by one group on
another13. A recognition by all organizational
members of the necessity and desirability of safety
rules means that individuals conform to the spirit as
well as the letter of the rules. The plant work force
will not support such managerial initiatives if the
prevailing management attitude of employees is as
'biological units' that have to be instructed, directed,
monitored, guided and scolded when disobedient.
This merely enhances alienation of individuals
within the plant work force, and will counteract any
frontal moves to encourage employee attitudes
required for an improved safety culture.

MEASURES OF SAFETY CULTURE

Before one can develop the set of measures,
cookbook style, that should be employed to assess
safety culture, there is a need first to discuss, and to
reach agreement on the important areas to be
measured. Measures of safety culture are assessing
variables that, in general, have been found to be
implicated in the establishing of accident
preconditions. General social and organizational
factors can be parts of the early stages of an
accident pattern. However, the further back in the

causation chain one looks, the more uncertain it can
be that one is looking at performance relevant to
the eventual outcome. There is unlikely to be a one-
to-one causal chain for a specific accident. There
will be patterns of organizational and management
policies and practices that provide the appropriate
trigger conditions for the accumulated benign
technical and human behavioural failures to produce
an accident. Safety culture measures have to address
the attitudes, beliefs, roles and practices that are
shared within small and large organizational groups,
or within the whole organization. It is these that
produce the seemingly small and benign failures
that accumulate to threaten safety.

1. Measures of a safety culture should address how
that organization analyses and learns from incidents
that occur in its operation.

Recent analyses of accidents in large-scale high-
technology systems, Perrow (op cit),14,15 accept
that their derivation lies in complex and unforeseen
interactions of organizational decisions, human
behaviours and technical system conditions. They
also show that, in well-defended, high risk complex
systems, safety can often be undermined by
unanticipated interactions between sets of
contributory causes that individually are seen as
being unlikely to defeat established safety systems.
In the final analysis, events are seen as invariably
human made, with causes that are multiple over
time, qualitatively diverse, and compounded in
complex interactive ways17. In this view of accident
causation, discussion of system failures in purely
technological terms or in human error terms is
equally restrictive and counter-productive, since
both views address only a small though important
parts of the process while distracting attention from
other significant contributing factors18.

2. Measures of safety culture must include
assessment of the decisions and actions of
management in their development of policy, rules,
and standards, and their decisions on resources,
practices and directions.

The definition of safety culture accepts that safety
importance is strongly influenced by unwritten rules
and guidance that emanates from the 'strategic
apex3 of management. Management decisions and
actions must involve taking risks. The boundary to
loss of control must be approached, and touched, to
improve understanding of system interactions19.
Management knowledge comes from feedback
through perception of a graceful degradation of
performance through adaptation on approaching
boundaries. Managers that live safely within the
rules, and have not tried the boundaries of control,
have inadequate perceptions of the possible
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undesirable consequences of their decisions and
actions. The nature of defence-in-depth results in
the system often not responding to single
undesirable inputs to stand-by equipment, redundant
channels, or to safety systems. Many of the faults
and errors made by staff have no observable system
response. These can accumulate to create a gradual
decay of redundancy of safety preconditions, and
one innocuous violation can then be enough to
produce a serious accident. It has been claimed that
the precursor of a major accident is not one or a
pattern of minor accidents, but is a violation of the
assumptions about operating conditions20.

3. Measures of safety culture must assess the degree
to which risk management is implemented in the
organization.

Risk assessment can provide us with only a partial
view of risk problems, and risk prediction can never
be complete21. It has been noted that a risk
analysis does not prove anything about the safety of
an installation, and cannot be used for such
arguments. It only specifies the conditions under
which the system may be safe. It is a tool for safety
control and risk management, and the ultimate
argument depends on the quality of this
management22. This establishes acceptable risk,
while accepting that what is acceptable today may
not be so tomorrow23. There is thus a need for the
implementation of risk management that includes
control over technological activity, including all
socio-technical factors. Safety culture assessment
implies assessment of the degree of proactive
control that is exercised by a licensee.

Measures of safety culture are assessing variables
that have been found, in general, to be implicated in
challenging accident prevention strategies. General
social and organizational factors can be part of the
early stages of an accident pattern. However, the
farther back in the causation chain that one looks,
the more uncertain it becomes that one is looking
at performance that is relevant to the eventual
outcome. There is unlikely to be a one-to-one
causal relationship for a specific event. There may
be patterns of organizational and managerial
policies and practices that provide the appropriate
trigger conditions fro an accident to occur. Safety
culture measures have to address the attitudes,
beliefs, roles and practices that are shared within
small and large organizational groups, or within the
whole organization. It is these that can produce the
seemingly small and benign failures that accumulate
to threaten safety.

SAFETY CULTURE IN CANADIAN CANDU
INDUSTRY

1. AECL
Since 199, Atomic Energy Canada Limited has
instigated a number of initiatives aimed at
enhancing the corporate safety culture. As an
example of the approach taken throughout the
company, I will describe the activities in the
Engineering Organization Unit (EOU), where safety
is seen as a line management responsibility with a
clear flow of accountability from the President to
the shop floor worker and back. There is also a
clearly shared perception about what the culture is,
what they want it to be, and how unbalances can be
changed. Although all EOU managers were
genuinely committed to and acting towards safety,
the starting block is that this commitment from
senior managers be visible. To aid in this and to
ensure coordination of team effort, a high-profile
Safety Steering Committee was established. Chaired
by the Vice-Président, this comprises the four EOU
Division Directors and a flexible number of invited
members from any part of the organization who
contribute advice and support to discussion and
decision making. Their membership can be short or
long term depending on the nature of the topic area
of their concern.

An example of a long term assignment to the SSC
is the Safety Awareness Training Team (SATT).
This group was established to identify safety culture
issues requiring attention and to propose action for
their improvement. This required identification of,
and agreement on "culture" measurement criteria,
development of a tool for measuring current
cultural climate with regard to those criteria, and
definition of the priority issues that needed to be
addressed to effect cultural change. SATT members
interacted with their "constituents" on a one-to-one
level when possible during the process. Ensuing data
and suggestions are submitted to the SSC for
discussion and development, that can be followed by
commitment from Division Directors to initiate
action plans development using cascade consultation
techniques. Division action plans are being finalized
now, and involvement of all team individuals is
ensured by assigning specific safety tasks to each
one. Individuals are given the authority along with
the responsibility to enable them to get the job
done. Regular progress reviews ensure removal of
any road blocks. The EOU recognizes that this is
the start only of a long road, but are beginning to
see results in the traditional indicators (>50%
reduction in LTIs over the first year). Results are
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also seen in aspects of business that they regard as
vital to organizational health: leadership morale,
quality, enthusiasm, pride, accomplishment,
teamwork, productivity and meaningful work.

2. Ontario Hydro.
Ontario Hydro, the largest CANDU nuclear power
plant operator in Canada, has worked towards a
new culture in support of safety in operations for
several years. The approach has used organizational
renewal processes that have variously been
described as Quality Improvement Program, the
Quality Improvement Story (used so successfully by
Florida Power and Light) and most recently
Business Improvement Process. Each phase of these
programs has adjusted the philosophy and the
methods to respond to issues raised, but there is a
detectable continuity in their underlying goals.

These programs have all been aimed at achieving:
1. comparing favourably with the best in
the business;
2. having performance that meets their own
standards; and
3. seeing continuous improvement.

It is worthy of note that the BIP is claimed to be
founded on the value of mutual trust and respect
for people, and there are six other principles that
underlie the program.

The recent economic pressures on Ontario Hydro
have brought about many changes in the structure
and the functioning of the corporation. It would be
comforting to believe that the operation of the
quality programs over a period of about 4 years
prior to these organizational upheavals made the
changes smoother and the readjustments faster.

3. New Brunswick Power/ Point Lepreau station.
Point Lepreau initiated a training program in safety
culture to be given to all supervisors, who were then
to teach the content to their workers. The main
reason given to the staff to justify their concern for
safety culture was a need to be vigilant in
preventing complacency. Good communication was
seen as essential at all levels, in view of the
Canadian requirement for owner/operators to have
a good understanding of the basis for the safety
regulations. Management and supervisors have to be
committed to encouraging and responding to ideas
and observations from plant personnel. Thus the
training states that safety culture is a working
environment which encourages staff to use their
training and experience to examine the jobs they
undertake; to seek advice when faced with task
beyond their qualifications; and to communicate
important issues to other station groups. It is

interesting to note the emphasis placed in this
program on avoiding chronic failure by detecting
and correcting failures before they grow into
disasters. This is seen as more than programs and
exhortation, but as continued attentiveness and
critical examination by the people who are running
the plant.

SAFETY CULTURE ASSESSMENT BY THE
ATOMIC ENERGY CONTROL BOARD

Background

Since Canada's nuclear power program began,
AECB staff have been doing compliance
inspections. These include quality assurance
audits, radiation protection appraisals,
physical security assessments, system
inspections and rounds. System inspections
look at particular systems in the station,
while rounds look at specific areas of the
station. Some of these inspections are
coordinated by AECB head office specialists,
while resident project officers coordinate
others. Resident project officers are
involved in all inspections.

In 1993, a working group began a fundamental
and comprehensive review of our inspection
program. This working group has identified,
among other things, the need to "inspect"
for safety culture.

Development

The working group assigned a two person
team the task of recommending an appropriate
safety culture inspection. Both members had
some experience with safety culture. The team
did a thorough literature review and discussed
safety culture with others they thought might
have useful information. The team had two main
conclusions.

The first conclusion was while there are many
different ideas about safety culture, they all
have common elements. The team decided INSAG4
should form the basis for a safety culture
inspection. INSAG is a credible organization,
relevant to the nuclear industry, and its
concepts are consistent with other safety
culture theories.

The second conclusion was that every inspection,
and many of other regulatory activities, AECB
staff do currently should provide the answer
to many of the questions INSAG-4 asks. This
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lead to the idea of holding a brainstorming
session with the project officers to review
the inspection results for the year.

Proposal

The Power Reactor Division Directors appoint
two of their staff to coordinate the brain-
storming sessions. The coordinators visit
each project office and hold a brainstorming
session with the senior project officer, all
station project officers and all available
specialists present. The coordinators will
ask each question on the checklist and the
group must agree on the answer. The group
must support all answers with inspection
results, event report reviews, or other
AECB activity input.

The coordinators must also get input from
the following AECB specialist groups:

- Operator Certification Division
- Safety Evaluation Divisions (both

Analysis and Engineering)
- Components and Quality Assurance

Division
- Organizational Systems and Human

Engineering
- Non-proliferation, Safeguards and

Security Division
- Event Analysis Group
- Radiation and Environmental Protection

Division
- Emergency Preparedness
- Compliance and Laboratory Division

These groups can either send a representative
to the brainstorming session or just make a
written submission. At the very least, every
report produced by these specialists regarding
the licensee under consideration would be
available at the meeting.

This brainstorming session has benefits that
go beyond inspecting for safety culture. It
provides a forum to analyze the findings from
each individual inspection to see if the
inspection results are typical or an anomaly.
It also ties the inspection program into a
comprehensive package. It will also show
individual participants how their own effort
fits in to the total regulatory effort.
Every year, we produce a report on our view
of every station's operation. This brain-
storming session will help in the preparation
of these reports. The sessions will also
provide useful information for our licence
renewal process.

Implementation

We plan to hold a trial run for 1994 in the
first quarter of 1995. For this trial run,
we reviewed the list of questions in INSAG4
and selected a portion of these questions to
ask. Although we have given the list of
questions to the resident project officers,
we asked them not to go out and specifically
find the answers. We want to see what questions
our current inspection program can answer.
For the pilot stage, our main objective is
to see how many of the questions we can
answer without conducting a separate inspection.
Depending on the trial run results, we may be
able to just modify some of our other inspections
to look for the information the questions ask,
or we may have to perform a direct safety culture
inspection.

Until we have done the trial run, we do not know
if we will be able to make any public comments
about the safety culture of a particular licensee
or of our licensees in general. We may be able to
identify general strengths or weaknesses across
the licensees or identify a specific issue where
one licensee is out of step with the others.
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IMPLEMENTATION OF HUMAN FACTORS ACTIVITIES
FOR ASSURING NUCLEAR AND RADIATION SAFETY
M. SKOF
Institute of Occupational Health,
Ljubljana, Slovenia
Abstract

Implementation of safety culture in the nuclear and radiation facilities
should be achieved by introduction of organisational, educational, fitness
for duty and recruitment measures focused to the safety goal. Adequate
level of nuclear and radiation safety should be achieved by changes in
working procedures, level of knowledge, the way of communication and
the level of individual working availability. These changes demand
modifications of workers' attitudes and facility's policy to the safety and
these changes lead to the implementation of safety culture.

Key words: safety culture, changes, attitudes, organisational model,
recruitment, education, fitness for duty, human availability.

According to the results of root cause analyses, nuclear and radiation
safety depends also on the human availability and human performance.
Regarding to the high level of technological development there should not
be the high probability of technological failure, but there it has been still
high probability of human error.

A nuclear or radiation accident in the nuclear or radiation facility may
effect workers' safety and safety of the surroundings inhabitants.

According to our results and to the results of others (1,2) accidents with
possible effect on the nuclear and radiation safety are in 80 % or even
more, in hospitals, caused by human mistakes.

More detailed analyses discover the most frequent causes of incidents:

- inadequate organisation with unprecisely defined workers roles and
responsibilities

- unprecise or bad working procedure
- inadequate model of communication between workers in the facility
- inadequate education of workers manipulating with radioactive materials
- overloadness of workers in the facility
- level of workers abilities

On this issues some human factors activities for improving and assuring
nuclear and radiation safety should be introduced.
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Implementation of these activities for keeping adequate level of human
availability and performance is a basic stone in assuring the adequate level
of nuclear and radiation safety.

Introduction of these activities demands changes in the organisation, the
education and the occupational health and psychology. It demands changes
in all human factors' activities. Implementation of these changes and
shaping the way of th ink ing are e lements of new safe ty cu l tu re .
Introduction of new safety culture will be successful if it is a part of every
day's activities in the nuclear, radiation and related facilities.

The most important changes that should be introduced are, according to
our experiences and knowledge (3):

1. Recruitment of personnel

Selection has been, in the first part of this century, based on the
estimations of anthropological, physiological and psychological dimensions
of worker. Today's selection is something completely different, because it
doesn't select workers for particular profession.

The selection for a particular job is senseless because each worker has to
change his job several times during his working life. The majority of tasks
in nuclear and radiation facilities don't demand special abilities on the
extremely high level. The majority of tasks are highly automatised. High
level of automatisat ion demands adequate percept ion 's abil i t ies,
understanding, reasoning and adequate decision making in accordance with
s i tua t ion . Workers ' behaviour must be to the s i tuat ion adopted and
oriented.

The work in the nuclear and radiation facility is often urging. Work with
radioactive material and in its surroundings demand stable stress resistant
personality. Adequate level of stress resistance is essential for effective
work. In recruitment of personnel these issues should be taken into the
account.

Introduction of the new selection's procedure demands changes in the
organisational structure and in the company's strategy. They have to learn
that people with adequate level of abilities who are able to perform their
task in accordance with procedure in each status of facility may assure
higher level of the nuclear and radiation safety.

From our experiences in hospitals we can see that the highest level of
accepted radiation is among the workers who aren't able to understand the
nature of material that they are dealing with.
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2. Adequate organisational model

The choice of organisational model depends on the production system and
on activities in the facility. Implementation of the organisational model
which is the best for the particular facility must be based on the root causes
analyses of important events in the facility. By knowing the weakest points
in the system the need and possibility for their estimation are created.

Implementation of an organisational model the most appropriate for a
particular facility should consist of:

- the definition of the most important goals of the facility - i.e. definition of
"safety goal level"

- the definition and description of selected organisational model for the
facility

- a strict definition of individual roles and responsibilities
- a strict definition of communication paths and obligations for each

particular worker.

Implementation of an adequate organisational model include also changes
in work procedures - if they aren't adequate.
The very important part of organisational model is implementation of
quality assurance programme. Adequate quality assurance programme
covering all activities - also those not directly related with the technological
part of the system - assures work in accordance with procedures and safety
standards.

Again the example from hospitals: incidents with radioactive materials are
usually consequences of performing required task without procedures. The
majority of incidents is at the most simple tasks, which are usually
performed without procedures, as a part of daily routine.

3. Education and training

Adequate education is an essential part of safety culture. Education should
be organised so that each worker knows the basic principles of work at the
facility and that he knows his position in the structure. Each worker should
know how can he with his work keep adequate level of nuclear and
radiation safety in his working place and at the whole facility. The majority
of training activities should be focused to the knowledge based behaviour.
On the basis of adequate knowledge the workers are able to estimate the
situation, to evaluate parameters and to make the right decision. Even
though they are not in the decision making position they will be able to
perform required task in accordance with safety standards if they have
adequate knowledge.
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On the basis of root cause analyses' results specific training to avoid
human errors should be established.

Efficient modified training is one of the most important measures to
maintain stable and safe operation of the system or facility.

For achieving the goal-safe and stable operation of the system or facility
continuous training must be organised. Training programme should include
the r e s u l t s of root cause analyses of the sys tem or f a c i l i t y and
recommendation for better and safer performing of work.

4. Every day fitness for duty

Fitness for duty programme should include also the company's policy
towards human actual availability to perform required task, not only drugs
and alcohol abuse programme. Fitness for duty programme should include
also self es t imat ions of ava i l ab i l i t y to perform required task at the
beginning of the work day. Self estimations create workers responsibility
for thei r f i tness for duty. Through the f i tness for duty educat ion
programme workers learn to create their own every day availability and
psychophysiological condition by sleeping enough, not drinking before the
job, not smoking to much.

Implementation of fitness for duty programme should be an organisational
factor. It should include definition of facility's policy towards alcohol and
drugs and activities to prohibit its use.

For this purpose testing programmes for alcohol and drug abuse detection
should be defined.

Other parts of fitness for duty programme should be:

- awareness of alcohol and drug abuse problems and their influence on
workers' performance

- training for recognition of aberrant behavioural patterns
- implementation of employee assistance programme for helping workers to

solve their problems
- introduction of every day self reporting system in the facility

CONCLUSION

Keeping the adequate level of nuclear and radiation safety should be an
ultimative goal for each nuclear and radiation facility. This goal should be
achieved by implementa t ion of adequate rec ru i tment of personnel ,
introduction of adequate organisational model with all defined activities,
adequate education and introduction of fitness for duty policy in the
facility.
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Introduction of all suggested measures is according to our own experiences
and world good practise, necessary for improving the level of nuclear and
radiation safety. Introduction of suggested measures in the facility is such
an extensive intervention that it demands changes in basic policy and in
attitudes towards the nuclear and radiation safety.

Introduction of all suggested activities in the facility to the level that each
particular worker should know what he should do and why so and not in
the other way is implementation of safety culture. Safety culture in the
nuclear and radiation facility is introduction of recruitment, organisation,
education and fitness for duty to the level for each particular worker and
for the whole facility with the main purpose - the safe work for me, for co-
workers and for the environment.
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STRENGTHENING OF SAFETY CULTURE IN NUCLEAR
POWER PLANTS: AN INDIAN EXPERIENCE
G.R. SRINIVASAN
Nuclear Power Corporation of India Ltd,
Bombay, India
Abstract

India has more than 100 reactor operating years with an
extremely satisfactory safety performance. It has 9
operating reactors, one under commissioning and six under
construction.

India has a nine tier safety control regime with the
Atomic Energy Regulatory Board as the Apex body.
Considering the importance of safety the Nuclear Power
Corporation (NPC) the utility in charge of the Nuclear Power
Plant in India has set up a Directorate of Health and Safety
at the Corporate head quarters. The top management
commitment is reiterated in the safety policy statement
issued by NPC. This document brings out several safety
policies and objectives and lays special importance in the
creation and strengthening of safety culture.

Among the steps taken to strengthen the safety culture,
the following have brought significant improvement. This
is inspite of a school of thought which is of the opinion
that culture including safety culture cannot be taught but
is inborn. The efforts are as follows: Rewarding through
safety awards and also sanctions where required. The
latter is being done carefully and has not resulted in any
tendency to conceal issues. Root cause Analysis Seminars &
recently an "Asset" workshop was conducted with the help of
IAEA team. A well structured Training qualification and
licensing system including systematic Approach to Training
(SAT), (training is being considered a management
responsibility) has also helped. A good, structured
dissemination system to interchange safety experiences,
including incident analysis, between various Indian Stations
and on "1RS" information. As part of self regulation,
detailed "OSART" and "PreOSART" type of reviews have been
conducted in two Nuclear Power Plants and are planned in all
others. Eventhough safety culture is mostly qualitative, a
set of indicators have been worked out and this was tried in
the latest review. This indicated need for several charges,
Organisation manuals and Quality Assurance Manuals spell out
responsibilities and accountability and clearly defines the
line management especially on safety issues. In addition to
the above several future items are also planned to
strengthen safety culture. NPC realises that the human
element is the most vital input to achieve satisfactory
over-all safety performance.

1 . 0
1 . 1 India has more than hundred operating reactor years of

operation with an extremely satisfactory safety
performance. It has nine operating reactors, one under
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commissioning, six under construction and ten in the
planning stage. Of the nine operating units seven are
pressurized heavy water type of reactors and two of the
Boiling Water type.

1.2 India gives top priority to safety in its triple
objectives of safety, reliability and viability. There
has been a continuous improvement in the levels of
safety at all Nuclear Power Plants as seen from
continuous reduction in radiation exposures to
occupational workers , in the emission of gaseous, liquid
& solid effluents, in the number of safety related
unusual occurrence reports & technical specification
violations, in degree of safety in design, in
industrial or conventional safety etc. In short, there
is an overall increase in safety culture. However, it
is recognised that improvement of safety culture is a
continuous process and many areas require streamlining.
This paper brings out the efforts put in India to
strengthen safety culture in its Nuclear Power Plants
and future plans for further improving the same.

2 .0 Steps taken iö. strengthen safety culture in. Indian
Huclear Poger Planta

Among the steps taken to strengthen the safety culture,
the following have brought significant improvement.
This is inspite of a school of thought which is of the
opinion that culture, including safety culture, cannot
be taught, but is inborn. While developing the safety
culture the importance & difficulties involved in the
"Change management" has been recognized. Also very few
people like to be told what they ought to do. Thus it
is recognized that strengthening of the safety culture
should be systematized so that it grows with the
people .

2.1 An effective safety structure is a fundamental
requirement to achieve safety culture. India has a
nine tier safety control regime with the Atomic Energy
Regulatory Board (AERB) as the Apex body. Governmental
commitment is exhibited through enactment of Atomic
commitment is exhibited through enactment of Atomic
Energy Act and Atomic Energy (Factories) Act. The
Atomic Energy Regulatory Board is an independent
organisation and is vested with adequate authority.
Considering the importance of safety of the Nuclear
Power Corporation (NPC) the utility in charge of the
Nuclear Power Plant in India has set up a Directorate of
Health and Safety at the Corporate head quarters.
(See Appendix 1) In addition strong safety organisation
& procedures exist at each Nuclear Power Plant.

2.2 The top management commitment is reiterated in the
safety policy statement issued by NPC. This document
brings out several safety policies and objectives and
lays special importance in the creation and
strengthening of safety culture.
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2.3 Rewarding through safety awards, incentives etc and also
sanctions are practiced. The latter is being done
carefully and has not resulted in any tendency to
conceal issues.

2.4 Three Root cause Analysis Seminars were conducted.
Recently an "Asset" workshop was conducted with the help
of IAEA team.

2.5 A well structured Training, qualification and licensing
system including systematic Approach to Training (SAT),
is being followed. training is being considered a
management responsibility

2.6 A good, structured dissemination system exists to
interchange safety experiences, including incident
analysis, between various Indian Stations and also on an
international basis through the IAEA Incident Reporting
System (1RS).

2.7 As part of self regulation, detailed "OSART" and "Pre-
OSART" type of reviews have been conducted in two
Nuclear Power Plants and are planned in all others. In
addition four separate review have been conducted by
four different teams consisting of experienced staff
drawn from other industries, academic fields & Research
Organisations.

2.8 Organisation manuals and Quality Assurance Manuals
spell out responsibilities and accountability and
clearly defines the line management especially on safety
issues.

2.9 The licensing system includes submission of S_afety
ssessment Review for Renewal of Authorisation (SARRA)
every five years. This results in a thorogh
introspection and internal audit and have resulted in
several proactive steps to improve the safety culture.

2.10 Several safety culture issues are solved through
interaction with trade unions and this method is
observed no result in wider acceptance.

2. 11 In addition to the above several future items are also
planned to strengthen safety culture. NPC realises that
the human element is the most vital input to achieve
satisfactory over-all safety performance and hence is
putting special thrust in this area.

3 .0 Developnent oJt indicators to measure safety culture
3.1 Necessity for indicators:- As far as safety culture is

concerned. it is observed that each Nuclear Power
Station has its own charactrisation and level of safety
culture. Thus there is a necessity to find the level of
safety culture prevailing at each station, determine
weak and strong areas and draw up an appropriate
station specific action list and implementation plan.
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For this there is a necessity of indicators to help in
assessment and to conduct audit. Also in India the
safety culture Audit is generally combined with an
"ISROS" (Internal Safety Review of Operating Stations)
done on the same guidelines as "OSART' reviews. For
the safety culture Audit, Ascot guidelines modified
with a few additions specifically for Indian
circumstances is used in the last two audits.

3.2 Problems associated with developing safety culture
indicators : -
The problem with developing indicators for safety
culture is that several ingredients are qualitative and
judgment become subjective. A survey of WANO
indicators show that five out of ten indicators can be
used as safety culture indicators. However, the WANO
indicators ask for obtaining an "Industry Valve" by
taking median valve of all stations in a country and
compare each station with this industry valve. This
would result in a ranking or comparison rather than
achieving the desired laid down acceptance standard.

3.3 With the above in view an attempt was made to develop
safety culture indicators. The idea is to arrive at an
acceptance standard for each indicator, compare these
with existing levels and recommend action plan. However
it was observed that not all factors could be converted
into a quantitative number. Some are qualitative and
hence judgment becomes subjective. This is best
illustrated by wide band seen in the judges scores of
judges in diving, fancy dress or beauty contests.
However in case of these qualitative parameters also,
the lack of these will result in some manifestations
which can be observed or measured. We also look upon
safety culture, when applied to all groups/disciplines
involved in siting, constructing, commissioning and
operating the Nuclear Power Plants, should be in all
embracing characteristics which, when prevailing in a
satisfactory measure, would eliminate accidents and
reduce incidents to insignificant levels.

3.4 Within the above limitations, several indicators have
been worked out. However, when we started using these
indicators, several problems arose. Thus it is
important to mention here that many of the indicators
need to be developed further to yield themselves to
enable their usage as an audit tool. However it was
felt that even in this undeveloped stage it is worth
presenting in the TCM to elicit valuable discussions and
comments. While five indicators are described below in
the next item, Appendix 11,11 & IVI give some more
quantitative and qualitative safety culture indicators.

4 .0 Concluqtoi>a

4.1 It is felt that the best way to strengthen safety
culture is to build its ingredients into the existing
systems & procedures. It should grow as people grow.
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4.2 Human element is most important in the important "change
management effort" needs to be done carefully.

4.3 There is a necessity to develop indicators to measure
level of safety culture prevailing at each station to
enable preparation of station specific implementation
plan.

4.4 it is recognized that we have to gear up in several areas
to achieve satisfactory safety culture at each of the
stations. Plans have been drawn up for the same.
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Appendix I

SAFETY ORGANISATION FOR NPPs
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Appendix II

A. few Quan-ht-tative Safety Cnl t.u-re indicators

1. Occupât, ional Dose Indicators ( ODI )

ODI is defined as:
CDs-CDc

ODI ————————
CDs

Where CDs is the ASRB stipulated annual occupational
collective dose for 220 MWe twin unit station, CDc is
the total occupational collective dose consumed in a
year by the station.

II Public DÛSJS. Indicators (FDD

PDI is defined as:
SDa - IDc

PDI —— —— ———— —
SDa

Where, SDa is the station dose apportionment for release
of radioactive effluents, IDc is the calculated sum of
maximum dose contribution from each radio-nuclide
released by the station through air and water routes
PDI assess the performance of the station in the area of
radioactive effluent release. The maximum dose to
individual member of the Public (IDc) has been taken in
the calculation of the index.

Ill EiifiL Reliability Indicators (FRI)

FBI is defined as:
FFRd -FFRa

FBI FFRd

77



Where, FFRd refers to the design fuel failure rate and
FFRa refers to the actual fuel failure rates obtained
from Failed Fuel Detection System. The fuel failure
rate is calculated as follows:-

No. of Failed Fuel Bundles x 100
FFR (56) = —— —— —— — —— — — —— —— — —— ——

No, of Fuel Bundles Discharged
IV Outage Indicators (01):

01 is give by:
TO-FO

01 = ——— —————
TO

where, TO is the Total number of Outages and FO is the
number of Forced Outages. The TO represents the number
of scheduled or planned outage and FO represents forced
or unscheduled outages. The FO used to calculate 01
does not include outages due to external causes,
external to the plant, such as ; due to severe/extreme
environmental conditions, grid instability or ordered by
the regulatory body. Therefore, the forced outages
included to calculate Outage Indicators are due to plant
centered causes other than planned outages. The
reduction in forced outages is seen to have safety
benefits in terms of plant transients and challenges to
safety benefits systems and risks of possible incidents
The proposed 01 will also reflect on the preventive
maintenance programme and maintenance practices for both
safety related and balance of the plant equipment. It
may, however, be noted that presently forced outages due
to grid far exceed the other outages at NPPs in the
country.
V Safety Systerna Reliability IndicatorafSSm

The reliability of the safety systems in Indian PHWRs is
engineered to achieve the objective of obtaining a
probability of < 10-« for Design Basis Accidents. This
ensures that the safety systems are designed and
maintained to predefined reliability targets. The
targets are ensured to be raet by testing the systems and
components at predetermined intervals as specified in
the The Technical Specifications of the nuclear power
plants. This practice generates voluminous data on
component and system reliability. During the SARRA
review voluminous data was presented and was analysed
somewhat differently. AERB during its review, felt a
need for developing a common methodology to handle this
data so that system reliability is calculated to
demonstrate compliance with the design objective. As
proposed in other areas above,, the Safety Systems
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Reliability Index SSRI for a safety system is given by:

SSd - SSRc
SSRI = ————————-

SSRd
where, SSRa and SSRc are designed and calculated Safety
Systems Reliabilities.

Acceptance Criteria
For a satisfactory performance a value of greater than
0.5 can be taken as acceptable for each of the Safety
Culture Indicators defined above. A negative value of
these indicators indicates unacceptable performance. A
value of zero indicates that the station is just
complying with the regulatory requirements/design
objectives.
Remaining quantitative & qualitative safety culture
indicators are in Appendix III & IV respectively.
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Appendix III

SAFETY CULTURE INDICATORS
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Appendix IV
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FINNISH EFFORTS TO STRENGTHEN
AND ASSESS SAFETY CULTURE
P. KOUTANIEMI
Finnish Centre for Radiation and Nuclear Safety (STUK),
Helsinki, Finland
Abstract

Even before the establishment of safety culture criteria the quality assurance programmes
and procedures were understood as a useful tool of management and the existing routines
and attitudes complied pretty well with the principles defined later on in the reports No. 75-
INSAG-3 and No. 75-INSAG-4. Some efforts have been made to assess the status of safety
culture in Finland. After the issuing of Decision No. 395/91 both operating organizations
and STUK gave statements on the fulfillment of safety culture criteria. Daily findings,
conclusions of internal and external QA audits, conclusions of root cause and other incident
analyses are used to get an impression of the real status of safety culture.

Efforts to improve safety culture have mainly been based on training in different
organizations and at different organizational levels and on numerous projects for improving
the performance of organizations and individuals.

1. INTRODUCTION

Participation in the work of the International Nuclear Safety Advisory
Group (INSAG) assured that the top management of the Finnish nuclear
industry were from the beginning aware of the progress in safety
culture issues. Even before the establishment of safety culture
criteria the quality assurance programmes and procedures were under-
stood as a useful tool of management and existing routines and
attitudes complied pretty well with the principles defined later on in
the reports No. 75-INSAG-3 and No. 75-INSAG-4.

2. ACTIONS AT GOVERNMENTAL AND REGULATORY BODY LEVEL

Nuclear safety culture cannot be established in an atmosphere of
uncertainty. Long-term commitments from the Government will be needed
to ensure predictable and smooth evolution of the national nuclear
energy program. Some characteristics of foundation for the safety
culture can be found at policy level

* nuclear energy legislation was updated in the late
80's,

* commitment to safe disposal of nuclear waste at the
national level,

* liability for nuclear accidents at governmental
level

* public funding and infrastructure to ensure national
nuclear energy research programmes

* an independent position of the regulatory body and
sufficient resources to carry out regulatory control

* comprehensive international co-operation

The term "Safety Culture" was introduced in Finnish legislation as
early as in February 1991, when Decision No. 395/91 of the Council of
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State on the General Regulations for the Safety of Nuclear Power
Plants was published. According to the Decision the criteria for
safety culture are:

"When designing, constructing and operating a nuclear power
plant, an advanced safety culture shall be maintained which
is based on the safety oriented attitude of the topmost
management of the organizations in question and on motivation
of the personnel for responsible work. This presupposes well
organized working conditions and an open working atmosphere
as well as the encouragement of alertness and initiative in
order to detect and eliminate factors which endanger safety ' .

Both operating organizations invited an expert from STUK to give
lectures on safety culture. The lectures were given in several
training sessions so that the staff of the operating organizations had
an opportunity to attend. Other training both at management and
individual level was arranged in each of the main organizations. At
the request of Finnish government the ASCOT seminar was arranged in
1993. Further, a one-day seminar for the top management of the Lovusa
NPP, Olkiluoto NPP, Leningrad NPP and STUK was arranged in Sosnovy Bor
in May 1994.
From the assessment point of view the first step took place when both
operating organizations and the regulatory body carried out a safety
assessment of Finnish nuclear power plants based on the above Council
of State Decision. The assessment of safety culture was based mainly
on engineering judgement and the IAEA report INSAG 4 was used as a
general guideline of the assessment. Major strengths and weaknesses
were determined, and as a final conclusion continuous efforts to main-
tain and improve safety culture were emphasized.
The separate inspection of safety culture is not included in the
programme of periodical team inspections carried out by the regulatory
body STUK. Instead it is emphasized that safety culture shall be
notified in each of those inspections and in all other inspections
carried out by STUK.

3. ACTIONS AT OPERATING ORGANIZATIONS

The main features of a good safety culture can be found in both
operating organizations in Finland. A well structured organizations
and management, updated quality assurance programmes and procedures,
effective personnel training policy etc. form a good basis for actions
related to safety culture.

Appendix 1 describes some principles and methods applied at Olkiluoto
NPP. With some minor deviations the same principles are applied at the
Lovusa NPP, too. A strive for excellence was adopted as a dominating
target in all activities.
Further, a great deal of effort has been made to maintain and improve
the performance of organizations and individuals involved in NPP
operations (Appendix 2). In most of those projects the personnel was
strongly involved in improvement work. For instance, for the human
factor project at the TVO NPP, a questionnaire of about 200 questions
was sent to all employees and the answers were analyzed systema-
tically. This kind of working principle complies very well with the
statement of the INSAG 4 report:
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"The highest level of safety is achieved only when everyone
is dedicated to the common goal".

The best way to achieve commitment of the staff to the goals is to
involve them in improvement goals from the very beginning of work.

4. ASSESSMENT OF SAFETY CULTURE IN FINNISH NPPs

Several means were used to assess safety culture. Engineering
judgement on the basis of everyday work and opinion polls give a
relatively correct impression on safety culture at a general level.
The assessment of safety culture is a very comprehensive and diversi-
fied process. The main sources of data related to safety culture are

- internal and external QA audits
root cause and other event analyses
daily findings

The assessment of safety culture in relation to policy level commit-
ment and managers commitment is relativaly easy through internal and
external QA auditing ( for instance through the programme of periodical
team inspections). Some findings of event analyses and daily work can
be used to verify the real status of implementation.
Through the quality assurance audits and root cause and other event
analyses it is possible to determine single strengths and shortcomings
and to provide corrective actions to be needed. Different kind of
safety indicators can be used to get quantitative impression of the
safety culture.
The above approaches already were used before the creation of the term
"safety culture" and are well known all over the world. Quality
assurance audits are an ample tool to evaluate safety culture in
relative to policy level commitments and managers commitments.
Assessment of induviduals' commitments requires, however, a more
detailed collection and analysis of safety culture issues. As we all
have recognized, operational events normally include a large number of
small human errors, equipment malfunctions, management problems etc.
Due to the large number of individuals and actions the most difficult
task is to assess individuals' commitment. QA audits and event
analyses give some general impression but a true assessment of
individuals commitment needs more detailed indications of safety
culture. An effort to collect daily findings for this purpose has been
carried out by STUK since 1993. According to the trial approach, each
site inspector collected daily findings. Most of those findings are
not significant as single findings. However, then often are symptoms
which may have influence on the safety when they are generic. An
example of these daily findings is presented in Appendix 3. By
regrouping findings in to different categories like the ALARA princi-
ple, work quality, industrial safety etc. a statistical evidence of
strengths and weaknesses was achieved.
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Appendix 1

SOME PRINCIPLES AND METHODS APPLIED IN TVO

Foreign principles and methods are adapted to the Finnish
conditions
The organizational line responsibilities are clearly defined
in a manual always kept-up-to-date.
Several permanent advisory and co-ordinating groups are
established for activities conserning several organization
units.
Ad hoc groups are established to solve special problems.
The technical support organisation is manned with high level
specialists.
The motivation and competence of the technical support
organization is maintained and enhanced by many special
projects.
In-house ability to perform some transiet and accident
analyses in maintained.
Co-operative relations are maintained with the original
vendor and aupplier companies.
Nuclear safety research and development of safety require-
ments are closely monitored.
Training is based on systematic approach manifested in the
training manual.
Special attention is paid to the work motivation as well as
to the mental and physical conditions of the personnel.
Annual sallary bonus system including safety, production and
cost related indexes is applied.
Individuals are encouraged to report mistakes and imperfec-
tions .
A strict boundary between safety and non-safety matters is
not applied.
Safe operation of the plant and its high availability are
seen most often as synonyms.
Quality Assurance policy is to achieve high guality by
making, not only by controlling.

Ref Ami Rastas 7VO s experience in i r rp rcv ing tne p e r f o m a n c e of its organisat ion arid
incividuals' , Safety Culture Seminar in Scsncvy Eor î-'ay 2" 1994
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Appendix 2

TVO'S PROJECTS FOR IMPROVING
THE PERFORMANCE OF ITS
ORGANISATION AND INDIVIDUALS

HUMAN FACTOR

EFFECTUAL OPERATION (TT)

HUMAN FACTOR, FOLLOW-UP

ASSESSMENT OF MANAGEMENT
AND ORGANIZATIONAL FACTORS
IN MAINTENANCE DEPARTMENT

SHIFT TEAMWORK IN
A DISTURBANCE SITUATION

SAFETY AND QUALITY
IN PRODUCTION

JOHTA

1987-88

1989-90

1991-92

1992-93

1992-95

1993-95

1993-94
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Appendix 3

An example on a daily finding discovered in a prefab of the residual
heat removal system in January 1994.

+ 1. The ALARA principle was recognized in
the original design of the prefab (as few
weld seams as possible).

- 2. An extra length of the prefab was cut off
from the wrong end of the prefab by the
subcontractor (human failure).

- 3. The piece removed erroneously was
welded back into the same end of the
prefab (an extra weld in final installation
instead of rejecting the prefab).

+ 4. A deviation report was established and
an approval of the subcontractor, the
operating organization and the regulatory
body was applied for.

- 5. The deviation report was not circulated
among the radiation protection staff.

- 6. The ALARA principle was not fulfilled.

In most events and actions we can discover both strengths and
weaknesses relative to the safety culture.

Extra
weld seam
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SURVEYING SAFETY CULTURE AT SELLAFTELD
REPROCESSING PLANT
C. PARTINGTON
British Nuclear Fuels Limited,
Sellafield, Seascale, Cumbria,
United Kingdom
Abstract

Radiological Protection and Conventional Safety Performance have shown continuing
improvements at the Sellafield Reprocessing Plant over the past decade, as
demonstrated by most safety performance measures. The methods adopted to effect
the improvements were both reactive to the events taking place at the time, and
proactive, by addressing the perceived causes of poor safety performance as shown by
analyses of incidents, using Contributory Factor Analysis, and by adopting
methodologies commonly used throughout industry to effect safety improvements. In
order to have a more effective safety improvement programme and, in particular, to
provide a safety improvement programme directly addressing the people at Sellafield,
it was decided to conduct a thorough Attitude Survey across the entire workforce.
This paper describes the Safety Performance at Sellafield, the methodology employed
to carry out the Attitude Survey, the principle findings and the way in which this
Survey will be used to further improve Safety at Sellafield.

Sellafield Reprocessing Plant

Sellafield is situated on the west coast of Cumbria of the beautiful Lake District in
Northern England overlooking the Irish Sea. The site is about four kilometres long by
two kilometres wide, with the River Calder running through the centre of the site.
Sellafield is the home of Calder Hall Nuclear Power Station, operating successfully
since 1956, Magnox Reprocessing Facilities with Chemical Plants still operating well
since the early sixties and new Chemical Plants opened only weeks ago, Thorp
Reprocessing Facilities which has been storing Spent Nuclear Fuel for more than
twenty years and recently has been begun Reprocessing, and Research and
Development Laboratories of AEA Technology. In all about 8000 people work on the
site. It is the dominant employer in the area and supports many small industries
around the west coast. More recently there has been a deliberate policy of developing
the skills of the people of the area into new and diverse businesses, to limit the
dependency on Sellafield. There is a strong loyalty in the area for Sellafield, despite
vigorous and directed anti-nuclear pressure from the press and from Pressure Groups.
This loyalty is primarily generated by the value to the area of Sellafield's employment,
helped by a rigorous policy of keeping people, both on and off the Site, informed of
safety issues and an openness of safety information. The Sellafield Visitors Centre is
very popular and about 160,000 people visit the Site every year, of whom, about
30,000 carry on, by prior arrangement, to do a detailed tour of the Reactor and
Chemical Plants.
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Safety Performance at Sellafield

Radiological Protection Safety Performance can be described by the average and
collective radiation exposure records and by the number of people receiving radiation
exposures at the higher end of the distribution. In all areas Sellafield has shown
significant improvements (figs 1,2,3), with fourfold improvements in average
exposures and a halving of collective exposures. Operation at Sellafield do not
anticipate any difficulties in implementing ICRP 60 when applied through national
legislation in a revision of the Ionising Radiation Regulations. A decade ago,
however, the picture was not so encouraging and the prospect then of achieving a 15
mSv annual limit was seen as daunting and expensive. As good as this Safety
Performance would appear to now be, compared to years ago, it does not indicate
whether Sellafield's Radiation Safety Performance is as low as reasonably achievable,
or most cost effective, or if we have spent too much effort already on improving
radiation safety.
Conventional safety performance is most often described by the number of accidents
causing injuries resulting in time off work, expressed as a rate of Lost Time Accidents
per 100,000 hours worked. Sellafields' performance using this safety measure was
poor a decade ago, but has also significantly improved (fig 4). However, other
chemical industries have also improved during this time and it is clear that Sellafield
has still some considerable room for improvement in this area.

Safety Improvement Methods

The principle methods employed to improve safety at Sellafield were developed in-
house from methods applied elsewhere in both the nuclear and other industries.
The overall approach used can best be described by the 5 step approach set out in the
HSE report "Successful Health and Safety Management" viz.

Set Policy
Organise Staff
Plan and set Standards
Measure Performance
Audit and Review

Some of the specific methods used were :-

Clear Responsibilities for Safety Management were set out in a completely
revised set of Safety Regulations, many resulting from a process of
involvement of people of all levels to find the most appropriate method of
setting safety standards.
Training packages were redefined to satisfy the needs of the tasks, and specific
team building type courses were created to increase ownership of the safety
performance.

Safety performance measures were well publicised in a non-personal, non-
antagonistic manner.
Much more communication was carried out including monthly Team
Briefings, which always carried a safety feature.
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Radiation Doses To Sellafîeld Workers
1951 to 1993
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Radiation Doses To Sellafîeld Workers
1951 to 1993
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SELLAFIELD
People Exceeding 15 and 10 mSv/Year
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Multidisciplinary Teams examining radiation exposure in a structured manner.

Quality Assurance has enabled us to "Say what we do, do what we say, and
check it"

Auditing in it's many guises, both external expert auditing techniques and
internal self-auditing processes have enabled a sharing of good practices and
elimination of poor behaviour. Major safety assessments of plant operations
have been carried out.

The System for accident/incident identification, investigation, lesson learning
and improvement implementation was developed as a blame free, open
approach with technical analyses of contributory causes of the accident and
identification of the actions required to effect specific and general
improvements.(Fig 5). The system is frequently being updated and extended
to direct more attention to lesser and lesser events, as the safety performance
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FIG. 5.
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continues to improve. However, any accident learning process only looks at
failures, at those aspects of working where things have gone wrong. It doesn't
examine, and strengthen those aspects of behaviour which prevent accidents.
Causal analysis identified the three broad areas of failures as Workplace and
Equipment, Systems of Work and People. Of these three, People failures are,
by far, the most significant cause of accidents, and Managers and management
organisation, rather than workers the most important area to concentrate
improvements on to effect change.(Fig 6)

Many of these initiatives culminated in the decision in 1991 to adopt Total Quality
Management as the goal for BNFL, Since then there have been many Quality
Improvement Teams established looking at problems both large and small, and
effecting improvements in every aspect of management at Sellafield. In the field of
safety, there are typically some two hundred joint management/worker meetings per
year looking solely at studying safety of the workforce and workplace.

Inadequate
Managerial
Assessment

RADIOLOGICAL
INCIDENT
ANALYSIS

Breach of
Instructions

Operator
Error Inadequate

Supervision

Workplace/Equipment
Systems of Work

RELATIVE CONTRIBUTION OF KEY FACTORS

FIG. 6.
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Lead up to an Attitude Survey

It was recognised that what we were attempting to do in many of our safety
improvement schemes was to change the way people thought about safety. We were
moving towards increased openness, increased trust between management and worker,
better understanding of safety at all levels and increased commitment to continuous
improvement through a willingness to change. In other words we were trying to
change the Safety Culture of the workforce at Sellafield.

The ACSNI Human Factors Study Group Report defined Safety Culture as -

" The Safety Culture of an organisation is the product of individual and group values,
attitudes, perceptions, competencies, and patterns of behaviour that determine the
commitment to, and the style and proficiency of, an organisation's health and safety
management.

Organisations with a positive safety culture are characterised by communications
founded on mutual trust, by shared perceptions of the importance of safety and by
confidence in the efficacy of preventive measures "

It became clear that it would be very helpful to measure the existing Safety Culture at
Sellafield, to determine the existing perceptions and attitudes of workforce and
management to all aspects of safety. Only from such measurements could a properly
directed safety improvement programme be most effective.

The Sellafield Safety Survey

The objective of the Survey was

: to analyse perceptions and attitudes in respect of risks, hazards and safety
procedures so that

: the findings can be used to develop plans for further improvements in safety
performance and to develop a strong safety culture.

The Survey was devised jointly by Thorp Divisional Safety Manager, Mr J A Coote
(now Head of Safety, UK Group and Sellafield Site, BNFL) and Professor Terry Lee
of the School of Psychology, University of St Andrews.

The Sellafield Safety Survey was conducted in three main phases :-

Focus Groups of representatives (about 50 people) discussed safety attitudes,
safety practices and procedures. These discussions were recorded verbatim
and used to compile and construct a questionnaire, which the Focus Groups
considered and modified.

A Pilot Study was conducted using the Questionnaire on 161 people. This
tested not only the technical validity of the questionnaire, but also the
administrative logistics of dealing with the full study.
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In Autumn 1991 the full study was initiated and the questionnaires issued to
the people at Sellafield through Discussion Groups where a video explaining
the objectives and value of the survey was explained. By the following Spring
5295 completed questionnaires had been returned ( about two thirds of the site
population). Results became available in August 1992.

The Survey asked people to agree/disagree on a scale of 1 to 7 with a total of 172
positive and negative statements, such as :-

"There's very little I can do personally to improve safety"
"Everyone takes risks at home and it's difficult to switch over at work"
"Shift workers get the most interesting jobs"
"In my place of work there are too few Safety Officers"
"The standards of safety are very high in my place of work."

The simple, standardised form was deliberately using very generalised terms (e.g.
"Your Job"; "Your place of work") in order for every employee from the Site Director
down could reasonably respond to the statements.

The 172 statements were allowing attitudes to be expressed about the individual's job ;
the risks involved, the performance and commitment to safety of himself and others in
the organisation, the nature and understanding of safety rules and instructions and
emergency arrangements and the use and need for the 'Permit to Work' System.

Analysing the Survey Results

There were many answers given for which an improvement plan could be readily
identified, for example in the accessibility of safety advisors, or in the visibility of
senior managers in the workplace. These are being attended to separately.

However, in order to extract the broader underlying attitudes or factors which form the
flesh of the Safety Culture, the 172 statements were divided into nine areas or subject
domains and analysed into nineteen underlying attitudes :-

Safety Procedures

1 High/Low confidence in safety procedures.

Risks

2 Cautious/incautious attitude towards risks.
3 Low/high perception of the level of risks at work.
4 low/high perceptions of the control over risks.

Permit to Work System

5 PTW is efficient/inefficient.
6 In favour/opposed to PTW.
7 PTW is unnecessary/necessary.
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Job Satisfaction

8 Interested/bored with the job.
9 Contented/discontented with the job.
10 Job has good/bad working relationships.
11 Receives praise/does not receive praise for job well done.

Safety Rules
12 Rules are understood/not understood.
13 Rules are complicated/clear.

Training

14 Training is satisfactory/unsatisfactory.
15 Selection is effective/ineffective.

Participation

16 Perceives safety suggestions come from Management/Workers.

Control

17 Source of safety related actions is predominantly Others/Self.
18 Control over safety is exercised by Others /Self.

Design of Plant

19 Uncritical/Critical of plant design.

The detailed analysis of the answers to the questionnaires was conducted by Professor
Lee using Principle Components Analysis (with varimax rotation).

The Main Findings

The survey results indicated a number of general findings:

* The majority of people are highly conscious of the workplace risks and
consider they are largely cancelled out by the safety precautions.

* The majority did not consider themselves to be risk takers and judged
the standards of safety in their workplace to be very high.

* The majority thought the Safety Representatives, the Safety
Professionals and the Regulators all performed well.

* Most thought they should be more involved in design to improve
safety.

* Most wanted to see senior managers on the shop floor more often.
* Half the workforce thought there was too much paperwork.
* Most people thought they could contribute more to their job.
* A minority believed their work was boring and repetitive.
* Most supported the Permit to Work.
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Significant differences in attitude were found between those who reported as being
involved in an accident and those who did not. The principal relationships are set out
in Fig 7. Thus a person who has been involved in an accident is likely to :-

* be discontented with the job,
* be critical of the plant design,
* perceive others to be the source of safety actions,
* be incautious towards risk,

etc.

Relationships also occurred with biographical variables:

Men grow more cautious with age.
Women are more cautious than men.
People with 40+ years of service are the least cautious.

SELLAFIELD
SAFETY ATTITUDE SURVEY

Relative Importance Of Attitudes
Relating To Accidents

Discontented with the job
Critical of plant design
Perceives source of safety-related
actions to be others (ie not self)
Incautious towards risk
High degree of perception to
which risks are controlled

Disinterested in job
Low confidence in safety procedures
Low understanding of Safety Rules
Has low participation in safety issues
Is in favour of ^Permit To Work' System
Is dissatisfied with training
Has poor working relationships
Does not receive acknowledgement
for work well done
Believes himself/herself to have little
personal control over safety

Low perception of levels of risk
Is not satisfied with selection methods
Sees the need for x Permit To Work1

Sees Safety Rules as unclear
Has confidence in the effectiveness
of v Permit To Work'
Sees source of safety suggestions
to lie predominantly with management

FIG. 7.
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* Day Workers are more cautious than Shift Workers.
* Senior Managers and Supervisors are more cautious than shop floor

workers.

* The perceived level of risk was highest in the 20 - 40 year old.
* People with less than 5 and more than 30 service years perceive a low

level of risk.
* Process Workers perceive a low level of risk, Craft Workers a

moderately high level.

* Older workers perceive the plant risks to be more under their personal
control than younger.

* Men perceive the plant risks to be more under their personal control
than women.

* 10-40 service years people perceive the plant risks to be more under
their personal control.

* Shift workers perceive the plant risks to be more under their personal
control than day workers.

Relationships were found between attitudes. For example, people having an
incautious attitude to risks are also likely to have some of the following attitudes as
well :-

Belief that Permits to Work are ineffective
Are opposed to the use of PTWs.
Tend to be bored with their work.
Are discontented.
Have a poor understanding of Safety Rules and Procedures.
Have a low participation in Safety matters.
See others as responsible for Safety .
Are sceptical about safety procedures.

Presenting Results to People

The initial findings of the Safety Attitude Survey were produced in an easily readable
booklet form (Ref ) for general issue to everyone at Sellafield, distributed via the
normal Team Briefing Channels and quickly followed up by a series of more detailed
presentations to groups of workers. In this way all the participating individuals were
quickly appraised of the general findings.
Next, the Joint Management/ Trade Union Safety Committees were given detailed
presentations, enlarging on the general findings and examining some of the findings
specific to the groups involved. From these presentations Quality Improvement
Teams were encouraged to form to study more closely the findings relevant to them
and to identify future local safety improvement plans. These local Quality
Improvement Teams are still, in some cases, working on plans. In others the Safety
Plans have been initiated.

Using the Survey Findings

The findings are being used at many different levels, from the Board Room to the
Workshop.
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In many respects they confirm that the changes to the way Safety was being managed
were broadly correct, and that the commitment of BNFL to Total Quality Management
was precisely the correct strategy for improving safety. Now. those practices being
developed as part of TQM can be applied with more confidence, i.e.

"Continuous improvement in performance in meeting safely and cost
effectively agreed requirements of internal and external customers by releasing
the potential of all employees."

We will become a quality company by working on :

The way we do things
Doing things right
doing things right first time

and having the right level of communications and training to support us.

The Way Forward

Sellafield is using the survey findings primarily at a local plant level, but there are
some common features which can be highlighted and emphasised site-wide:

Demonstrating a commitment to improving safety
Involving and empowering people in improving safety
Building strong teams at all levels
Training according to needs and assessing
Measuring safety performance and communicating
Self auditing

References

1 Safety Series No 75 INSAG-4 " Safety Culture" IAEA 1991.

2 ASCOT Guidelines for self assessment of Safety Culture, INSAG, IAEA 1992.

3 ACSNI Third Report, Organising for Safety, ACSNI Study Group on Human
Factors, HMSO, 1993.

4 Perceptions of risk and attitudes to safety at a nuclear reprocessing plant.
JA Coote, SM Macdonald and TR Lee, SRA Conference, Rome 1993.

5 Successful Health and Safety Management HSE HS(G)65 HMSO.

6 Employee Perceptions of Safety at Sellafield J A Coote, Terry R Lee, BNFL
1993.

102



CULTURE AND SAFETY CULTURE:
INDIVIDUAL AND COLLECTIVE ATTITUDES
G. BAUMONT
Institut de protection et de sûreté nucléaire,
Fontenay-aux-Roses, France
Abstract

This paper deals with some of the recommendations made in INSAG-4, those placing most
importance on certain individual and collective attitudes important for safety. The modest bibliography
which begins this communication, places these attitudes into a wider context which must be accounted
for if effective safety measures are to take care of the irrational or non-Cartesian side of our actions,
communication activities and thoughts. The purpose is to provide a fuller description of the ways in
which people ensure safety by focusing on their know-how, the communication activities needed for
their activity and the learned and unconscious mechanisms governing the actions determined by the
temporal and organizational context in which these people find themselves. Similarly, the validity of
their final judgement on the quality of the installation and the availability of the safeguard systems
depends on the methods used to transfer and compile information. Knowledge of the transfer methods
and the points at which the information becomes blocked could be helpful.

INTRODUCTION

This communication deals with some of the recommendations made in INSAG 4,
covering individual and collective attitudes important for safety. Insag 4 describes the
desired behaviour of operations staff thus: "a questioning attitude, a thorough and
cautious approach, a concern for communication". It also sets forth a list of safety
culture indicators likely to be consulted during a survey.

Although these recommendations are undeniable basic guidelines, they must still be
placed in a wider context: one which takes account of man's cognitive and social
characteristics in order to gain a better insight into the possibility and problems of
applying the recommendations.

It will also be shown that while the compilation of a certain number of indicators
during an on-site audit is far from trivial, additional means must be used if we are to
understand and transform actual practices. To back up our claims we shall cover the
following:

1) a rapid bibliographical review, covering the mechanisms governing how a culture is
appropriated, the factors underlying an organisational set-up, knowledge acquired in
the field of cognitive psychology.

This information, taken from research, will enable us to demonstrate how the
application of safety principles, simple at first glance, actually depends on complex
psychological and social mechanisms which can either hinder or promote change;

2) A synopsis of observation methods used in the field.

It will be shown how these can provide additional assistance in survey methods, in
order to assess and transform real situations in the light of these possible helps or
hindrances.
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1. APPROPRIATION OF A CULTURE, ORGANISATION OF WORK AND
COGNITIVE MECHANISMS (BIBLIOGRAPHY)

INSAG 4 establishes the individual attitudes to be fostered in personnel working in
nuclear power plants so that "all tasks important for safety are performed correctly
carefully, with due consideration and with full knowledge of the matter, based on sound
judgement and with a due sense of responsibility".

The authors felt that some characteristic features of the individuals' reactions were a
questioning attitude, a cautious and rigorous approach, and quality of communication
activities; these were reflected in certain questions which the actors ought to ask
themselves when involved in safety-related tasks. For instance: "Have I understood
exactly what my task is? What are my responsibilities? How does this relate to safety?"
etc.

In order to understand the extent to which individuals can have the desired attitudes and
reactions, we must improve our understanding of the following:
- How is culture appropriated? for this we will consider research by ethnologists on

modern populations;
- what stakes are at play for individuals in a work organisation?
- what automatisms guide an individual through his or her actions?

We shall show the way in which these new elements are useful in developing the safety
culture or in overcoming obstacles to behaviour which promotes safety.

1.1. Appropriation of a culture

Culture: a set of secret codes

Studies by ethnologists and communications experts describe culture as "an unspoken
language to which we react as if in response to some secret complex code never written
down but understood by all."1. Their studies indicate that the acquisition of culture is
manifested by the learning of patterns of behaviour which become integrated into the
unconcious of those involved.

These studies are interesting insofar as safety culture recommendations cannot convince
individuals to adopt the safety behaviour needed.

To obtain the desired results, social mechanisms will have to be set in place to provide
the operatives with a culture. It could thus be useful to familiarise oneself with the
mechanisms by which culture and behaviour are learnt The author will draw up a list
according to the use he can make of the mechanisms; this list is far from exhaustive.
They could be the key vectors in any transformation.

1Hall
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Constant factors in all cultures

We shall take as our benchmark the papers by Shelfen which describe the constant
factors in a culture; the relevance of these comments to safety problems will be given in
italics:

- culture is handed down from generation to generation, from experienced men to
novices, by a process of learning which remains to a large extent unconscious.

Is this not the gist of the various sons of safety culture recommendations? Is it not
our duty to remind people through our work of the importance of work experience
for teams in the nuclear industry and to advocate human resources practices which
favour this transmission of knowledge...?
We should bear this in mind when introducing cost-cutting measures entailing
reorganisation or restructuring: will man management policies disrupt the usual
mechanisms of learning?

- A spécifie culture exists in each cultural sub-division (for example, special
professional bodies).

// the purpose is to acquire a general safety culture, shouldn't we then try to
favour the acquisition of a more specific culture by certain groups (for example the
safety attitude of control staff can differ slightly from that of maintenance
operators)?
Recognition of the cultural differences between sub-groups should allow us to gain
a better understanding of the communication difficulties likely to exist between
different professional bodies.

- The social structure of a group and the social status of its members, for a particular
type of action, is also defined by the culture.

It might be necessary to involve actors with of different social status for the sake of
safety thereby bringing us up against the structure set in place by the surrounding
culture.
Recommendations on communication activities can come into conflict with the
limits imposed by groups formed in certain types of culture more consequential,
traditional or political in nature.

- Within a culture, members learn not only the routine behaviour of their culture but
also certain ideas about this behaviour, this is the last type of information you would
obtain if you asked an individual about his behaviour.

- non verbal processes can be used to control interactions.

For instance, when the people involved in a particular action are fully aware of the
programme, the work can be carried out without any need for new information, just a
few simple routine exchanges.

Control and routine inspection of any interaction are generally performed using non
verbal activities.

It is the unexpected eventualities arising during a task that give rise to communications.
To a certain extent, by extrapolation, the more present a culture and a practice, the
more difficult that culture will be to see.
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The mechanisms by which the people involved communicate, in inspection and
regulation in particular, are already governed by communication rules specific to their
particular culture, before being governed by the safety recommendations which we
would like to see developed.

1.2. The job engineering viewpoint

The reference made here to the work by Friedberg and Crazier covering the
sociological analysis of work organisations, shows that the complex issues at stake are
often masked in labour relations within the company, and they can prove to be a
hindrance to communication necessary for safety.

All of the actors in a given situation have different issues at stake, each can have their
own objectives, more or less coherent with the overall objective of the company, and
which can have a positive or negative effect on final safety.

It is not our intention to be exhaustive, we will therefore pick out only the following
points:

Power and areas of uncertainty

According to Friedberg and Crozier, the behaviour exhibited by individuals within the
management structures can also be explained by the strategies which they implement to
preserve the balance of power. This power is obtained by managing areas of
uncertainty. Having control over these areas of uncertainty, of key importance to
companies, betokens the individual's prestige or social rank.

The term area of uncertainty will be taken to mean a set of elements which change with
varying degrees of frequency to affect the operation of the company.

Any reduction in the number of areas of uncertainty could be read as an attempt to
lessen their power.

There may be a conflict between safety objectives, which are to reduce uncertainties in
the control of processes and installations, and the interests of the actors who would lose
power by transmitting information to other actors.

In his most recent publication2, N.B. Friedberg describes a method of working which
would level out relationships between workers in order to improve the level of
organisation of a company and at the same time consider the benefits to them as
individuals.

The contingency of management structures

In this document, Friedberg and Crozier insist on the error of believing that there can
be an absolute correspondence between the formal goals of an organisation and the
aspirations of all of its workers. For them, a management structure is not something
tangible, or the expression of a single rationale which would arrange the available

; pouvoir et la règle by Friedberg, Editions du Seuil.
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resources in the best possible manner with a view to achieving certain objectives. It is
rather the end result of a sequence of approximations, of multiple bargains between
divergent but equally valid rationales.

We must bear these thoughts in mind when we wish to place safety first: the execution
and application modes must take these complex strategic aspects into account.

We should, more particularly, concern ourselves with a certain number of questions
which are not a priori associated with safety problematics "Exactly what information is
fundamental to safety, who has this information, what are the power struggles to which
the per son with the information can be subjected?"

1.3. Cognitive mechanisms

In nuclear facilities, people's faculties are used to understand the situation, determine
the problems and draw up solutions. However, the cognitive functioning of these
people is such that there is a reduction in the area in which they can retain a questioning
attitude and remain vigilant to all aspects of a situation. There follow two short
comments about these limits

Not all components of an action are performed consciously

Papers by cognitive psychologists remind us of the importance of unconscious
mechanisms inherent in each action performed by the actors. I take up J. Leplat's
synopsis of papers by different authors3 who show the limits of intention in action,
"When the actor is experienced, the structure of the action changes: in the beginning, it
consists of the sequence of basic actions to achieve conscious goals, and then the status
of the actions gradually changes. The actions assume the status of operations, in other
words means of achieving wider actions. These operations become automated to such
an extent that they no longer require conscious control."

At the same time, the conscious goals englobe ever broader cross-sections of actions.
The acquisition of skills also entails a widening of this field, the scope of consciousness
will then include criteria which are more strategic than tactical in nature.

The span of attention is divided

It is natural for an individual, when performing an operation, to divide his limited span
of attention between "automatisms" and conscious actions4. This division is
spontaneous and does not arise out of any mental consideration, it depends on various
factors at play in the context of the actions presented in the literature; these factors can
be related to organisation.

These two comments show the profit to be had from having access to the workers'
activity in order to better determine the way in which they can apply their skills
according to the context. In order to transform the safety culture they must take
account of this way in which people operate.

^Leontiev, Heckhausen, Beckman, P. Galperin.
4Kanheman (1973) expanded on by Amalberti in 1993.
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2. OBSERVATIONS TO SUPPLEMENT THE INSAG 4 INTERVIEWS

After the assessment, the question facing us is that of the way in which a culture can be
transformed.

In order to achieve this transformation, not only must we have safety objectives,
situation indicators and knowledge concerning the functioning of the people and
organisational structures which have to be modified, but we must also be able to
involve the actors, whose experience can prove very valuable.

Insag 4 makes provision for surveying a certain number of safety culture indicators.
The authors of this paper will attempt to show that the results of a survey could be
supplemented with another method to give quite interesting results which would
provide a more detailed picture of actual practices in situ. Data crunching will prove a
precious tool for discussion during future transformations. Actors who are aware of
their work can optimise the transformation and adapt it to suit the situation.

The purpose of this method is to describe how people ensure safety by focusing on their
know-how, the communication activities which are essential to their activity and the
action mechanisms applied in their particular context

Observations made in situ provide concrete examples of the questions raised in Insag 4,
specifying the situations and the various issues at stake, allowing the subsequent
exploration together with the actors of ways of making improvements in harmony with
Insag 4 objectives.

The first section presents a few important concepts in ergonomics. The author's
experience is used in the second section to set forth the advantages to be had from using
the activity analysis method for developing the safety culture.

2.1. A few concepts specific to French language ergonomics research

These are centred around the general comment that there is still a discrepancy between
the prescribed task and the actual task; this discrepancy must be recognised and
analysed to reduce the requirements of the prescription or to provide the resources and
skills needed to perform it.

Three other points must also be raised.

Limits placed on the work by the workers' ability to express themselves

The science of ergonomics developed activity analysis as a working tool, based on very
detailed observations of actions, attitudes and interactions between workers. This
decision was taken partly in response to the difficulties and limits imposed by the
ability of the actors to express themselves concerning their work: "work is... work, it is
regular, routine, it is planned and studied by people who know what they are doing. So
we only speak to say what has to be done, how to do it, what tools to use, the procedure
to adopt, always in the same way, using the same words, the same verbs to describe the
actions as the people who organise the

5Antoine Laville "La parole, le travail et l'action", Ecole pratique des hautes études.
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However, during observations of work, one can determine the position of the
discrepancy in its smallest details: the chance occurrences, the difficulties encountered,
the anomalies of the particular position, the pressure of time, the problems of
organising supply which can be managed implicitly.

This sort of extensive analysis has a level of detail in keeping with the possible safety
risks: it is the same level of detail as can be found on significant incident report trees.

Safety and the variability of work

The way in which ergonomics takes account of the notions of chance events and
management of variability can be used to develop areas for future study into work
which are relevant to the issue of safety.

The root causes of many significant incidents are indeed nothing more than slight
variations in routine work which it has proved impossible to manage. When examined
with hindsight during a safety assessment, this variation appears to be something of an
exception, while it was in fact fairly common and would have been inconsequential in
other circumstances. An awareness of the way in which daily random occurrences,
contingent to any working situation, are managed is fundamental to any discussion of
safety. Anomalies or discrepancies which could affect safety can be managed in the
same way as the random occurrence is managed on a day-to-day basis.

It seems that while communication activities, through the structure of the management
systems and the type of relationships in place, attach too much importance to a
particular sort of daily random occurrence encountered by the workers, this filtering
can also concern the discrepancies affecting safety.

Implicit rules of the trade

This means of expression or observations of activity not only highlight gestures and
practices which are among the skills required for the work, but also reveal certain types
of risk that the workers manage implicitly. This type of cautious practice, drawn from
experience, is not part of the conscious expression of the worker when he describes his
task. This level of detail is present in automatic operations.

In order for them to remain credible, the recommendations concerning the safety
culture and the methodologies for evaluating it must take account of the unspoken
safety practices implemented by the workers. Any attempt to increase the level of
safety in the safety culture must be based on this secret but unavoidable factor that the
workers conceal.

2.2. Description of the activity analysis method and its advantages

There follows a description of the method used to perform the activity analysis: before
actual implementation, the observers must obtain the approval of the actors being
observed by setting out to them the method and safety issues to be covered. It is vital to
obtain their initial agreement if we are to persuade them to participate later on.

109



An observation stage

In the first stage, the ergonomists observe the activity of the actors by recording their
actions and communication activities, both verbal and physical. In order to gain a fuller
picture of the situation, the observation is extended to cover all workers involved, either
simultaneously or successively.

In general, this method can be used to chart the work in space and time, and to make
note of the ways in which the variable industrial or human factors can be managed
collectively.

The advantages of this method are the levelling out of work characteristics in the
installation, especially by proceeding to:

1) An overview of the organisational context and its dynamics showing:
- the progression of organised collective actions,
- the kinetic characteristics of the organisation, the response time, the information

transfer time etc., in view of the resources available, the contingent factors of
situations, and the number of actors involved in solving a problem,

- the actual decision-making or deliberation methods and the priorities drawn up. At
all times the data builds up a picture of the different possible futures until one of
the options is chosen or argued out. This data disappears in the hindsight
overview, drawn up using evidence commonly available or expressed during an
interview. This working method is still to be covered in the literature,

- redundancy needed for the group to operate;

2) Awareness of familiar or unfamiliar know-how
- practices, know-how and skills essential to safety, certain sorts of know-how are

unfamiliar but still important for safety, for instance the importance of assistance
and co-operation,

- automatisms acquired by the individual or the group, knowledge acquired which
makes up skill;

3) The activity needed in connection with trackability

Trackability which is essential for safety requires a certain amount of work in
connection with action-related work, it is therefore helpful to:
- backtrack to the actual activity by way of the technical object and its importance

to safety,
- backtrack to the ways in which the information was transferred for producing it,

- link the verdict on the availability of the systems important to safety to the ways
in which evidence is compiled. For example, in a tight schedule, the information
system must also have short response and transit times incompatible with the
large-scale partitioning off of structures, professional groups of management
levels and involving a large number of actors.
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Validation stage

The purpose of this stage is to compare the data gathered about the operatives. This
data can then be used to:
- correct misunderstandings by the observers,

- weight some of the aspects described,
- determine the root cause of the malfunction,
- validate the interpretation of the observations.

This second aspect of the method is as important as the observation stage for the
following two reasons:
- it allows new data to be gathered and priorities to be drawn up,
- it provides information on the way in which the actors experience their activity and

any hindrances,
- it feeds back all objective data to the group, thereby involving it and allows it to

modify its view of the system and understand the difficulties or challenges facing
other members of the group. Alternative strategics can already be devised at the
validation stage.

The transformation stage

The third stage consists in working with the group under observation on possible
modifications to their activities and the organisational context. This work requires a
special protocol for the working groups, involving the management and specifying the
roles and interaction methods of each member. This stage is the particular
responsibility of the operators.

CONCLUSION: DIFFICULTIES OF TRANSFORMING THE SITUATION

To sum up the above sections, it was seen how:
- once the culture has been assessed, a way has to be found to transform it,
- this transformation could come into conflict with certain group or individual

hindrances or obstacles and ought to take them into consideration in order to ensure
rapid implementation,

- this transformation should take into account the characteristics of how the individual
"functions".

The aids for this transformation could complement those needed for the assessment.

The safety indicators highlighted by the Insag 4 surveys can be specified and worded in
more accurate descriptions of the actors' work.

Data from the observations can be used in the transformation. These make it possible
to:
- involve and commit the actors, areas which could be made a priority,
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— widen their view of the system they work in and the accuracy of the description of
the situation and any malfunctions.

This levelling out is already bringing about a change in attitude: the method draws on
this.
— accounting for the risks they perceive and which they feel to be the most probable, to

lead them to consider what we want them to see.

This method could be difficult to implement because it involves assigning the actors
new duties within the overall scheme of things, but that is just one of the steps we have
to take to ensure safety.

The method is therefore commensurate with the objective.

112



SAFETY CULTURE AND TEMPORARY STAFF
IN NUCLEAR INSTALLATIONS
New questions arise for safety assessments
E. DESMARES, C. AUFORT, J. BÉRA
Institut de protection et de sûreté nucléaire,
Fontenay-aux-Roses, France
Abstract

The safety culture acquisition problem is to be stated in particular terms as regards temporary
workers involved in the operation of nuclear installations.
Two features specific to temporary workers tend to appear as handicaps in'the acquisition of
safety culture, namely time and status (external to the receiving organization).

How is this problem taken into account by the organizations receiving temporary workers ?
Despite these handicaps, are temporary workers able to develop, under any circumstances
during their work, approaches complying with safety requirements ? To answer these
questions, the paper deals with the practices developed by nuclear operators to overcome such
handicaps. The examination of the situation is essentially based on fieldwork conducted by the
IPSN as part of safety assessments. Various nuclear installations are considered including
power reactors and other installations (fuel reprocessing facilities).

INTRODUCTION

The question of how temporary staff acquire a safety culture has recently been
brought to the fore, owing to the key role this category of personnel plays in
operating nuclear facilities in France. While the situation varies slightly according to
the type of facility, it can be seen that temporary workers represent a broad class of
personnel within the operations organisational set-up; this is especially the case during
certain operating periods at the installation (maintenance outages for example). The
temporary staff are normally entrusted with maintenance-related tasks. This is the
case with power reactors. At other facilities, however, the temporary staff are
entrusted with control tasks: as seen in a slightly smaller-scale facility (fuel
reprocessing plant).

Temporary workers form a distinct category of personnel within operations'
organisational set-ups. Two characteristic features common to temporary workers
appear to hinder the acquisition of a safety culture: time and status (out of the control
of the host organisation).

This paper deals with the conditions in which the temporary workers acquire and
develop this safety culture; it deals, in order, with the operations carried out as part
of power reactor maintenance work, and control of smaller facilities1.

*The examples we refer to are taken from working observations made by the Institute for Nuclear
Safety and Protection (IPSN) in connection with safety assessments (we refer to the paper presented by
Geneviève Baumont during this meeting for a summary of data compilation methods).
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MAINTENANCE OPERATIONS

In the nuclear arena, it is generally held (by INSAG in particular) that strict and to-
the-letter application of the state of the art ("code of good practices") is not sufficient
to guarantee the safety of work carried out under all circumstances. A "questioning
attitude" is needed from the worker; this attitude should be applied to all conditions
which could affect the safety of the work.

One of the conclusions we arrived at following observations of maintenance work
sites, was that this "•questioning attitude" could only be applied effectively if the
working environment was "comprehensible" to the worker.

The notion of "comprehension of the working environment" t as we define it, relates
to the possibility of a worker (maintenance operative) being familiar with those
conditions which ensure the safety of the particular task under all circumstances.

In the specific context of maintenance work, we define these conditions according to
the following categories:
- static, almost abstract conditions, covering:

• technical matters (topography, location of the rooms, position of the equipment
etc.),

• organisational matters (technical specifications, safety rules etc.),
- dynamic conditions relating to:

• technical matters (state of the unit, availability of equipment etc.),
• organisational matters (work carried out before, during and after by other

workers).

Comprehension of the working environment should not be taken for granted with a
permanent worker from the operations department; even less so with a temporary
worker who has to act in this working environment for a short and often very hectic
period. In connection with carrying out maintenance operations, comprehension of the
working environment seems rather to be a construction built by several people and
one which must be continually brought up to date.

Our observations have shown that this criterion of "comprehension of the working
environment" is not always satisfied when the maintenance is performed by a
temporary worker. The examples given below, taken from observations of
maintenance work sites, give concrete examples of how a lack of comprehension of
the working environment can hinder development of the safety culture in temporary
workers.

Example 1: A co-ordination fault detected when connecting up an electrical
cabinet (equipment belonging to the reactor control system)

A temporary worker (B) is given the task of "pulling cables" to connect up an
electrical cabinet. Another temporary worker (A), from a different service
organisation, is given the task of modifying the wiring in this electrical cabinet. The
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workers have their own separate documentation. They never meet, and their work
does not overlap.

When the time comes to connect up the cabinet, a third worker (C) notices that the
cables laid are too short. Workers A and B have to perform certain tasks again: alter
the position of the connection box and "pull up the slack" on the cables. Dealing with
this chance occurrence entails certain problems regarding the availability of the
workers involved.

This chance occurrence resulted from a change in the schedule of work carried out
by A and B. The cables should have been pulled before the modifications were made
to the cabinet.

Detailed observations of actions performed by maintenance operative A show that:
- the operative's goal is focused on the operations workers: "/ carry out my work in

such a way that any operations worker who comes to the cabinet after me will know
what everything is". This operator therefore questions himself about the outcome of
his work. Even if this cabinet is not safety-grade equipment, this questioning
attitude is proof to us of the worker's safety culture;

- his pre-occupations are not coloured by the interests of the service organisation
which wires up the cabinet. He is unaware that a cable was put in place before the
cabinet was modified.

This chance occurrence can be explained by a lack of comprehension of the working
environment on the part of worker A.

Example 2: An operating error is only just avoided during plugging work on
steam generator tubes

The operatives finish plugging work on a steam generator and begin to close the site.
The manhole of a water chamber is left open, releasing radiation at a high dose-rate.
This hampers the workers. A shielding device (ad hoc cover) exists but has been
retracted. After consultation, the operatives agree that they must not operate this
device on their own (positive indication of a safety culture).

The team leader first contacts the control room to request a special squad to
intervene; the request is agreed by the controllers.

The team leader renews his request when the special squad fails to turn up. After
three calls to the controllers, an operative suggests using a "makeshift" wooden cover
as a temporary solution for blocking the manhole. This operative refers to experience
he acquired at other sites: "/ have already done that at X".

At the very same moment, the team leader, who contacts the control room, learns that
it is prohibited to close the manhole (because of control operations involving
movements of water through the reactor coolant system, a leak inspection has to be
carried out, and the steam generator manhole must be left open).

The operatives from the maintenance team abandon installation of the cover.
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In this example, the operatives first demonstrate a cautious attitude, in accordance
with safety culture requirements: they do not take the initiative to operate a protective
device which lies outside the scope of their responsibilities, despite the hazards this
subjects them to (exposure to radiation). This cautious attitude did not subsequently
prevent the operatives from implementing an unsuitable solution. The lack of a
questioning attitude from the operators is, we believe, explained by their lack of
comprehension of their working environment: they had insufficient data on the
situation to question a solution which had been used successfully in another situation
(at another site).

Example 3: An incorrect action by a temporary worker rendered the safety
injection system unavailable

A temporary worker was given the task of inspecting pipework in a safety injection
system sump. When moving a pipe, an operative made a mistake and carried out
maintenance work on the wrong safety injection system pump. The operative
abandoned his work at this work area and began to position warning beacons around
the work area in accordance with intervention procedure guidelines. He called the
plant's special squad for installing warning devices. The department was unavailable,
so the operative contacted the shift controllers who inform him that the squad was
unavailable.

The operative then used plastic ribbons to mark off the site and placed a cover over
the sump, so that no object or person would fall into the pipework while he was not
there (over the weekend).

The use of the cover, which the operative believed would increase the effectiveness of
the warning signs, in fact closed off the second recirculation stream of the safety
injection system protection circuit (at least one stream in this ckcuit was required for
this particular plant configuration, with the core undergoing refuelling). This incident
was discovered by the shift supervisor purely by chance over the weekend, and was
reported by the nuclear operator.

This incident arose from a combination of several factors, one of which was the
action taken by the temporary worker (placing the cover over the sump), which in this
specific context (on the wrong train) proved to be unsuitable for the situation. It
should be noted that the temporary worker instituted this action out of concern for the
industrial and even nuclear safety of the installation.

This example raises the more specific question of the conditions in which the
incident could be recovered. Once the wrong train had been chosen, what were the
chances of identifying the incident? We believe that this question is as relevant to the
permanent controllers as it is to the temporary worker directly involved in the
incidents. The "chance" discovery of the incident by a shift supervisor (during a
round), shows the poor comprehension of this situation by the shift controllers. Only
the previous shift had information about the situation, in this case a request for a
special work area signposting squad. This request, never met as we know, was in no
way followed-up by the controllers, nor was the information handed over to the
oncoming shift. There was therefore no reason for the oncoming shift teams to
question the situation.
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AND SO ON...

All of these examples show that temporary workers involved in maintenance
operations tend to adopt attitudes in keeping with safety culture. This positive
result can most likely be attributed to the training courses specially designed for
temporary workers by the nuclear operator (one-week courses on safety for plant
maintenance outages). However, these positive attitudes are often limited by lack of
comprehension of the environment in which the temporary staff work.

The complexity of the environment in which the temporary workers operate during the
maintenance periods partially explains these difficulties:
- parcelling out of activities, often to a considerable extent, between the various

workers (in view of the technicality of most of the maintenance operations, the
operator decides to use highly-specialised personnel. We feel that the parcelling out
of tasks between the workers involved is one of the disadvantages of this option);

- variable organisational set-up (this reorganisation is mainly intended to cope with
chance occurrences arising when planning unit outages or work areas);

- different nuclear and industrial safety rules at different sites (the frame of reference
of a temporary worker's knowledge is based on experience gained at several sites);

- etc.

Similarly, the root cause of these problems should be sought in the very process by
which knowledge of the working environment is built up; as we have already stated,
this comprehension should not be taken for granted — it is a construction most often
built by several actors.

One finding from our in-situ analysis work was that this process of building up an
understanding of the working environment is to a large extent determined by the
terms and conditions for operation in force on the site, and in particular by:
- terms and conditions for communication between the temporary worker and

permanent operations workers;
- splitting tasks up between the workers. This mainly covers the role played by the

permanent operations staff in the planning, organising and following-up of work
areas; the role of the temporary workers in preparing these work areas (people on a
mailing list or active participants in perfecting the organisational set-up of the work
areas?) etc.

Example 4 : Control operations

The example we refer to is taken from an installation in which the operator entrusted
certain control tasks to temporary workers in order to solve problems entailed by the
loss of personnel. To the best of our knowledge, this case in this installation, which
specialises in fuel reprocessing, is an isolated incident in France. However, it could
serve as an example inasmuch as it concerns an installation nearing the end of its
service life. The problems associated with managing certain personnel at this
installation could presage situations which other installations will experience as they
are decommissioned.
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Our organisation carried out a diagnosis of the situation, focused on the practices
developed by the operator to select, train and instruct workers.

The diagnosis shows that positive results were achieved with regard to temporary
personnel acquiring a safety culture. Thanks in particular to the practice of
transmitting operating experience, the permanent staff of this installation allow the
temporary staff to acquire a range of knowledge and attitudes common to the
operations staff as a whole. An example of this is the cautious attitude being
developed by skilled operators with regard to their own skills. This attitude has
repercussions on the way we consider and use operations documents. An operator put
this attitude into words when he said the following about control parameters: "I prefer
not to memorise anything and to refer, in all cases, to the operating instructions".

In this situation, the permanent staff act as the vector for disseminating the
safety culture among the staff as a whole.

However, this diagnosis sheds light on one weakness inherent to this organisational
set-up. The personal commitment of supervisory staff in training, in the part these
people have played as journeymen for new apprentices, has left shortcomings in the
area of work organisation and preparation (writing instructions in particular). A
significant incident showed that the Achilles heel of the operations organisational set-
up was not in fact the temporary workers.

One major error was committed during a significant incident by permanent operations
staff who, under the pressure of additional management constraints, were lax and
insufficiently critical when drafting new instructions (they did not question the
validity of operations documents borrowed from another installation).

CONCLUSION

The efforts made by operations staff to manage this new phenomenon of service
contractors cannot be limited to providing training in safety culture. Such a
phenomenon also requires a different organisational set-up so that the information
organisation set-up can provide information on the organisation (in other words all the
actors).
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SAFETY CULTURE: A PLANT OPERATOR'S PERSPECTIVE
P.A. CARVER
British Nuclear Fuels pic,
Sellafield, Seascale, Cumbria,
United Kingdom
Abstract

This paper deals with the experience of conducting a Safety Culture Audit following the ASCOT
Guidelines in a major operating department of the Sellafield Site, where irradiated fuel is received and stored.
It also covers the process of implementing changes to strengthen the Safety Culture.

The main conclusion of the paper is that the prevailing culture of a department/plant must be recognized
and taken account of in preparing for and performing a Safety Culture Audit and again in the implementation
of measures to strengthen the Safety Culture. Also, if any success is to be had in strengthening Safety Culture,
all personnel must be involved in the process, which requires efficient communication and feedback of results
and consultation on the way forward.

Summary

The paper presents a Plant Operators Perspective of Safety Culture based upon
the experience of performing and implementing the findings of a Safety Culture
audit on a major operating department on the BNFL Sell afield Site. It is
therefore more applicable to smaller scale local audits of parts of
organisations than to ASCOT style audits of whole organisations.
Three main areas are discussed, namely Audit Preparation, Performance of the
Audit and Implementation of the Audit findings.
It is recognised that the existing attitudes, behaviours, values, perceptions
and management style not only contribute to the Safety Culture but also
determine the way in which audits are received and how their recommendations
are implemented.
In general Plant Operators perceive audits as a nuisance unless there is clear
driving force for doing it and/or a tangible benefit to be gained. It will in
most cases be driven by a statutory or customer requirement but in the case of
Safety Culture the benefit is not direct and thus the Plant Operators would
need to be convinced that there is a benefit.
The auditor has a large part to play in educating the Plant Operators in the
benefits of a strong safety culture, and also in recognising the existingattitudes, etc. in approaching the audit in a manner acceptable to the plant
operators. This applies equally to the preparation and performance of the audit
and also to the production and presentation of it's findings. If on completion
of the audit, the Plant Operators do not agree and accept it's findings then it
is unlikely that they will be committed to implementing them.
To be effective, implementation of the audit findings to strengthen the safety
culture must involve all Plant Operators to achieve identification with,ownership of and commitment to the necessary changes by everyone. The change
process must be developed to suit the existing attitudes, etc. and methods of
working, however it is recommended that one or more of the plant personnel are
identified to act as Facilitators.
As the 'change process1 will involve all Plant Operators, it will be necessary
for some personnel to be released from their normal duties to attend regular
group discussions and activities. This puts considerable pressure on plant
management, especially first line supervisors, because they would be expected
to maintain production as well as allowing some personnel to attend these group
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sessions. Therefore, unless the senior managers actively demonstrate their
commitment to the change process and the need to strengthen the safety culture
then the commitment from plant operators will be short-lived.
The techniques which can be used to achieve and maintain a strong safety
culture are not new, they are fundamental management tools which have been
developed for improving overall plant management. What is new from the Plant
Operators perspective is the application of these management tools to safety
and perhaps more importantly the ultimate recognition that safety must be an
integral part of every Plant Operators job and not just something that the
'Safety Officer' or 'Safety Manager' does. Furthermore, in applying some of
these management tools within the change process to strengthen the safety
culture there will be a consequential strengthening of the overall plant
operations management.

1 Introduction
1 This paper presents a plant operator's perspective of Safety Culture basedupon the experience of a Safety Culture Audit of a major fuel receipt and

storage plant on the BNFL Sell afield Site and the subsequentinterpretation and dissemination of the findings, the process of achievingcommitment to the need to change and development of the change process.The audit in question (Ref 1) was performed using the ASCOT (Ref 2) and
INSAG-4 (Ref 3) guidelines.

2 The experience and views of the auditor have been drawn upon in part tofully develop the discussion of the preparation for and performance of
Safety Culture Audits.

2 Preparation for a Safety Culture Audit
3 In general, plant operators consider audits to be a nuisance and can be

seen as a waste of time and effort. This attitude is even more prevalentwhen the subject of the audit is not understood and/or is perceived to
have little tangible benefit. This can apply throughout the managementchain, but more so at Supervisor and shop floor level.

4 Safety Culture is a subject which is new to the majority of managers andworkforce and thus it falls into the category of not being understood.
There is a very great risk therefore that an audit of Safety Culture in
any plant or department may not produce useful results, ie. they could bedistorted, or more likely incomplete.

5 To add to the problem, the inherent attitudes, values, perceptions,behaviours and management style (ie. the Operational Culture) are not
constant from one plant or department to another and worse, they can vary
markedly from one group to another within a plant or department. This toocan markedly affect the performance and findings of any audit,particularly a Safety Culture Audit which relies heavily on interviewing
personnel, and the risk of obtaining distorted or incomplete results is
therefore increased.

6 Simply performing a Safety Culture audit based upon the ASCOT guidelines
would not produce any tangible results at a departmental or plant level
given the affects of the problems outlined above because it would not beunderstood as it bears very little relevance to the plant or departmental
situation.

7 In preparing for an audit of the Safety Culture of any plant or department
the auditor must take the above factors into account and take appropriate
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measures to alleviate them, ie. liaise closely with the plant or
departmental management to:-
i educate them in the concept and benefits of a strong safety culture,
ii gain an appreciation of the inherent Operational Culture/s
iii agree how best to perform the audit on the basis of how to introduce

it to plant personnel, the structure of the interviews, ie. singly or
in groups and the mix of personnel to include

iv obtain the services of one of the plant personnel (preferably avolunteer) to assist with the audit and more importantly tofacilitate the subsequent change process.
v adapt the standard ASCOT questions to suit the area being audited,

since they are currently aimed largely at the governmental and
organisational level.

Every plant and department is different thus there can be no single
formula for success, but if the audit need and audit process are developed
in association with the plant/department management as described abovethere is a good chance of success. It does however require the auditor tobe experienced and to have at least a little knowledge of the
plant/department to be audited.

3 Performing a Safety Culture Audit
9 This can be effectively divided into two functions, namely Interviewing

and Report Preparation.
Interviewing

10 In an interview situation where the aim is to obtain the honest and openresponses of plant operators and managers to the auditor's questions,
there is nothing that will switch off the interviewees more quickly thanif the interviewer uses language that they do not understand or even worse
attempts to judge their responses. If this occurs, the interviewees will
react by arguing the point or they may simply shut up and stop
contributing.

11 Likewise if the mix of people in the group being interviewed includes
representatives from two or more opposing factions, then the session islikely to degenerate into one of finger pointing and blame. This goes backto the pre-audit preparation stage of recognising the boundaries of thevarious 'Operational Cultures' that may exist within a plant or
department.

12 Another important consideration at this stage is to ensure that all thedistinct groups within the plant or department are adequately represented
in the interviews because those operational groups who are not represented
will be difficult to convince at a later stage that the audit findingsapply to them also, ie. they will have no sense of ownership.

13 The auditor must recognise these factors when setting up and performing
the interviews to ensure that honest and open responses are given. In
summary:-
i in setting up group discussions, obtain as good a mix of functions as

possible but avoid including representatives from groups which are
antagonistic to one another
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ii ensure all groups/functions are represented
iii pose the questions at a level that the interviewees will understand
iv do not judge the responses given

Report Preparation
14 From experience of a large number of differing types of audit, the way in

which the audit report and findings are presented is absolutely crucial.It can make the difference between complete acceptance and ownership and
total rejection. A Safety Culture Audit is no exception to this, however,unlike some audits, complete acceptance and ownership of the findings is
essential if the plant or department's management are to fully commit
themselves to the change process required to strengthen their safetyculture.

15 Here again, recognition of the prevailing Operational Culture is necessary
in order to present the findings and especially the recommendations in aform which the recipients will accept, eg. some departments wouldcompletely reject prescriptive recommendations, where others would not
know how to respond to more generalised recommendations.

16 Of the utmost importance is the process followed to generate the report
and recommendations both in terms of allowing the plant/departmentalmanagement enough involvement in it's preparation and ensuring agreement
is reached as to the content, especially the recommendations. This may
require the report preparation to be an iterative process but to achieve
the necessary commitment to change from the plant/department, it must beworth the extra time spent.

17 Finally, to be effective in the eyes of plant/departmental managers and
indeed their workforce, an audit report must be factual, short and use
language that the recipients will understand, it must not be subjective,
judgmental, long winded or use a large amount of technical jargon.

4 Implementing findings of a Safety Culture Audit
18 If the auditor has done a good job and taken the necessary precautions to

alleviate all the problems identified in the preceding sections, the
outcome will be a report containing a set of recommendations which theplant/departmental management agree with, own and are fully committed to
implementing. Any lack of ownership or commitment makes the task of
implementation difficult since it would be necessary to achieve ownershipand commitment before any real progress can be made towards implementation
of the recommendations.

19 In addition to the report, there should ideally be a member of the
management team who is fully conversant with the concept of Safety
Culture, who having assisted with the preparation and conduct of the audit
would now be a committed enthusiastic facilitator for the change process
to strengthen the safety culture of the plant or department audited.

20 As with all previous stages, the degree of involvement and commitment
throughout the management chain is the single most important factor in the
success or otherwise of any change process. Therefore the first step that
the Facilitator must take is to communicate the audit findings to all
personnel and especially those who took part in the interviews. Ideallythis should be a two way communication, preferably with the auditor
present, in order that the findings may be questioned and feedback given
and received. This could be extended to a discussion of
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the relative perceived importance or priority of each of therecommendations.
21 Commitment alone will not bring about change, people will attempt to do

things better, but their interpretation of 'better' may differ
considerably, so it is important to define aims and objectives so thateveryone knows what it is they are trying to achieve, ie. a Safety Policy.
This is a fundamental part of the change process and needs to be developedin consultation with everyone in order to maintain commitment. Again, the
variations in Operational Culture can have an impact upon this but
provided that they are kept simple and definitive the aims and objectivescan be applied equally in all groups.

22 It is also necessary to develop an infrastructure for the change process
which involves everyone. This can take many forms depending upon what is
best for the particular plant or department, but must include:-
i a central Steering Group to focus on the process as a whole includingcontinual review and evaluation against the aims and objectives
ii one or more facilitators to keep the process going and also to keep

it on track
iii multi-functional improvement groups to develop and implement specific

changes
iv communication and consultation with the rest of the workforce on all

improvement areas
v an iterative process for tackling improvement areas in their

perceived order of priority.
23 Inevitably, this sort of approach conflicts with short term production

pressures but the short term losses must be offset against the much
greater gains in the long term. This means that the plant/departmental
managers must be demonstrably committed to the strengthening of the safety
culture to the extent that they are prepared to release plant operators to
take part in regular improvement group activities/discussions and also toencourage them to do so.

5 Conclusions and Recommendations
24 Although the report develops a Plant Operators perspective of Safety

Culture based upon the experience of only one Safety Culture audit it isconsidered the conclusions of this report as laid out below are equally
applicable to any plant or department within any organisation.

25 The 'Operational Culture1 of a plant/department, ie. the combination of
attitudes, behaviours, values, perceptions and management style, has a
large influence on the way a Safety Culture audit must be performed andreported and it's findings implemented. If this is not recognised and no
account is taken of it an audit is likely to fail because it will not have
engendered any commitment or acceptance within the department/plant of the
need to change to strengthen it's Safety Culture.

26 With all the pressures of production it is difficult to implement anythingnew unless it is perceived as haying a direct tangible benefit in terms of
enhancing plant performance, satisfying a legal requirement, etc. The
change process for strengthening of a plant/departments Safety Culture is
necessarily time consuming since to succeed it must involve all personnel
in activities, group discussions, etc. which will take them away from
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their normal jobs. Furthermore the benefits may not be directly obvious to
most personnel. Thus, Management commitment to the change process and
safety in general must be absolute and highly visible. If not, thepotential for short term losses in production will severely limit and even
halt the involvement of plant operators in the change process and
consequently prevent any benefit being gained.

27 The techniques which can be used to achieve and maintain a strong safety
culture are not new, they are fundamental management tools which have been
developed for improving overall plant management. What is new from the
Plant Operators perspective is the application of these management tools
to safety and perhaps more importantly the ultimate recognition that
safety must be an integral part of every Plant Operators job and not just
something that the 'Safety Officer1 or 'Safety Manager' does. Furthermore,
in applying some of these management tools within the change process to
strengthen the safety culture there will be a consequential strengthening
of the overall plant operations management.

28 The recommendations are presented in a generalised format addressing the
specific issues which must be addressed at each stage of a Safety Culture
audit and the implementation of it's findings.
Preparing for a Safety Culture Audit

29 The Auditor must work closely with the plant/department managers to:-
i ensure they gain a good knowledge and understanding of the concept of

Safety Culture, especially the benefits of a strong Safety Culture -
this must lead to an open commitment to and acceptance of the need
for the audit

ii identify the 'Operational Culture' of the plant/department and agree
an approach to the audit which is consistent with it

iii identify and obtain the services of a member of the plant/department
management team to help with the audit and eventually to act as a
Facilitator for the change process.

30 The Auditor must also develop a series of questions for the audit which
the plant/department personnel will understand and be able to readily
respond to.
Performing the Audit

31 It is important during the audit interview process that non-technical
language is used, the responses are not judged, all groups are represented
and the mix of people in group interviews does not cause conflict.

32 Reporting the findings of the audit must be done in close liaison with the
plant/department managers in order to gain their agreement to it and hence
their commitment to and acceptance of the recommendations. To this end,
the report must be factual, non-judgmental, readable and above all,
tailored to the 'Operational Culture' of the plant/department concerned.
Implementation of Audit Findings - Strengthening of Safety Culture

33 The first and most important step is to communicate the findings of the
audit to all personnel in such a way that an understanding and acceptance
of the need for change is engendered. This will include the opportunity
for feedback to be given and received.
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34 Following this, the process by which change will be facilitated must be
agreed, and this may include some or all of the foil owing:-
i derivation of aims and objectives - Safety Policy
ii develop infra-structure, eg. steering group, facilitators,

improvement groups, responsibilities and methods of communication and
consultation

iii identification of the necessary improvement actions and theirperceived priority and measures of success
iv utilising a 'Team Approach1 to tackle each improvement action inpriority order
v continually reviewing and measuring the success of the improvement

actions
vi regularly communicating to all personnel the progress being made on

improvement actions including soliciting feedback on their perceived
success

35 The change process suggested is necessarily iterative, but in building ina continual review element it is also very flexible. Thus, it can be
adapted to cope with any external or internal influence and so it can
become a normal part of plant management practice. In this way the Safety
Culture will be continually reviewed and strengthened to meet future
demands.
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EXPERIENCE WITH STRENGTHENING SAFETY
CULTURE IN NUCLEAR POWER PLANTS

R.P. HUGHES
Nuclear Electric,
Barwood, Gloucester, United Kingdom
Abstract

The paper outlines the many initiatives current within Nuclear Electric which support the
development of a strong safety culture. These include methods for the assessment of Safety Culture,
training and awareness issues and collaborations and exchanges. Two specific topics in the assessment
of Safety culture are covered in more detail. These are:

(i) the qualitative assessment through staff interviews of the Safety Culture at a power station,
and

(ii) the analysis of audit and evaluation findings to identify a common set of root causes.

1. INTRODUCTION

Nuclear Electric regards Safety Culture as being very important both to the achievement
of good safety and of commercial performance. The company has been very active in
recent years in various Safety Culture initiatives, both internally and internationally. In
particular, the Head of NE's Health and Safety Department, Dr Brian Edmondson, was a
member of the IAEA's International Nuclear Safety Advisory Group which produced
75-INSAG-4 entitled "Safety Culture".

Within the company, Nuclear Electric has established a range of initiatives - there are
four main headings here:-

assessment of Safety Culture
Safety Culture awareness and training for staff
changing and enhancing Safety Culture
research, collaboration and exchanges on Safety Culture topics

This paper will briefly review each of these headings in turn giving on overview of all the
company's Safety Culture activities. Finally, in section 6, two specific initiatives will be
discussed in greater depth.

2. ASSESSMENT

2.1 Plant Evaluations and ISRS

Nuclear Electric has established a programme of Plant Evaluations, modelled on that
developed by INPO. The company also applies the International Safety Rating System
(ISRS) to all its sites. Both these processes cover Safety Culture topics. Whilst they do
not assess underlying attitudinal issues directly, indications of a good or bad Safety
Culture do arise from the "visible manifestations" which the techniques identify. A
further module of ISRS is being developed by the company with the intention of explicitly
including Safety Culture.
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2.2 Specific Safety Culture Assessments

The company has also carried out various individual Safety Culture assessments. Two
notable ones on stations are the Sizewell B self-evaluation (using the ASCOT Guidelines),
and a survey of station staff for Heysham 2 (details in section 6). There have also been
various corporate reviews; the "Atkins Review" to identify key features of organisations
with good safety records, and an internal review of the company's safety management
processes against INSAG-4. Both were useful; the Atkins Review produced a set of
"organisational defences\strengths", and the internal work identified a variety of areas for
improvement.

Most recently, the "St. Michael Group" carried out a review of safety and quality
problems identified from Plant Evaluations and audit findings to determine the underlying
influences and problems. This has identified various "organisational characteristics" that
need to be changed to give enhanced levels of safety and performance (details in
section 6).

2.3 Use of Operational Feedback and Performance Indicators

The performance of the company is continuously reviewed through established
programmes of operational feedback (particularly for nuclear safety related events and
precursors) and performance indicators. As well as identifying operational problems and
underlying root causes for remedial action, these programmes provide a valuable database
to support various awareness and training initiatives (see section 3). (The Human
Performance Enhancement System (HPES) is commonly used to analyse events and focus
on the underlying and cultural causes.)

The company (Dungeness B) has also received and ASSET Mission from IAEA.

3. AWARENESS AND TRAINING

3.1 Safety Management Seminar

Nuclear Electric has developed its own 2.5 day seminar, similar to the IAEA's ASCOT
seminars. This explains Safety Management processes and the concept of Safety Culture.
It uses reported events from within the company and abroad in a workshop format to
highlight Safety Culture problems. It is now a well established element of the company's
training programme, and is proving to be very popular and effective with participants.

3.2 Other Training and Awareness Initiatives

Shift Charge Engineers have been identified as a key group of operations staff. The Shift
Charge Engineers' Seminar has been developed specifically for them, and includes
sessions on how accidents occur and covers many Safety Culture issues. A training
session similar to the Safety Management Seminar but specifically designed for industrial
staff is under development (to be piloted on 20 June at Hartlepool). The intent is to give
enhanced nuclear safety awareness to technicians and craftsmen. Additionally, standard
technical courses are now including a Safety Culture session to introduce the basic
concepts. Arising from an analysis of events, failure to self-check was identified as an
important contributor. In response, the company has developed a training package for
delivery at stations called STAR - Stop, Think, Act, Review.
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The above training initiatives have been developed centrally. However, individual
stations have also developed their own training programmes (eg. Hartlepool).

4. CHANGING AND ENHANCING SAFETY CULTURE

The company has established a Change Programme to identify the changes needed to
deliver improvements in business performance, and many of the initiatives cited above are
now being co-ordinated under this general banner. These generic initiatives are however
being supported by the recently introduced Quality Improvement Process, which is
designed to identify and address specific problem areas, including those related to Safety
Culture.

5. RESEARCH, COLLABORATION AND EXCHANGES

5.1 Industry Management Committee (EMC)

The company, jointly with the other UK nuclear utilities, sponsors research through the
Industry Management Committee, including in Human Factors. Together with the
regulator (Nil) and their advisors, appropriate areas for research are identified (eg.
"Impact of the Regulator on Safety Culture" and "Balance between Formal and Informal
systems and controls" etc.). This is the second year of these new research arrangements,
and it is too early to judge the ultimate value. Nevertheless, the results have already
provided inputs to various of the specific company initiatives cited here.

5.2 ASCOT Guidelines and Seminar Development

Nuclear Electric staff have contributed to both the development of the IAEA's ASCOT
Guidelines and the ASCOT seminars. The ASCOT Guidelines were first piloted during
the pre-operational OSART of Sizewell B, and were subsequently used by the station for
self-assessment. This has reinforced the staffs awareness of Safety Culture and the
associated organisational factors.

5.3 Other Activities

The Advisory Committee on the Safety of Nuclear Installations (ACSNI) provides advice
to the UK government (Health and Safety Executive). Their most recent report,
"Organising for Safety" stresses the importance of Safety Culture and the training
necessary to promote it, and has provided a powerful influence for change within the
company. Additionally, the company exchanges information and experiences with other
organisations and companies (nuclear and non-nuclear) to ensure its approach to Safety
Culture is regularly reviewed and updated. In particular, these include the IAEA's
OSART programme as well as ASCOT and ASSET already cited.

6. SPECIFIC SAFETY CULTURE ASSESSMENTS

6.1 Heysham 2 Safety Culture Staff Survey

At the request of the Station Manager of Heysham 2, a technique for assessing Safety
Culture has been developed and applied at the station. Whereas the formal systems for
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controlling safety, and the degree of compliance, are known from Plant Evaluations,
audits etc., it was felt that a separate study focusing on staff attitudes, behaviours and
safety knowledge would be valuable.

The objectives of the study were to review how safety is managed and organised on
station, and to understand the relative impacts of differing groups of staff. This was
achieved by selecting representative staff from different groups (operations and support)
at various levels in the organisational structure (particularly technicians\craftsmen). The
technique was to use open interviews of about one hour, structured by a question set
developed from ASCOT.

This revealed a range of strengths (including communications, experience, commitment, a
blame free culture, operational experience feedback training, and the approach of the
Station Manager himself) and weaknesses (lack of nuclear safety training for industrial
staff, lack of management presence, organisational anomalies and responsibilities). The
station was reassured by the findings and has taken appropriate actions to address the
issues identified.

6.2 Assessment of Management and Organisational Influences ("St. Michael
Group")

In 1993, the results of various review and audit activities were jointly considered by a
specially convened working group (the St. Michael Group). These results were the
summaries from first 7 Plant Evaluation reports, the Corporate QA Audit report and
various other QA reports, and the Baseline Fire Audit reports. The aim was to see if
greater insights could be obtained from looking at the findings arising from these
activities together.

When the findings (89) of these reviews were reassessed to identify the underlying issues,
it was recognised that they had much in common. These findings were first analysed and
classified in 12 particular observed problems. These were then reviewed using an
influences model based on INSAG-4 (Individuals - Management Attitudes and Behaviours
- Management Framework - Policies and Strategies). This led to the identification of 33
"root causes" or underlying influences. These are complex issues and pointed to
fundamental aspects of people-process-organisation that needed to be changed within the
company.

The analysis has provided additional insights into how the company's safety and
performance could be improved; it confirmed that the initiatives currently in place or
planned can be used to tackle the issues. Work is now in hand to determine the most
appropriate way of ensuring that the issues are addressed via the company's overall
Change Programme.

7. CONCLUSIONS

Nuclear Electric is very active in the field of Safety Culture. The issue is being
addressed by a range of specific initiatives co-ordinated as part of the company's overall
change programme. The effectiveness of these measures is difficult to assess in the short
term, but the company regards them as very important in helping to lay the foundations of
a successful future.
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TASKS IN THE FRAMEWORK OF
STRENGTHENING SAFETY PROJECTS
J. BACS
Paks NPP,
Paks, Hungary
Abstract

The IAEA supports and co-ordinates the new model project. The project is supported by
the Government of Hungary and the Board of Directors of Paks NPP Ltd. A full time
project manager and about 30 professionals are involved in it.

Training programmes, fellowships and scientific visits help the work of involved members
and executives. In the field of safety culture it is to expected to achieve an enhanced
authority-operator relationship, enhanced safety culture, with regard to commitment of the
operational staff, management and of individuals, leading to priority of safety
considerations, and re-enforced public and employee acceptance, trust in nuclear energy and
the safe operation of Paks NPP.

A proposal is made to extend safety culture activities those with public relation activities.
"We have to win the trust of public in nuclear energy, otherwise our effort is fruitless.",
said Prof. Edward Teller on the Safety congress held in Budapest last year.

A decade ago the nuclear industry gave great attention to new design ideas,
new scientific concepts and reactor types which looked promising in long
term.
The most important task facing the industry is obviously to maximize the
safety and reliability of the operation of existing nuclear power plants.
This is because , if we do not do a good job now, we will not be given the
chance to built new power plants in the future.
The new NPP project was postponed. The elected new parlament decision will
be expected in a year or two.

I cannot forget what prof. Edward Teller the well known Hungarian of birth
scientist said at the Safety Congress held in Budapest last November.
"Related to the nuclear energy we have to look at facts in the face as
following:
The most important fact is safety.. It is the task of engineers,physicists to
develop it and they do their best. The another fact is public acceptance. We
have to win their trust in nuclear energy, otherwise our effort is fruitless."
I suggest to the Technical Meeting representatives to think it over and make
concepts for safety culture related activities and evaluation measures in this
field.
I think public relation activities of a plant, an utility or a regulatory body is
very important. I could mention EDF as a good example. It tries to form the
public opinion on nationwide. It is an "open policy" to the public.
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Actually, the general attitude of Hungarians to nuclear energy is characterized
more by accaptance than over support as was shown in a nationwide 1992
opinion poll results.
One fact is however certain. At present nuclear generates 42.4 % of the
country's electricity production.
Hungary has got four soviet designed 440 / 213 type units on Paks site each.
The capacity was extended to 460 MWe during last years.
Paks NPP Ltd. according to its performance indicators is among the best of
PWR performers.
The Loviisa and Paks NPP are mentioned as a good example of soviet
designed WWERs. It is not an easy job to speak about the need of safety
culture enhancement when a plant operates well.
To conserve this position, the essential need to improve in some areas has been
recognized.
We know that the safety performance depends not only on the design but on
the safety practice of the utility operating the plant.
Those organizations which perform well and have high standards, procedures
of safety are often the most successful. The common thread running through
these organizations is the application of the principles of sound and effective
management agenda.
Of course , there is no single way in which nuclear plants should be operated
and no simple universal recipe. Styles of management which might be ideal in
the American or Japanese culture might be entirely inappropriate to the
traditions of Hungary.

That's why we have to develop a tailored safety culture.
But across many cultures with different histories we are discovering a common
interest in "doing our work right, doing it right first time and knowing we have
done it right first time."

The key factors in safe operation on plant level are the following:
- Good procedures and documentation
- Organisation of work performance
- Good maintenance strategy and execution
- Condition control activities
- Feedback of experience and lessons learned
- Training and qualification of personnel, use of simulator
- Periodical independent evaluations (e.g: OSART,WANO, ASSET )

summarized: a good safety management.

There are clear, obvious moral and legal reasons to assure good safety
standards and there are also financial reasons.
Analysis of the contributory causes of incidents indicates that about half can
be attributed to equipment failures and the other half to the management, the
organizational and personnel failures. These are the so called human factors.
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We are in a lucky situation , because an ASSET mission was carried out and
showed deficiencies in the area of equipment instrumentation and control that
has initiated or contributed to challenges to the safety systems relatively
consistently throughout the years of operation of Paks NPP. In spite of the
fact that the equipment failure has dominated, the experts noted mat human
performance contributed to the occurence of safety significant events. For
example human errors resulted in unavailability of safety systems or undue
challenges to safety functions and inappropriate actions by personnel due to
neglect of existing procedures or due to lack of procedural guidance. They also
discovered quite a number of safety significant events resulting from
cumulative improper personnel activities in the earlier years of operation.
So the most important findings of the ASSET mission were the following:
- Lack of vigillance, inattention to procedures
- Lack of procedural guidance
- Lack of operational feedback

The recommendations were made for the followig fields:
1. Recommendations to enhance personnel performance:
- To ensure, that shift personnel perform plant tests and operations only in
accordance with plant written procedures.

2.. Recommendations to prevent degradation of personnel proficiency:
- To provide training to unit shift supervisors so that they can assass operator
performance
- To provide more comprehensive training to assure that personnel remain
aware of instrument malfunction effects.

3. Recommendations to improve personnel proficiency through the use of
experience feedback:
-Plant management should develop an effective surveillance programme to
detect weaknesses and assure that personnel proficiency is maintained as an
enhancement to their periodic psychological testing programme.
-Plant management should develop an effective surveillance programme that
will encourage a new safety attitude that can be used to disseminate and
enforce plant safety culture.
-Plant management should increase their vigilance of personnel error
occurences and develop a systematic root cause analysis for these occurences.

4. Recommendations to optimize and enhance plant operating procedures:
- To review all test procedures to ensure that the stated test conditions are
adequate for proper test performance.
- To include check lists in further development of detailed procedures.
- To establish a trending programme that includes the history of safety system
performance.

5 .Recommendations to prevent degradation of procedure adequacy:
- To review the procedure quality verification and validation programme.
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6. Recommendations for upgrading procedure effectiveness through the use
of experience feedback:
- To develop a surveillance programme to detect the adequacy of procedures
dealing with the testing of safety systems.
- Continue to concider equipment ageing and degradation in the development
of test procedures

On the basis of the mission findings a great number of recommendations and
comment the changes were suggested which have been done in this area.
After this mission a team work had started and identified the underlying
factors within the organization which contribute to safety and described how
to set up a project to achive a healthy safety culture.
What should be done to improve the management of safety?

Organising safety that the above mentioned argues imply a policy that defines
goals and objectives and sets up a plan for action. The problem areas require a
comprehensive improvement program which focuses on the:
- Need for systematic and comprehensive approach to education and training (
SAT ) to attain the required competence of Paks NPP personnel-management,
operations, maintenance and technical services.
- Need for NPP maintenance training facilities for Paks NPP
- Need to develop or enhance safety and quality cultures

The International Atomic Energy Agency due to its nature is the best ever
framework for accumulation of best international practice, knowledge and
experience in the worlwide nuclear industry. With these properties the Agency
has always been on the stage to support and co-ordinate any development
works, new projects that aim to achieve best possible results of enhanced
nuclear systems, operations and maintenance improvements which in general
contribute to overall nuclear safety for which each nuclear operator strives
for. The inputs requested are success criteria to best possible results.

The project is fundamentally designed for sustainabilityconstituting. The
increase of management awareness and involvement, the introduction of the
comprehensive approach to training, the establishment of the maintenance
training center, and improvements in safety and quality culture.

The project is relatively large and is of national scale. Due to its nature it is
supported both by the Government of Hungary and the Board of Directors of
Paks NPP and great importance is assigned to the project via overall
supervision of its implementation.
A full time project manager will be assigned for the execution and co-
ordination of the project and there will be about 30 professionals involved
directly in one of the three areas covering maintenance training center, SAT
and safety culture, some of them full time ( in particular those involved in the
maintenance training center ) and others part-time according to the needs.

134



The management approach will be dinamic and highly flexible and will
include special attention to the continuous monitoring of the development of
the project and the quantitative and qualitative assassinent of the results
obtained and impacts achieved.
Effective training programmes fellowships and scientific visits help the work
of involved members and executives.
Indirect beneficiaries are considered as potential sub-contractors but further
institutes may also be involved such as the Institute of Ergonomy of the
Technical University of Budapest or the Institute of Electric Power Research.
The immediate objective is to reach good results in the improvement of the
safety and efficiency of Paks NPP via enhancing safety culture, establishing
practical training for maintenance personnel and a comprehensive training
system for NPP personnel based on SAT.

In the field of safety culture the following detailed results are expected:
- Enhanced authority- operator relationship
- Enhanced safety culture ,with regard to commitment of the operational staff,
management and of individuals, leading to priority of safety considerations.
- Re- enforced public and employee acceptance, trust in nuclear energy and the
safe operation of the NPP.
- Enhanced analysis, development and improvement of the safety of Paks NPP.
- Safety and quality cultures integrated into operational activities and
operations staff behavior.
- Contribution to improvement of safety culture in other NPPs of the same
type via distribution of followable methods and methodologies in addition to
reports of achieved results, and transfer of experience.

Participants involved in the framework as below hereunder:
1 Hungarian Atomic Energy Comission co-ordinator
1 Representative of the Regulatory body
1 Project manager
1 Leader of the Safety Culture working group
5 Working group member

Involvement of the NPP and other organizations is to be based on actual
plans.
We hope the achievements in safety culture be assassable and measurable in
Authority and NPP activities and human behavior on every level of the
hierarchy.
The first step on this path to improvement must be commitment by senior
management, but all later steps must be taken by involving everybody in the
decisions and giving full play to suggestions
These steps are:

- First to review the existing safety culture ( e.g. a survey ) and discover the
factors which may impact on assessing present situation and improving upon
it.For example:

The percepcions and attitudes of staff and the importance of finding out
what people think, for example by using a comprehensive survey.
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The variability in people's risk perceptions and attitudes and their
effects on accident rates.

-Second, to decide the aspects that have the highest priority for change.
- Third, to decide on actions that may change those aspects, and to launch
those actions.
- Fourth, to repeat the previous three steps indefinitely.

From the literature, especially from UK human factor studies there are a lot of
specific features of techniques known to offer help in inproving them. These
techniques form the basis for action..
The project started this work at the beginning of this year. I hope 4 years from
here I would announce new aspects and new results in accordance with this
framework.
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SAFETY CULTURE IN SPAIN. EVALUATION PERFORMED
IN ASCO NPP AND CONSEQUENT ACTIONS
A. MIR
ASCO Nuclear Power Plant,
Association Nuclear ASCO,
Barcelona, Spain
Abstract

A self assessment of the Safety Culture at ASCO NPP was carried out, using INSAG 4 as
the reference document.

Four Evaluation Groups, working independently, discussed and qualified a list of 57 safety
topics in 4 areas. Everyone of these topics included basic or guide INSAG questions or ask
for key indicators.

The paper presents major findings from the review i.e. individual and integrated results as
well as some recommendations for the future actions.

INTRODUCTION

In Spain 9 NPP remain in operation in 1994. End of moratory
is not contemplated by governamental authorities in the next
future.

Regulatory Organization in Spain reports directly to the
Congress and its independence of economics considerations and
other factors assured.

Even if minor discrepancies appear between Regulator and
Plant Operators, Safety principles, understanding and respect of
mutual responsabilities are not compromised.

INSAG 3, Basic Safety principles for Nuclear Power Plants,
considered in its general scope, didn't introduce changes in
Spanish operating organizations.

Principles and objectives became a good help to fix and
clarify concepts and positions but without modifying structures
and organizations.

The concept of Safety Culture and the possibility of
measuring or assessing its implantation, as developed by the
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following report INSAG-4, was welcomed by some Nuclear Power
Plant Organizations.

ASCOT GUIDELINES gave us the "how" to do the evaluation of
this "that11 defined as Safety Culture.

ASCO N.P.P., interested from the beginning in this concept,
promoted an ASCOT Seminar with the assistance of the Advisory
Service of the IAEA.

Mr. Dusic and Mr. Hoehn lectured the Seminar opened by Mr.
E. Gonzalez, Vicepresident of the Regulatory Body (CSN) and Mr.
Alguero, Chairman of A.N.A., Operator Company of ASCO N.P.P.

Our intention was to give a training to a group of managers
of different ANA services, for acting as evaluators of the safety
culture, in a self-assessment exercise.

Representatives of the other NPP, participated in this
Seminar, held on April 93.

Internal benefits for ANA, were so evident that a second
seminar was developed two weeks later. QÀ took the responsability
for lecturing it.

Passed six months, was planned and scheduled the first self-
evaluation of the Safety Culture.

Some considerations were made, which should be usefull for
other companies with similar nuclear development, and operating
experience.

- Evaluation was limited to the Company Scope. Regulatory
Body or Governamental Authorities were not judged or evaluated.
Only interfaces affecting communications were considered.

- Each evaluation team, focused its attention to a limited
area.
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- Knowledge of plant by evaluators, simplified the used
method. Walk-through of the plant was not necessary, for
instance.

- All the evaluators attended the ASCOT Seminar and knows
INSAG-4 and ASCOT Guidelines.

- Corporate and Plant aspects are included in a common
questionary. Answers to each question to be discussed between
people belonging the team.

- Each theme has the reference of INSAG-4 or ASCOT G.L.
questions. Some questions of the reference document were avoided
because answer or position are evident. Other, grouped in 57
themes are presented to team's consideration. If clarification
is needed, these documents are available for consulting during
evaluation.

- Coordinator should explain scope and intent of each
question or theme. He must strongly ask, for attitude aspects and
experience consideration, centered in the level intended by the
question (individual, managering, corporate or supports).

- With the answers for each question, the Evaluation must
be negociated after discussion and presentation of components
point of view. Final qualification was given by votation.

- Three qualifications were considered:

EXCELLENT, when a written and lived procedure, or a
documented and usual practice could be identified by the
team.

ACCEPTABLE, when habits and history demostrated a
satisfactory attitude of personel or organizations.

IMPROVABLE, when practices for improving safety culture
are propossed and considered effective, regardless that
actual status should be qualified as acceptable.
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EVALUATION PROCESS

- Figure 1 shows team composition, for everyone of the
areas.

- Each team worked independently of the others. Meetings
were scheduled in a continuous way, out of the work place,
and consumed 15 to 18 hours by team.

- Coordinator presented every question or theme, and team-
components freely explained their minds. People
representing analized area, signals, excelence practices,
if there are, and then the team comments when these
practices or facts, transpired to the other organization as
an example to follow. In the same way general practices,
exceeding administrative procedures, or relevants for
Safety Culture enhancement, are submitted to the
consideration of the team.

Similarly when other practices are thought convenient for
the analyzed area, the point is qualified as improvable.
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• Licensing Senior Eng

-r Nuclear Technology Mgr

T Plant Q A Manager
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Maint. Dpty Mgr.
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Some times, because the nature of the theme, or by a
result of the different questions grouped in the considered
theme, two different qualifications must be signaled.

WEIGHTING SYSTEM

- If there are a unique qualification for a question,
weight assigned is:

Excellent - 3 points
Acceptable - 2 points
Improvable - 1 point

- If there are two answers, each of them are weighted as
the half of one unique.

Excellent - 1,5 points
Acceptable - 1 point
Improvable - 0,5 point

- Results of Qualification by team are shown in the Fig. 2,
and weighting of them in the Fig. 3.

INTERPRETATION OF THE RESULTS

- A centered value of 114 points, suppose that Excellence
and Improvable are balanced.

- Average of total groups is over 124. That minds a greater
number of themes presenting good practices to be
maintained, than areas susceptible of improvement.

- Individual values have not an absolute meaning. Different
importance of question and critical attitude of evaluators,
may influence, and are not represented in this number.

- However, relative differences obtained, are justified if
qualification bases are considered, and lessons can be
learned from these differences.
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ANALYSIS OF RESULTS

- Groups Al, À2 and A3 (Plant Areas) given a total of 386.5
points, or an average of 128.8 points with a light
dispersion.

Al didn't used 2 qualifications by question and presents
a more plate distribution.

Bl Team evaluating headquarters area, gave a lower
qualification. The 112 points nevertheless are less of 10%
lower that the average value.

- Reasons supporting these results are:

a) Functions analized in the plant areas, are more specific
and sistematic. When this concurres with an elevated
quality culture and organizational methodology, good
practices and examples to follow growth naturally.

b) Headquarters functions cover a wider spectrum of
activities with low index of repetition. People is at the
same time less identified with this changing jobs.

Procedures governing these activities are more general,
less specific and less enrichable by cumulated experience.
This is the reason for the low quantity of Excellence
signaled.

c) Inappropriated actions performed in the Plant or in the
Central Offices have a different immediate consequences in
both stages. Consequently exigency's attitude are
consequently different.

EVALUATION UNIFORMITY

Recurrency in similar qualifications is high.
The four groups granted excellence for one question and
acceptable for 23 questions. So, more of 42% of coincidence
over 57 questions.
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8 questions (14%) have registered answers going from
Excellence to Improvable. In 6 cases Bl group is qualifying
for improving.

The other 25 questions (44%) have dispersion of a level.

ANALYSIS BY QUALIFICATION

- EXCELLENT

The four teams qualified one question as "excellent", about
transparency, and fluidness of information to the Regulatory
Body.

8 questions collected this qualification from 3 teams.

- Diffusion of operative experience.

- Awareness of personal over consequences of his job on the
total safety of the plant. Training for operation in emergency
conditions.

- Knowledge of operating limits of the Plant.

- Willingness for following procedures and knowledge of them.

- Training in safety culture.

- Practices exceeding Regulations.

- Manager's attitude about preference of safety over other
considerations.

- Root cause investigation of failures.

Other 11 questions received this qualification from two
teams, and 16 more has this qualification from one team.
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Positive consideration is the fact that 36 of the 57
questions has a good practice identified as interesting of
being maintained.

IMPROVABLE ITEMS

27 times was dictated this qualification. Never it was
qualified by the four teams at once, and only question 39
meet 3 qualifications from 3 teams. The theme is the
interest for participation of managers in staff training
and provisions for encouraging staff to spend time as
instructors.

Two teams found improvable practices in each one of the
following five themes.

- Use of internal experience and prompt feed back of lesson
learned.

- Knowledge of existing, performance indicators for safety
systems, trends and improvement programs.

- General training of personal, time spended for.

- Training programs and its quality.

System for bringing safety related concerns or
improvements to the attention of Plant Managering. Lack of
a public acknowledge of safety significative behavior.

Finally the 14 improvable points identified by only one
team are related with:

- Indicators and its managering.

Particular aspects for training of groups or
specialities, other than operation.

- Supervision of managers and to the contractors.
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- Motivation, opening communication ways.

- Non consequential events consideration as bases for
preventive improvements.

From these 27 qualifications only 7 times was the unique
qualification, 3 qiven by team B and 4 by Plant Teams.

Any of them affects to the safety operation or maintenance of the
Plant. They all are related with organization, training and
motivating practices, items affecting the Company's environment
and having an influence in the Safety Culture improvement.

ACCEPTABLE

Only three questions have not received this qualification.

One qualified as excellent by the 4 teams.

One over operational experience qualified as Excellent by
Plant Teams and Improvable by B Team.

One over training in Safety Culture qualified as above.
Reason is that Plant Staff received a Seminar about Quality
and Safety not passed at this time in Barcelona.

Graphics 4 to 7 shows some of this distribution of results.

CONCLUSIONS:

1. Using ASCOT key criteria for evaluation, level of Safety
Culture has been qualified as satisfactory in a global
consideration.

2. Evaluators may be considered as a spot sample of a high
level Staff, and their attitude is positively critique.
Their job denoted the willingness of the relation between
type of personal or colective work and plant safety.
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Themes evaluated as excellent

FIG. 4. Distribution by teams /evaluation uniformity.

3 . Training and motivation are selected as pref ered fields for
improvement .

4 . Definition and use of Safety indicators are not clear
enough. Requested goals for individuals and organizations
doesn't keep a relation easy to feel.

5. Analysis of excellences shows the clear advantage of using
procedures for getting the excellence. The 36 questions
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Themes evaluated as acceptable

FIG 5 Distribution by teams/evaluation uniformity

obtaining an "excellent" qualification are presents at the
Plant with documented practices.

Training effort in Total Quality as bases of safety has an
evident and positive result in the Plant. Consequently this
campaign should be extended to the headquarter.

Resources used in the self-assessment excercise, became
highly profitable. Evaluators has performed a good auto-
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Themes susceptible for improvement

FIG. 6. Distribution by teams/evaluation uniformity.

indoctrination. Moreover lateral communication and common
effort to find characteristics of the safety culture are of
a considerable value.

8. There exist a clear correspondance between Safety Culture,
Quality Culture and Managerial Culture.

IMPROVING ACTIONS

Evaluation and Conclusions of the Safety Culture Self-Assessment
were presented to the Chairman and Deputy Chairman of the
Company.

The following improving actions were stablished.
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Granted qualification:
D Excellent
o Acceptable
A Improvable

0
1 2 3 4

Ni OF TEAMS GRANTING SAME QUALIFICATION
FOR THE SAME THEME

FIG. 7. Presentation of results for every type of qualification: number of themes grouped by number
of teams coinciding in the same qualification.

TRAINING AREA
- To repeat in Barcelona the "Total Quality on ASCO NPPn Seminar.

- To stimulate lower and intermediate managering level, for
participating in training courses for personel staff where safety
culture must be a significative part.
MANAGERING AREA
- To develope indicators related with goals asked from each
Department.
- To enhance Total Quality Management techniques, as a motor of
the continuous improvement.
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ITALIAN REGULATORY PERSPECTIVE ON SAFETY CULTURE:
CURRENT PRACTICE AND CONSIDERATIONS FOR NEXT
GENERATION REACTORS

L. MATTEOCCI
National Agency for Environmental Protection,
Rome, Italy
Abstract

It is a common understanding that a regulatory body has two different committments with
respect to "safety culture". The first commitment concerns the implementation of the different
elements that characterize the "safety culture" inside its own organization. It could seem
obvious that an effective safety culture naturally pervades the regulatory body staff in the
accomplishment of its peculiar duties, but it is probably less obvious that many actions have to
be undertaken to bring that attitudes at the requested level of excellence. The second
commitment pertains the different actions that are put in place in the discharge of its safety
control duties and responsibilities and that are aimed at the promotion of a "safety culture
approach" inside the general designer, the architect engineer, the components supplier and,
above all, the utility, being well aware of the fact that NPPs operational safety strictiy depends
on those who designed, constructed, commissioned and operate them.

This paper briefly discusses some examples connected to the past experience within the
italian regulatory body (DISP) in the accomplishment of its commitments regarding safety
culture. It also provides a glance into the future, by reporting some considerations on the
potential modifications that can be envisaged in the way to look at some elements of the
"safety culture"on the basis of the next generation reactors design criteria .

1- Introduction

It is a common understanding that a regulatory body has two different commitments with
respect to "safety culture". The first commitment concerns the implementation of the different
elements1 that characterise the "safety culture" inside its own organization. It could seem
obvious that an effective safety culture naturally pervades the regulatory body staff in the
accomplishment of its peculiar duties, but it is probably less obvious that many actions have to
be undertaken to bring that attitudes to the requested level of excellence. The second
commitment pertains the different actions undertaken in the discharge of its safety control
duties and responsibilities and aimed at the promotion of a "safety culture approach" inside the
general designer, the architect engineer, the components supplier and, above all, the utility,
being well aware of the fact that NPPs operational safety strictly depends on those who
designed, constructed, commissioned and operate them.

This paper briefly discusses some examples connected to the past experience within the italian
regulatory body (DISP) in the accomplishment of its commitments regarding safety culture. It
also provides a glance into the future by reporting some considerations on the potential
modifications that can be envisaged in the way to look at some elements of the "safety culture"
on the basis of the next generation reactors design criteria .

1 Committment to excellence, knowledge & competence, individual awareness of importance to safety,
responsibility, motivation, an all pervading safety thinking, an inherently questioning attitude etc.
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2- An updating on the Italian situation

In Italy the responsibility for regulating the peaceful use of nuclear energy from the point of
view of nuclear safety and health protection of workers and population has been carried out for
several years by the Directorate for Nuclear Safety and Health Protection (DISP), an
autonomous branch of the National Committee for Energy, Environment and New
Technologies (ENEA). According to a law recently approved by the Parliament (January
1994), DISP has become the core of a new governmental agency, denominated ANPA
(National Agency for Environmental Protection), charged with more general duties related to
environmental protection.

As well known, Italy has built and operated 4 NPP's. Three of them (Latina- Gas grafite
reactor/ Garigliano - BWR/ Trino - PWR) started in the early sixties and one (Caorso - BWR)
in 1981. At that time, the ALTO LAZIO NPPs, two 1000 MWe BWR MK m units, were
under construction, and the PUN project, a standard PWR design, had been developed and
already under regulatory body examination. Site preparation for the first plant was underway.

In the wake of the Chernobyl accident, a general public debate took place in Italy on the
implications of the use of nuclear energy. The debate culminated in a referendum vote on
nuclear matters in November 1987, whose results, formally limited to specific aspects of the
legislation regulating the activity of the Italian utility in the nuclear field, were interpreted by
the political field as negative for the existing nuclear technology. The Government, with
parliamentary approval, decided to shutdown indefinitely all operating NPPs, to stop those
under construction, and to place 5 year moratorium on new nuclear plants.

After that time the interest has been directed towards innovative reactors, possibly with
enhanced inherent and passive safety features, which seem to offer the best hope of public
acceptance in Italy.

3- Safety culture inside regulatory body organization

As a general remark it should be mentioned that, along the years, a special attention has been
devoted by DISP to conform the accomplishment of its main regulatory functions (rule
making, licensing, safety assessment, inspection and enforcement) to attitudes characterising
the "safety culture" approach.

In the early '60, when Italy imported nuclear technology by "turn key" contracts, DISP
(denominated CNEN at that time) recognised the importance for its staff of "knowledge and
competence" as a basis for an effective safety assessment job. At that time attention was
mainly addressed to interiorize as much as possible the "country of origin" regulations and the
system behaviour at plant level. Due to the limited manpower available at that time
competencies were developed to cover, in particular, system analysis, neutronic and thermal
hydraulic models and radiological protection aspects.

In the '70, as a consequence of the adoption of a particular licensing procedure requesting
the approval of the detailed designs of each safety systems before their construction, and with
the growth of the internal available resources, the safety assessment capability of the regulatory
body was extended to technological areas (such as civil and mechanical structures, electrical
and instrumentation components etc.). This enlargement of the safety and control scopes -
from the systemic view to a more complete perspective embracing also technological areas -
implied the spreading of the safety review into different specialist branches, with the obvious
benefits in terms of completeness of the review process but also with the potential loose of the
integrated view of the plant safety and the risk that important safety issues could remain hidden
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in the cracks of different specialist analyses. To overcome this difficulty, in the early '80, when
some NPP's units were under construction and three into operation, a Project Management
approach was adopted, with the support of an Integrated System Analysis (ISA) branch.
The importance of the project management approach in avoiding the chance that important
safety issues could remain hidden had been put into evidence also by the Rogovin report on the
TMI accident. The establishment of an Integrated System Analysis Branch significantly
contributed to the substantiation of DISP safety culture attitudes by providing an important
overview capability on the plant safety level, essential to prioritise safety issues and actions for
their solutions, as well as to maintain an up-to-date perspective on the plant safety level also in
the time. The ISA typically addresses the following aspects:

- interpretation of design requirements, starting from the overall plant safety level, arriving
to the main safety functions, down to the system level and, in specific cases, up to the
level of important components;

- evaluation of the integrated plant response to abnormal and accident conditions;

- identification of the main plant safety issues;

- assurance of a full, balanced and continuous implementation of the "defence in depth
principle".

In the performance of its task the ISA analyst co-operates with the different engineering
review branches to optimise the objectives and the content of more specific analyses, as well as
to ascertain the correct interfaces among systems at plant level and among competencies at the
level of reviewing organization.

At the level of an ISA analyst it is expected that characteristics such as "an all pervading
safety thinking", "an inherently questioning attitude" and "prevention of complacency", find a
substantial implementation.

Taking advantage from the availability of an Integrated System Analysis branch and of
several qualified engineering competencies it was possible for DISP to allocate an extensive
room to the performance of safety assessment activities, being well aware of the fact that
independent safety assessment is one of the basic ingredients to interiorize all the most
important plant safety aspects and it is a fundamental basis to effectively contribute to the
solution of existing safety issues.

While dealing with the enhancement of internal "Knowledge and Competence" and also of
"awareness of importance to safety" the benefits provided by R & D activities in the nuclear
safety area must be put into evidence. DISP has addressed large efforts to research activities,
also by devoting in the past a specific department to the scope. Most of the activities promoted
by DISP have been focused on severe accident prevention aspects (e.g. transient and accidents
simulation in integral test facilities, integrity of pressure boundary), mitigation of severe
accident consequences and PRA methodologies. A particular mention deserves the significant
fall out that has been promoted along the years from the research activity into the licensing
process. Examples ofthat are the extensive use of PS A studies and the consideration of severe
accident in the safety assessment activities, for which to be dealt with a specific branch has
been incorporated in the organization.lt has to be said that the use of the PS A methodology
has resulted very effective to promote an "inherently questioning attitude " among the staff.

Always along the line of the "safety culture" attitude for a continuous enhancement of
technical knowledge and competence, special attention has been devoted along the years to
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assure an adequate training of the staff in the areas of nuclear science engineering, nuclear
safety and licensing procedures. With this regard, large importance has been assigned to the
achievement by the staff of a deep consciousness of the duties and responsibilities associated to
the accomplishment of the regulatory functions and of a clear awareness of the regulatory body
safety policy and strategy. To this purpose a specific role was played by the "Codes and
Standards" branch by providing the entire staff with a continuous updating on the content of
applicable regulations, also through the issue of a periodic internal bulletin.

Furthermore, the attention given to the evaluation of major events occurred in NPPs offers
the occasion to stress the relevant importance allocated by DISP to the use of the operating
experience in the safety assessment process, considering it as an important tool to strengthen
the staff attitude towards "awareness of importance to safety". To this purpose a specific
branch of the organization has been devoted to manage operating experience data banks, and
to promote their use among the main reference bases of the internal safety assessment process.

The correct allocation of competencies and responsibilities has been effectively regulated
by an internal organization manual establishing functions and duties of each branch.

Along the years it has been recognised that an important aspect that can significantly
contribute to the "safety culture" attitude of the regulatory body is represented by the feedback
that can come from the public perception of nuclear safety matters. In the past the licensing
process implemented in Italy did not envisage a phase of public enquiry and interactions of the
regulatory body with the public did not take place in a systematic way, other than those at local
level. In particular, in the aftermath of the Chemobyl accident, this lack of consolidated and
systematic attitude to periodic interfaces with the public lead also to a certain degree of
incomprehension on the safety level of the italian NPPs. They were, in fact, put under
discussion by the public opinion, also in spite of the positive technical advice of the regulatory
body and of the measures planned and undertaken to enhance their safety level. This fact
stressed the importance for the regulatory body to preserve and continuously develop public
confidence in its regulatory actions. A tool recognised, among others, as surely helpful for the
future has been identified in the degree at which, throughout periodic relations with the public,
the regulatory body can show that the typical attitudes and characteristics of the "safety
culture" are present at a level of excellence in its own "modus operandi".

After the 1987 moratorium, the internal structure of the regulatory body was revised to reflect
the reduction of licensing duties and it was adapted to the new activities pertaining the
assessment of safety aspects of next generation reactors. Notwithstanding the reduction in the
available resources, efforts were devoted to preserve all the safety culture attitudes developed
in the past and to remove still existing deficiencies. In doing that the design criteria of new
reactors represented an important reference basis. Some considerations with this regard are
reported in § 5.

4- Promotion of safety culture inside organizations affecting, at different
levels, nuclear safety

According to a world-wide accepted principle the formal responsibility for plant safety lies
with the utility. The regulatory body has the responsibility for the assessment, licensing and
inspection and to enforce regulatory requirements. In this frame it should bear also the
responsibility to undertake all the actions, useful, at different levels, to promote safety culture
inside the utility, the general designer etc.
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A first important step in this direction, put in place by DISP, has been the clear statement of
the plant safety objectives to establish a common and unambiguous basis for all the
organizations affecting nuclear plant safety. To this purpose DISP has issued a set of General
Design Criteria with the objective of integrating safety requirements and radiological
protection objectives so as to assure the best protection of public, environment and workers.

Special attention to enforce a safety culture approach was devoted to the QA programmes of
the general designer, utility and suppliers of safety related components. To this purpose,
dedicated regulations were issued and enforced through periodic audits and supervision
activities.

Furthermore, being really conscious that "individual awareness of importance to safety,
commitment to safety, knowledge and competence, motivation and responsibility" are elements
of the utility attitude fundamental to enhance plant operational safety, specific attention has
been addressed to the review of the utility activities. As example, in the process of interiorizing
and implementing the most important post TMI requirements, a first priority was assigned to
human factors, and a special branch was incorporated in DISP organization. This branch
addressed its review activity to the systematic analysis of the utility structure at NPP level and
of its staff management policy in the frame of the approval of the "operating regulations" as
one of the necessary steps envisaged by the law to grant the licenses. To this purpose the
correct and clear allocation of responsibilities at the members of the staff received a first
priority in the review process. A very important aspect addressed by DISP evaluations to grant
the "operators licenses" is the adequacy of the operators training programme and, in particular,
their capability to correctly allocate the "proper" importance to safety related parameters,
components and actions. Accordingly to that, special attention is devoted to verify the
general awareness of the plant staff on major events occurred in similar plants and on the
relative root causes, as well as the knowledge of the transient and accident analysis and of the
emergency procedures.

A specific room in the promotional activity of "attention to safety" addressed to the utility
deserve the recommendations periodically formulated on the basis of the evaluation of
operating experience data and aimed at correctly addressing the attention of the utility towards
the safety issues raised from the major occurred events.

Finally, it is worth to spend some words to mention some interesting experience on the type
of liason existing between the regulatory body and the utility. In particular, for important safety
assessment activities requested to the utility (e.g. PSA), DISP decided to directly participate in
their exploitation so as to provide timely observations and comments. This direct participation,
in addition to the prompt discussion and incorporation of DISP observations in the activity,
resulted also in an incentive for the safety culture attitude of the utility staff involved in the job.

5- Considerations on "Safety Culture" with respect to next generation
reactors

As previously said, the interest of Italy in the nuclear field is currently addressed to new
reactors design incorporating enhanced inherent and passive features. For these new reactors,
taking also into account that in our country any site can be considered as an urban site, very
tough safety objectives have been defined claiming for:

"Very limited releases, also in reference severe accident
conditions, so as to avoid any evacuation of the public
and contamination of the land around the plant"
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It is obvious to say that the accomplishment of such an objective cannot be independent from
an effective implementation of all the safety culture elements at different level. All the
progress achieved until now should be preserved and consolidated.
This implementation should however properly take into consideration the inputs that can
come from the main design criteria established for the new reactors and, in particular :

- Enhanced simplicity and forgiveness of the plant
- Extended grace period (even 72 hours)
- Extended capability of mitigative features (e.g. containment2)
- Use of passive safety features
- Reduced maintenance and testing intervals
- Enhanced plant availability

On the basis of the above listed criteria the following considerations arise with regard to some
elements attaining "attention to safety".
For example, it is undoubtedly that simpler plants can be of help to the operating staff in their
mental process of allocating attention to first priority safety systems. On the other hand some
warnings should be taken into consideration for what attains the individual awareness of the
staff3 :

- it should be avoided that the consciousness of enhanced forgiveness and extended grace
periods reduce the attention of the operating staff to be, instead, more properly devoted
to the monitoring activity;

- the reduction in the number of regulatory treated systems should not imply that
insufficient attention is devoted to non regulatory treated systems (from the design
phase to the operation) that remain, however, still important for the accomplishment of
preventive (back up of passive safety systems) and mitigative (for accident management
and plant recovery) functions;

- the reduction in the frequency of maintenance and testing operations of safety related
systems should induce special care and attention to their performance;

- the relevance allocated to the containment, its supporting systems and specific severe
accidents mitigative features should be adequately reflected into the attention devoted
to them by the staff,notwithstanding the very low expected probability of the considered
events:

2 The Chernobyl accident has shown that high consequences events, even if considered of very low
probability, can occurr. In some way, the natural risk aversion of the public has found a confirmatory
reference occurrence. Taking that into account, for the next generation reactors, the preventive and
mitigative approach already incorporated in the "defence in depth principle", should remain in the
foundation of the safety culture of each organization actively involved in the safety of NPPs but, in a
better balanced way. In particular, prevention of severe accidents should be pursued up to the best
feasible level, but the containment should be further strenghten and shown able to effectively cope with
realistic conceivable severe accidents. In the recent past specific studies have been addressed by DISP to
identify reference severe accidents scenario and feasible solutions to strenghten the containment

3 not only of the operating organization but of all other organizations that, at different extent, contribute
to operational safety
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- on the other hand, the consciousness that the mitigative features of the plant have been
further strengthen should not reduce the attitude to prevention, so continueing to satisfy
the principle that "a plant is perceived as much safe as much it shows good availability
targets". Therefore, the proper care should be deserved to those actions that, at
different levels, can contribute to prevent the occurrence of initiating events.

Dealing with next generation reactors a special consideration has to be devoted to the
importance of implementing safety culture attitudes also in research activities undertaken to
qualify and confirm the performance capability of new systems. With this regard, it should be
mentioned that, in the new designs, there are some passive system that, for their inherent
characteristics, will never be in the position to be tested during the entire life of the plant. It
becomes therefore obvious how relevant the quality and the completeness of the experimental
programmes are and, therefore, how important it is that, at the management and staff level of
the testing organization, all the elements of the safety culture approach are adequately
implemented, both in the planning and execution phases of the tests.

6. Conclusions

To summarize, several interesting experiences pertaining the implementation of the different
aspects of "safety culture"can be found in the past DISP regulatory activity, both at the level of
its staff and of other organizations involved in NPP's safety. Among them, with reference to
specific attitudes such as "Awareness of importance to safety", "Knowledge and competence",
"an all pervading safety thinking" and "an inherently questioning attitude", it is worth to
mention the benefits derived from the incorporation in the organization of "Integrated System
Analysis","Human factors", "PRA" and "Codes and Standard" competencies, as well as from
the factual importance allocated to R&D activities and backfitting processes from operating
experience. Significant efforts have been devoted to preserve these attitudes also in the recent
past when, after a moratorium on NPPs operation and construction, licensing activities had to
be reduced and largely replaced by safety evaluation activities on next generation reactors with
more passive and inherent safety characteristics. With this regard, it has been recognized that,
for future reactors, those topics to which "attention to safety" is normally addressed should be
seen according to a different perspective, taking into account that new design criteria claims
for a further enhancement of mitigative features and for a change in the role of active systems
and operator.
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QUANTITATIVE ASSESSMENT OF SAFETY
CULTURE CHARACTERISTICS IN NPPs
An application to the ASCOT guidelines
V. EREMENKO*, O. ANDREEV**,V. SHAROV*

* International Center of Educational Systems (ICES)
** Scientific and Technic Center "Systematic Analysis",

Russian Research Center "Kurchatov Institute"
Moscow, Russian Federation
Abstract

The paper describes a proposal for quantification of the safety culture assessment on
statistical basis. The safety culture assessment is based on the IAEA ASCOT (Assessment
of Safety Culture in Organizations Team) Guidelines. The quantification method proposal
reveals areas needing improvements as well as gives an overall rating of the safety culture
level, which could be later on compared with a new result after implementing some
corrective measures.

1. Introduction

As known, the problem of safety of hazardous industry is far from
being solved, particularly in developing countries, that can be concluded e.g.
from annual ILO report. According the last one, common culture of labor,
part of it is so called safety culture, is not high, namely: lack of professional
traditions; inadequateness of human organizational structures to levels of
industrial hazard; aberration of motivations of corresponding specialists in
safety. See, for example, (4) with analysis of sources of Chernobyl disaster.

Our days reality shows, that it can't evaluate the level of potential
hazard in Nuclear Industry (NI) adequately without human factor (HF)
consideration. Moreover, we supposed that this level depends directly on HF
characteristics in (NI).

Such (or close) point of view on safety and hazard is described
completely in "Safety Culture" methodology (1'2). The methodology consist
of a model of qualitative indexes of imperfectness of HF characteristics and
of a method of qualitative (non numerical) evaluating of HF characteristics
at different stages of life cycle of Nuclear Power Plants (NPP). But there are
no quantitative characteristics of HF in frame of the "Safety Culture".

In this consideration, we will mean as HF only activities of operative
staff of NPP.

We suppose that this Procedural Guide can be used in future as an
independent instrumental tool either as an application to "Safety Culture"(1)
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and "ASCOT Guidelines"^. It would provide specialists to solve next
problems:

- to get quantitative (numerical) values to qualitative estimations of
Safety Culture characteristics, that are making during process of ASCOT
review NPP's team;

- to assess truly probability of event, that considered Safety Culture
Key indicators concerned to NPP operative team characterizes real situation
in the team;

- to calculate the value, that estimates an integral level of Safety
Culture in reviewing team,.

We suppose, that this guide would be particularly important for
developing countries (and for Russia either). Really, high level of
technologies in NI in developed countries corresponds to the same level of
Safety Culture in NI. All this provide rather high level of safety at NPP. But
the same technologies in developing countries (own or imported), can't
provide high level of safety, because of low level of Safety Culture.

2. "Procedural guide" step by step.

Here are main features of proposed procedural guide. In this guide we
use some ideas from (5"7).

2.1. Algorithm of construction
First step must be done before start to use this procedure. Independent

experts (HF engineers, NI technologists) gave to every Key indicator of
"Safety Culture" - kj value, that estimates from view-point of NPP safety
importance of k; between all other Key indicators. We signed this
evaluations as ai5 where i=l...I; I - the quantity of Key indicators of "Safety
Culture", concerned to operative staff of NPP. We suppose, that SUM; (a;)
= 1. It is not difficult to prove, that this supposition not destroying the
community of consideration. There are a number of ways of getting such
evaluations. We suppose that these estimations can be made, for example, in
technique close to Paired Comparisons (PC)(3) - method of human reliability
assessment.

At the second step we proposed to consider the consequence of
inspections of the operative staff of NPP. This inspections can be done by
specialists of regulatory body, exploitation organization or independent
experts. We signed the quantity of this inspections that have been done to the
moment of time as m, m=\,2,...M. The results of the inspections should be
summarized according the rule, discussed at the next step.

At the third step we offer to establish correspondence between "Safety
Culture" qualitative model and some quantitative model, that we use for
getting quantitative (numerical) estimations of Safety Culture characteristics.
For the aim we build area of probabilities. Let p( is a probability of the fact
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that considered Key indicator k; characterizes real situation (positive) in
NPP team, if it can be concluded from a result of ASCOT review of NPP's
team. We consider on this area random values xmi, distributed according
Bernulli law:

xmi = 1 with probability p; ,

xmi = 0 with probability 1-p; , 1=1...I, m=l...M. (1)

At the fourth step we offer to introduce in consideration of random
values wmi. These values play the role of estimation of unknown p; in
limit case. In reality after m-th inspections of the NPP's team wmi
estimates pa approximately. In order do this we take into account
estimations, made during previous inspection of the NPP team:

wm+u = wmi*r/m+i) + xmi*(Vm+1), 0 < wai < 1 (2)

At the fifth step we propose to introduce in consideration random
value sm:

sm = SUM; (a, * xmi), 0 < sm < 1 (3)

We suppose that sm evaluates integral level of Safety Culture - signed
it as s, in reviewing NPP's team. It's easy to understand, that if sm tends
to 1, integrated level of Safety Culture of reviewing NPP's operative team
becomes higher; if sm tends to 0, integrated level of Safety culture
becomes lower.

At the sixth step we offer to introduce in consideration limit
characteristics of two types: s0 - minimum needed integral level of Safety
Culture in NPP's teams and p io. minimum needed level of probability
of the fact, that considered Key indicator ki characterizes real situation in
NPP team.

And, finally, resulting step. After m inspections of the NPP
operative team, it can be done the following statements.

If sm > s0 - then the level of Safety Culture in the NPP operative
team can be estimated as satisfying;

if sm < s0 - then the level of Safety Culture in the operative team
can be estimated as not satisfying. (4)

If wmi > pio - then the probability of the fact, that considered Key
indicator ki characterizes real situation in NPP team, can be estimated as
satisfying;

if wmi < pio then the probability of the fact, that considered Key
indicator ki characterizes real situation in NPP team, can be estimated as
not satisfying. (5)
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2.2. Structure of calculating procedure
Calculating procedure, is one of the main part of the proposed

Procedural Guide. The calculating procedure algorithm consists of three
big blocks: input block, computation block, output block.

Input block consists of:
- a priori data;
- data based on expert's judgments.
A priori data are: s0 - minimum needed integral level of Safety

Culture in NPP's operative team; pl0 - minimum needed level of
probability of the fact, that considered Key indicator k, characterizes real
situation in NPP operative team.

Data based on expert's judgments are a;, where i=l...I. As we have
told upper independent experts give to every Key indicator of "Safety
Culture" - k; value, that estimates from view-point of NPP safety
importance of kj between all other Key indicators

Computation block based on computation formulas (1-3) and the
criteria (4,5) which permit to estimate value of integral level of Safety
Culture - s and values of probabilities p, that considered Key indicator k,
really characterizes positive situation in NPP team.

Output block consists of pl0 estimations - wmi and s estimation -sm.
On the base of this estimations can be formulated measures of HF (in
considering frame) control in order to prevent three sources of low level
of Safety Culture: lack of professional traditions; inadequateness of
human organizational structures to levels of industrial hazard; aberration
of motivations of corresponding specialists in safety.

3. Conclusions

This Procedural Guide, been used as an instrumental tool in
addition to "ASCOT guidelines", as we suppose, will improve the
ASCOT reviews and permit to gave more exacting and objective
conclusions at the end of these reviews. It allows, for example in
Russia, to rehabilitate believing in reliability of IAEA missions, that
traditionally estimates as high level qualification of operative staff at
Russian NPP.

We suppose there can be following practical steps in working out
proposed "Procedural Guide":

- to bring in IAEA plans project for working out first version of the
"Procedural guide", to build working group especially for this and to
discuss results of it's activity on the next IAEA working committee;

- in case, if the results will be positive, to bring in IAEA projects
the one, that would consist of Case Study, carried out by IAEA experts
in a few countries-members according this Procedural guide;
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- on the base of the results of the case study to define the scope
of applicability of the "Procedural guide" and then to spread it on other
stages of live cycle of NPP.
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QUALITY ASSURANCE PROGRAMMES AS A TOOL
FOR SAFETY CULTURE IMPLEMENTATION
The Regulatory Body's view

S. NOVÀK
Nuclear Regulatory Authority of the Slovak Republic,
Bratislava, Slovakia
Abstract

The paper discusses how can Quality Assurance (QA) Programmes be utilized to
enhance safety culture. The paper addresses the implementation at the regulatory level and
separately at the utility level.

1. INTRODUCTION - SLOVAK NUCLEAR POWER INDUSTRY BACKROUND AND
MAIN NUCLEAR REGULATORY AUTHORITY TASKS

The share of electricity production in Nuclear Power Plant in Slovak Republic is more
than 50 % of total electricity production. In firture the Slovak Utility rely on the nuclear power
plant electricity production according to the electricity capacity development scenario
approved by the Slovak government

Main subject of Nuclear Regulatory Authority of Slovak Republic (NRA SR)
regulation are:

NPP in operation:
NPP V-l Bohunice 2 x 440 WWER type 230
NPP V-2 Bohunice 2x440 WWER type 213

NPP under construction:
NPP Mochovce 4 x 440 WWER type 213

NPP in decommissioning.
NPP A-l Bohunice with HWGCR which was shut down after accident with partial core

melting.

Low and intermediate radioactive waste depository which is built next to the
Mochovce NPP. It is in the process of licencing.

The independent nuclear regulatory body was established in Slovak Republic after
separation of Czech and Slovak Federative Republic. The new Nuclear Regulatory Authority
of Slovak Republic started its activity from 1st of January 1993.

Among broad NRA SR responsilibities following represent main issues of concern:
- safe operation on NPP V-l
- gradual safety upgrading of NPP V-l to reach acceptable level of safety for old

design NPPs
- upgrading of NPP V-2 based on the operational safety evaluation after 10 years of

operation
- upgrading of Mochovce NPP under construction to reach Europian level of safety
- decommissioning of NPP A-l to the safe conditions.
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The safety culture implementation in the regulatory process itself and in regulated
organizations is the task of high priority.

2. SAFETY CULTURE IMPLEMENTATION

The NRA SR seeks the way to implement safety culture principles into the every day
practice. The assistance from IAEA or assistance based on bilateral agreement is needed to
understand and implement safety culture at different levels.

2.1. Safety culture implementation at the regulatory body level

NRA SR welcomed the IAEA and CEC activity to assist to the new regulatory body in
the process of its establishment

The flexible approach of IAEA is expressed in the IAEA Model project on
strengthening of Nuclear Safety Regulatory body of Slovak Republic. This project started
before the end of 1994 and it will last 3 years.

The CEC Regulatory assistance mission group (RAMG) is also involved into the
assistance to the NRA SR.

The close cooperation between these two organization started with expert mission
which colected findings and prepared recommendations to improve the NRA SR activities in
following areas:

Governmental organization and nuclear safety legislation
Role and responsibility of me Regulatory Body
Organization of the Regulatory Body
Regulations and Guides
Licencing process
Review and assessment during the licencing process
Inspection and enforcement
Emergency preparedness

In all these areas the detailed programme of assistance was developed. Actions include
such forms as on-job training, review of regulatory documents, short - time visits of the
Regulatory body offices, preparation of model documentation, training cources etc. Within the
assistance programme main safety culture features will be implemented into the NRA SR
practices according to the experience of different Regulatory bodies taking into account the
own experience, competance and mentality of regulatory body staff. The goal of this assistance
is not only to educate staff to make it more competent, but also to develop the regulatory body
staff attitude to the safety culture.

The IAEA ASCOT seminar was organized for Regulatory Body, Utility and NPP staff
to explain them the main aspects of safety culture principles.

2.2. Safety culture implementation at the operating organization level

The international safety culture experience sharing among operating organizations is
very important for its understanding and implementation. The IAEA safety services
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coutributed very much to the different aspects of safety culture penetration to the operating
organization practices. During OSART and ASSET missions sets of messages were elaborated
in the form of technical notes or in the form of final report such as:

- findings
- conclusions
- recommendations
- good practices
These ad hoc missions brought important signals to operator what should be changed to

operate NPP more safely. Into messages from these missions were incorporated important
elements of safety culture, which were formulated later in the INSAG - 4 document

The INSAG attempt to express intagible matters in tangible manifestation (such as
safety culture indications, checklist for self examination) is the next step to understand safety
culture principles and their tangible implementation.

The ASCOT methodology developed by the IAEA could be used for different
organizations responsible to ensure nuclear safety. Using this methodology weak points of the
safety culture implementation could be revealed

However, up to now no quidance was developed how to implement in systematic way
safety culture in operating organization. No continuesly working, properly structurized
managerial tool for safety culture implementation exists. Different types of ad-hoc missions or
assessments, including their follow-up review of recommentadions implementation are not
systematic enough for day to day implementation of safety culture principles.

3. LOOKING FOR SYSTEMATIC APROACH AND A TOOL FOR SAFETY CULTURE
IMPLEMENTATION IN OPERATING ORGANIZATION

Safety culture principals implementation, namely in operating organizations is a great
concern of Slovak Nuclear Regulatory Authority. The Safety Codes and Safety Guides of the
IAEA NUSS programme are basis for preparation of national regulations or are used as
reference documents mat are used by the Regulatory body. Carefully analyzing NUSS Codes
and Guides and Safety Culture principles explained in the INSAG-4 document it can be
concluded mat all Safety culture principles (except some of attitudial human aspects) are
covered as reguirements or recommendations in NUSS document. The revision of the complete
set of NUSS standards on quality assurance is going on. The spirit of this revision is to update
them to depict contemporary principles and techniques for "doing things right the first time"
rather than finding and correcting mistakes later. The objective is to instill an attitude in
which there is a commitment to achieving and rising standart of excellence. If the quality
assurance system incorporates safety principles it looks like possible tool, continuesly
operating, for safety culture implementation.

Looking for managerial tool to be used for safety culture penetration into operating
organization management practices and personnal habits the NRA SR shall take into account
some specific but may be favourable circumstances:

- the QA system at Slovak NPPs is not completely developed
- IAEA NUSS QA Safety Guides are in me process of revision in the way of broad

implementation of different sets NUSS Safety Guides (Siting, Design, Operation)
recommendations.
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As it was said before NUSS Safety Guides contain most of safety culture principles,
which were agreed and accepted by the nuclear community.

4. CONCLUSIONS

The safety culture principles should be fully incorporated into the QA system of
Operating Organization and of NPPs in Slovak Republic using predominantly NUSS Guides
recommendations as the NUSS standards represent complete set of safety principles. Safety
culture principles which are not covered by the NUSS standards, as in some cases they can't
be formulated in standards, should be found and their implementation into Operating
Organization practices should be assessed individually.

Safety oriented Operating organization and NPP QA systems are to be the main tool for
the safety culture implementation. As a minimum it should fully cover one of safety culture
components - organizational policy and managerial actions.

It is believed that properly operating safety oriented QA system should also contribute
to the individual safety culture attitude cultivation.

168



HUMAN FACTORS ACTIVITIES CARRIED OUT BY THE PRINCIPAL
WORKING GROUP No. 1 OF THE COMMITTEE ON THE SAFETY OF

NUCLEAR INSTALLATIONS

Assessing Human Reliability in NPPs (1983), CSNI Report 75

Identifying Significant Human Actions in Reactor Accidents (1984), CSNI Report 89

Expert Judgement of Human Reliability (1985), CSNI Report 88

Design and Implementation of E.O.Ps (1985), CSNI Report 81

Approaches to Training Programmes in NBA Member Countries (1985), CSNI Report
128

Analysis of Incidents Involving Human Factors (1987), CSNI Report 137

Use of Digital Computers in Control Rooms (1988), CSNI Report 150

Analysis of Incidents Involving Cognitive Errors and Erroneous Actions (1989), CSNI
Report 180

Human Reliability in PSA's Use of Operating Experience (1989), CSNI Report 170

International Practices for Analysing, Regulating and Improving Performance of
Maintenance Activities in NPPs (Task 1, 1991) [CSNI/R (91)6]

Management of Maintenance Outages and Shutdowns (Task 2, 1993) [CSNI/R (94)17]

New Man-Machine Interface in Nuclear Power Plants (Task 3, 1993) [CSNI/R
(93) 18+Add]

Human Interactions: Critical Operator Actions and Data Issues (Task in progress)

Human Factors related Common Cause Failures (Task 4, in progress)

Role of Simulators on Operator Performance in Critical Actions (Task 5, in progress)
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QUESTIONNAIRE ON IAEA-TECDOCs

It would greatly assist the International Atomic Energy Agency in its analysis of the effective-
ness of its Technical Document programme if you could kindly answer the following questions
and return the form to the address shown below. Your co-operation is greatly appreciated.

Title: Experience with strengthening safety culture in nuclear power plants
Number: IAEA-TECDOC-821

1. How did you obtain this TECDOC?

[ ] From the IAEA:
[ ] At own request
[ ] Without request
[ ] As participant at an IAEA meeting

[ ] From a professional colleague
[ ] From library

2. How do you rate the content of the TECDOC?

[ ] Useful, includes information not found elsewhere
[ ] Useful as a survey of the subject area
[ ] Useful for reference
[ ] Useful because of its international character
[ ] Useful for training or study purposes
[ ] Not very useful. If not, why not?

3. How do you become aware of the TECDOCs available from the IAEA?

[ ] From references in:
[ ] IAEA publications
[ ] Other publications

[ ] From IAEA meetings
[ ] From IAEA newsletters
[ ] By other means (please specify)
[ ] If you find it difficult to obtain information on TECDOCs please tick this box

4. Do you make use of IAEA-TECDOCs?

[ ] Frequently
[ ] Occasionally
[ ] Rarely

5. Please state the institute (or country) in which you are working:

Please return to: R.F. Kelleher
Head, Publishing Section
International Atomic Energy Agency
P.O. Box 100
Wagramerstrasse 5
A-1400 Vienna, Austria




