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Forsmarks Kraftgrupp AB
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ABSTRACT

Within the nuclear industry there are two events which have had a significant impact on the
way of thinking and attitudes to safety, although in different ways.

The TMI accident at Harrisburg, USA put the focus on Man-Machine interface, the way
of working and attitudes to safety.

The accident at Chernobyl focused on Safety Management and Safety Culture.

Before the TMI accident, technology was believed to be the solutions to all kinds of
problems. Technical solutions should compensate for human behaviour. After the TMI
accident the focus was put on Man-Machine issues and a lot of the resources within the
Nuclear Industry was allocated to Man-Machine-Interfaces, Procedures, Training etc.

After the Chernobyl accident, safety culture (IAEA INSAG-4) became a commonly used
concept which included an overall perspective on safety and an understanding of the
interaction between Man, Technology and Organisational matters (MTO).

The Safety Culture within an organisation is the sum of all attitudes, qualities and
experiences influencing safety. Safety Culture is consequently not only a single quality or a
single property but a generic term representing the promotion of safety in many areas.

Karl-Fredrik Ingemarsson and Olle Andersson
Safety and Environment



1. DEFENCE-IN-DEPTH

The defence-in-depth concept comprises TECHNICAL as well as ADMINISTRATIVE safety
measures and functions. See figure 1.

1.1 Technical safety measures and functions

With reference to technical measures and functions, the defence-in-depth concept has the
following implications:

The power plant is designed for high safety during normal operation. This is achieved
through built-in margins, suitable materials, high quality and built-in stability.

The safety systems are designed in such a way that they will prevent disturbances
from developing into incidents. In order to fulfil this requirement the safety systems are
designed with redundancy and diversity.

Measures are taken that will prevent incidents from causing major releases. Different
barriers will prevent releases of radioactive substances.

1.2 Administrative safety measures and functions

In Sweden the licensee has the full responsibility for the safe operation of the nuclear power
plant. The awareness of this characterises the organisation of the work at Forsmark. The
company policy states:

Nuclear safety is an integrated part of the primary production activity and as such
always has the highest priority.

The overall ambition of the company is to maintain a high level of results regarding
production, safety, economy and public confidence on a long term basis. The basis for a
long term high result is a developed company culture made up of nonms, attitudes, policies,
ideas and strategies.

The means which will lead to the achievement of the desired results are: efficiency,
competence, structure, methods and systems which all are based on the company culture.
This is illustrated in Figure 2.

A prerequisite for the success of the administrative measures and functions is management
commitment. Management must serve as an example in many respects.

If the company culture is formed in the right way and if it is combined with different
resources it forms the basis for achieving the safety goal. The company culture, the
commitment of the management and different resources, e.g. competence and methods,
are as important to the DEFENCE-IN-DEPTH concept as the technical measures and
functions.

The administrative safety measures and functions have barriers in the same manner as the
technical safety measures have. Examples of such barriers are; Training, Procedures,
Routines, Practice, Tests etc.



In order to make sure that the administrative functions at all times are operational, they
require continuous supervision, testing and preventive maintenance. Examples of such
supervision are: training, review of procedures and experience feedback.

When each individual in the organisation accepts the values expressed by management
and actively contributes to safety enhancement, a good SAFETY CULTURE is achieved.

2. SAFETY CULTURE

The safety culture within an organisation is the result of all the attitudes, qualities and
routines that have an impact on safety. Safety culture is not a single property but a generic
concept which is utilised to enhance safety in any area within an organisation.

Safety culture, which is part of the more comprehensive concept of company culture,
contains values and often unwritten rules for individual behaviour in different situations. As
with all cultures it enables the individuals to identify themselves with each other and with
their works. In that way solidarity and a sense of community is created which makes it
possible for the organisation to reach high goals.

The IAEA International Nuclear Safety Advisory Group, INSAG, introduced the term Safety
Culture and since it was first introduced the term has been increasingly used. However the
meaning of the term was left open to interpretation. The report INSAG-4 deals with the
concept of safety culture as it relates to organisations and individuals engaged in nuclear
power activities, and provides a basis for judging the effectiveness of safety culture in
specific cases in order to identify potential improvements.

The Swedish nuclear industry together with the Swedish Nuclear Power Inspectorate have
published a Swedish version of INSAG-4. This version is adapted to Swedish culture and
way of working. The Swedish version of the safety culture report covers the following areas;

Prioritisation

Craftsmanship

Training and Learning

Quality

3. SAFETY CULTURE IN PRACTICE

3.1 Technical safety provisions

Technical safety is described in a safety analysis report (FSAR) which among other things
covers the following items;

• Technical requirements including reference to standards which were the basis for the
original design.

• Safety analysis
• As built system description

Safety-significant operational limits are specified in the Technical Specifications.



The FSAR is presented to the authority. The Technical Specifications are approved by the
authority.

Deviations from the Technical Specifications and the FSAR are reported internally and to
the authorities. All deviations are analysed internally.

3.2 Administrative safety provisions

Forsmarks Kraftgrupp AB applies goal-oriented control. The goals are defined in plans
published on an annual basis. How the goals are reached, i.e. which methods shall be used
are written in the Management and Quality Handbook. The Management and Quality
Handbook covers the following;

Business idea. Overall ambition and strategy
Management philosophy
Policy
Division of responsibilities
Safety review
Authorisation
Organisation

• Detailed quality requirements and a response to the requirement containing a
comprehensive description on how the requirements shall be fulfilled.

The Management and Quality Handbook contains all the requirements, which when they
are fulfilled, affirm that "a good" safety culture has been established.

3.3 Follow-up

The follow-up that all technical and administrative requirements are fulfilled are performed in
three different ways:

1. The CEO and Managing Director of Forsmarks Kraftgrupp AB performs his safety
review through the line organisation in the form of: Safety supervision, independent
review and technical review. Besides the line organisation the CEO has a safety
committee which deals with important and fundamental safety matters and advises
him on decisions.

2. Audits and other quality assurance activities are performed regularly. How well the
Quality and Management Handbook requirements are fulfilled is measured through
the audits. In order to achieve the best result when an audit is performed the audit
team is composed of three persons: one specialist, one generalist (preferably a peer)
and one quality assurance specialist.

3. Analyses of different kind are regularly performed and when required, e.g. after an
incident.



3.4 Analysis

Every 10 th year a thorough analysis is performed. The result of the analysis is the ASAR,
As-operated analysis report. The analysis comprises all safety functions, technical as well
as administrative and organisational. This analysis forms a basis for the authority report to
the government.

Four different types of analysis are performed on a day-to-day basis:

1. Deterministic and engineering-based analyses are performed in connection with plant
modifications and after incidents. Deterministic analysis may include all available
scientific methods such as structural mechanics etc.

2. Probabilistic safety analysis (PSA) is used in order to investigate the safety
consequence of different occurrences and combinations of occurrences. PSA is also
used to identify weaknesses in the plant design and based on the PSA and in
combination with deterministic analysis measures are taken.

3. MTO analysis (Man-Technology-Organisation) is used in order to find the root-cause
after incidents. The analysis method is also used to identify broken barriers, technical
as well as administrative.

4. Experience feed back includes the use of different methods in order to analyse
internal and external occurrences and incidents. Experience feed back also includes
the evaluation of new knowledge and research results. The concept includes the
evaluation of new standards.

When all four analysis methods are combined a powerful tool is created called
INTEGRATED SAFETY ANALYSIS. See Figure 3.

4. CONCLUSIONS

The objective of safety culture can be expressed using the following quotations:

The one who practises the most favourable customs will have an advantage in
the continuous ongoing struggle.

A M Carr-Saunders

On the front page of the Forsmarks Kraftgrupp AB Quality and Management Handbook is
the following words of wisdom. The motto was the proverb of the previous owner of the
Forsmark estate:

Etiam in tutis vigil - Vigilance also in peaceful times

xy
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Defence-in-depth

Technical safety provisions

Redundant system solutions
Different technical solutions for
one safety purpose (diversity)
No large pipe connections

e level

Management and control

Organisation
Procedures
Training

Mitigation measures

Containment filtered venting
Possibility to f i lower dfy-weN
with water
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Safety Culture in retrospect

The Three Mile Island accident put the focus on:

• Man-Machine-Interface
• The way of working
• Attitudes to safety

The Chernobyl accident put the focus on:

• Management

• Safety Culture
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Internal structure of Forsmarks Kraftgrupp AB
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Responsibility for the safe operation

In Sweden the licensee has the full responsibility for the safe operation
of the nuclear power plant.

Forsmark policy:

Nuclear safety is an integrated part of the primary production activity
and as such always has the highest priority.
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Internal structure of Forsmarks Kraftgrupp AB
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Safety Culture

The Safety Culture within an organisation is the result of all the
attitudes, qualities and routines that have an impact on safety.

When each individual in the organisation accepts the safety promoting
values expressed by management and actively contributes to safety
enhancemant: A good safety culture is achieved.
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Safety Culture

IAEA WMSAG-4 describes the concept of safety culture and provides a
basis for judging the effectiveness of safety culture in specific cases.

Tfne Swedish nuclear industry together with the Swedish Nuclear
Power Inspectorate have published a Swedish version of INSAG-4. This
version is adapted to Swedish culture and way of working. The paper
covers the following areas;

• Prioritisation
• Craftsmanship
• Training and learning
• Quality

The Swedish version of INSAG-4 is distributed to all managers and key
personnel at Forsmark.

54KKulo2.doc 96-1002

FORSMARKS KRAFTGRUPP



Forsmark Management and Quality Handbook

Forsmarks Kraftgrupp AB applies goal-oriented control.

How the goals are reached, i.e. which methods to use are written in the
Management and Quality Handbook.

• Business idea. Overall ambition and strategy CEO
• Management philosophy
• Policy

• Division of responsibilities CEO
• Safety review
• Authorisation
• Organisation

• Detailed quality requirement FQ / CEO

• Response to the detailed requirement FX
Follow-up
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Safety review
• Safety supervision within the line organisation
• Independent review
• Technical review
• The Forsmark Safety Committee

.^•km* assurance
• Audits and inspections

Analysis
• Deterministic analysis
• PSA
• MTO-analysis
• Experience feed-back
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Integrated Safety Analysis

Deterministic
Analysis

Integrated

Safety Analysis

Experience
Feed-back

Concluding words
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The one who practises the most favourable customs will have an
advantage in the continuous ongoing struggle.

A M Carr-Saunders

Etiam in tutis vigil. - Vigilance also in peaceful times.

Proverb of the former owner of the Forsmark estate
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