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Abstract

An investigation on human performance and job satisfaction of individuals was performed in all Swiss
Nuclear Power Plants in 1980/81. The objective of the study was to identify and to remove potential
deficiencies that may have a negative impact on the safety of the plants in order to prevent severe
nuclear accidents in Switzerland. The analysis indicated a good performance of the plants' staff. No
severe deficiencies were recognized but some areas were identified with a potential for improvement.
A recent review of the report indicated the lack of communication as a common cause for some of the
recognized problems. Possible reasons for the problem and recommendations for solutions are
discussed.

INTRODUCTION

In the follow up of the TMI-accident, it has become apparent that the Man Machine Interface (MMI) i.e.
the alarm representation, the plant performance information systems etc. has to be improved. At the
same time it was recognized that there was also a pontential to improve performance on the human side
e.g. to improve training, congnitive skills etc.

The Swiss Federal Council decided to have a closer look at the Swiss Nuclear Power Plants in order to
evaluate their safety performance and to identify appropriate measures to prevent accidents in
Switzerland which could be like the one at TMI.

The Swiss Federal Nuclear Safety Inspectorate (HSK) was asked to investigate technical aspects of the
plants but also to evaluate the human performance of those personnel who have a high influence on the
safety of the Swiss Nuclear Powr Plants.

A working group was formed, consisting of 8 representatives of the 4 Swiss NPPs (3 in operation, 1 still
under construction at that time), 2 psychologists from the Institute for Applied Psychology in Zurich (IAP)
and 2 members from the HSK. The group developed an investigation programme, based on a
questionnaire.

The aim of the programme was, to verify 3 hypotheses:

1. The management of Swiss NPPs satisfies the requirements for safe operation.

2. Attitudes necessary in accident situations have to be present also during normal operation.

3. The attitudes of individuals are determined by different factors:

- technical factors

- human relations

- personal factors

this implies that a rational behaviour always has an emotional background.

The investigation was performed during 1981/1982. The hypotheses were confirmed and the results
showed no explicit need for improvement.

More than ten years later the report has been reviewed from both a distant and also a different point of
view and some additional findings identified.
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THE INVESTIGATION PROGRAMME

PREPARATION

The investigation was intended to include groups of personnel that have a significant influence on the
safety fo NPPs. They were identified as

1. Managers (Plant Manager, Departement Heads, Section Heads): 35 individuals

2. Emergency staff: 9 individuals (some of whom are a member of group 1)

3. Shift Supervisors and Picket-Engineers (safety engineers): 47 individuals

4. Licensed Operators (63 individuals)

The investigation group created a draft questionnaire which had to undergo a test run with members of
the evaluation group (1). The results were fed back into the questionnaire which was modified
accordingly.

DATA ACQUISFTION

The investigation of all the groups took place during 1980/1981.

Before starting the action, some introductory statements clarified the intent and the seriousness of the
investigation:

- the interviews will have no direct consequences to the individual

- the interviews are not a qualification process of the individuals nor a psychological test

- every open and frank answer is an essential contribution to the safety of the plant

- the whole investigation will be performed on an serious, neutral and anonymous basis.

QUESTIONNAIRE

CONTENT

The questionnaire was structured in order to address different areas of management and operation listed
below. The individuals had to indicate the relevance of the issue (weight) and how they feel it is realized
at the NPP (rating).

TECHNICAL ISSUES

need of individuals for training

evaluation of training

evaluation of the technical competence

quality of the review process on procedures

information processing in the team

time resources

ergonomy in the plant

PERSONAL / INDIVIDUAL ISSUES

- personal satisfaction

(job security, salary, relationship to chief and colleagues, career development, opportunities for
personal development, appreciation...)

- need for more competence and knowledge

(training, instructions, methods ...)
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- personal responsibilities

- responsibility of other team members

- personal self assessment

MANAGEMENT ISSUES

- knowledge about the managements' objectives and their implementation

- application of technical competence of individuals

- distribution of competence within the team

- personal competence

- collaboration with the chief

- supervision by the chief

- satisfaction with the management style

- information transfer on safety relevant issues

- critical operational situations

personal experience

behaviour of the chief

behaviour of the Picket Engineer

TEAM ISSUES

- team characteristics / distribution of responsibility

- team integration

- personal work load within the team

- behavioural changes for different tasks

ORGANIZATIONAL ISSUES

- work environment (working place, cleanliness, workload, physical environment, stress, shift schedule,
communication)

- picket organization

- security measures

- performance of the organization

- personal satisfaction

(general, with present position)

- prerequisites for satisfaction

COMPANY ISSUES

- procedure to replace vacant position

- increased requirements on the individual due to organizational and environmental changes

- needs for internal training (e.g. requirement of the regulatory body, motivation, operational need ...)
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ANALYSIS

The analysis of the questionnaire tried to identify general and common properties of all NPPs, properties
within individual NPPs, general properties of the different functional groups and properties of the
different functional groups at each NPP.

RESULTS

As an overall result, no severe behavioural or organizational deficiencies with an impact on the safety of
the plants could be identified. There was no immediate need for improvement in any area. At the one
plant under construction, within the crew waiting already a longer time for startup, some indications of a
lower motivation could be recognized.

Within all investigated groups, technical aspects had a high importance already for normal operation
while human behavioural aspects were not treated with the same priority.

Today, many years after the completion of the project, a deeper insight into the analysis indicates that
the reason for many of the low rated issues can be attributed to one common cause:

The Man Man Interface, communication.

CONCLUSIONS:

Poor communication is not a specific problem of NPPs but also applies to many other organizations,
especially to those operating within a technical field.

Three areas of communication may be adressed:

a) communication between individuals

b) communication within the line organization (top down and bottom up)

d) interdepartmental communication

What is the reason for?

COMMUNICATION BETWEEN INDIVIDUALS

The reason of an individual to chose a certain profession is very much based on his character and on his
attitudes. Many technical people are more introverted and do not show or develop the same
communication skills that may be recognized within profession groups in less technically oriented
organizations.

Additionally, during their career-development, there is no direct need for them to acquire or to develop
such skills. Technical people may communicate very efficiently about technical issues but they may run
into trouble while performing communication in normal human relationship in their daily work.

How can this be improved?

Engineers in management positions have to undergo basic and repeated management training.

All members of the staff (mainly technical people) have to be aware of the potential communication
problems and an appropriate training has to be applied where necessary.

Informal events may foster the communication within individuals.

COMMUNICATION WITHIN THE UNE ORGANIZATION

Lack of official communication rules (regular reports and meetings with clearly defined content and
objectives), lack of practice in communication (missing follow up of once introduced organizational
measures), lack of a systematic review of the need for such rules.
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How can top down and bottom up communication be improved?

Define clear ways and rules for official communication. Clearly define responsibilities and make decision
processes transparent. Let people participate on decisions as far as possible.

LACK OF INTERDEPARTMENTAL COMMUNICATION

NPPs usually have a strong vertical organization structure which is not very suitable for an efficient
interdepartemental communication.

Areas of responsibility are almost predefined in a NPP (operation, electrical and mechanical
maintenance, radioprotection, chemistry). They may be easily mapped onto a vertical organization
structure. Additionally the organization of an NPP is very often grown historically, starting by the
construction project and ending with the operational organization.

How can interdepartemental communication be improved?

Keep the organisation transparent. Create and maintain an open information policy, define and accept
clear ways of communication. Implement or improve training on "how to perform within a matrix
organization". Practice the matrix organization in interdepartemental projects.

WHAT HAS BEEN DONE?

In Swiss Nuclear Power Plants, the management but also all Picket Engineers and Shift Supervisors
undergo a basic management training that addresses also team behaviour and of course
communication. This training is repeated every several years. Communication problems are also
addressed to operators during their classroom and simulator training based on observed situations,
events in the own plant, international experience or findings from other industries.

It appears that the communication problem (that may have even a basic Swiss cultural background) is
recognized at the powerplants and adequate measures have been taken to overcome it.

SAFETY CULTURE

INSAG-4 defines safety culture as "That assembly of characteristics and attitudes in organizations and
individuals which establishes that, as an overriding priority, nuclear plant safety issues receive the
attention warranted by their significance".

Pointing to the individual three essential attributes:

• Questioning Attitude

• Rigorous and Prudent Approach

• C o m m u n i c a t i o n

Keeping the inherent and underlying problem of technical people in mind, and fighting against it with
adequate measures like management and team training, will be a significant contribution to safety
culture but also to a better understanding of decision processes within an organization, and as a
consequence, a better motivation of individuals.

NEXT PAQE(S) I
left BLANK | 113


