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Abstract. The case of early closure of one of the units at a plant is one example of a situation
where the regulator has to reflect on and choose its role in order to prevent an impairment of the safety
culture at the plant. The strategy chosen by the Swedish Nuclear Power Inspectorate is presented and
some conclusions are drawn.

1. The legal basis of regulation

Swedish legislation requires that those who have permits to carry out nuclear activities also
have the full and sole responsibility for taking all necessary actions to achieve safety. This
includes organizational as well as technical measures. As a consequence the regulatory
supervision must cover both types of measures. In 1998 SKI issued general safety regulations
[1]. They have a strong focus on the quality of key processes for safety for example the
processes for investigating and learning from incidents, for ensuring competence of staff and
contractors, for ensuring appropriate working conditions, for managing organizational
changes and plant modifications, and for conducting safety reviews. SKI evaluates the design
and implementation of the processes in process-oriented inspections and in reviews of the
self-assessments by the licensee in accordance with the supervision strategy of the
Inspectorate.

The general safety regulations do not have specific requirements on safety culture. Safety
culture is mentioned with reference to IN SAG 10 [2] as a necessary condition for achieving
an effective defence in depth. It is required to make recurring analyses and assessments and to
develop a safety programme containing measures, technical as well as organizational, to
improve safety. The safety programme shall be reviewed annually. Analyses and self-
assessments of safety culture and measures to improve safety culture are expected to be part
of a licensee safety programme. The role of the SKI is to evaluate the licensee programme and
assessments. We have not yet systematically evaluated the safety culture self-assessment and
development initiatives of the licensees. Safety culture issues are however addressed
indirectly as part of "the way supervision is done at SKI" and directly in preventive and
reactive ways. In the following an example is presented of a situation where we analysed
potential threats to safety and safety culture and developed a suitable regulatory strategy.

2. The case of early termination of production at one plant

In the late 1990's SKI was faced with regulating the decommissioning of a plant for the first
time, when the Swedish government decided to shut down Unit 1 of the Barseback nuclear
power plant. In the spring of 1997, the Swedish Parliament adopted a bill on a new energy
proposal. The proposal included the closure of one of the two units of Barseb~ck in 1998 and
the closure of the other one in July 2001. It was a political decision and it dragged on for a
lengthy period of time. During the decision-making period SKI established requirements for
Barsebdck to meet prior to shutdown. SKI required that the plant provide special safety
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reports on decommissioning focusing on first, the operation of both units until closure of Unit
1 and second, the operation of Unit 2 when Unit 1 was closed.

In addition, SKI identified areas that might be affected by decommissioning and called out
these areas for special attention. They included:

- The organizational consequences of the shutdown
- The staff competence and motivation
- The plant safety culture
- The safe operation of the site
- The maintenance of the site
- The safeguards and physical protection of the site
- The strategies to be used for decommissioning

With regard to these areas of special attention, SKI required that the plant provide monthly
reports on changing and emerging issues as well as self-assessments of the areas to be
addressed in the special safety reports.

The key safety culture and organizational issues that were identified as emerging during
decommissioning were:

A) Obtaining and retaining staff competence during decommissioning
B) Sustaining organizational memory
C) Identifying key organizational functions and management skills that are critical during the

transition from operations to decommissioning

D) Sustaining organizational viability and accountability for decommissioning

E) Sustaining motivation and trust in management

F) Overseeing contractor work

G) Decommissioning a multi-unit site when one unit continues to operate

H) Delaying dismantling of decommissioned nuclear power plants

I) Establishing organizational processes and control systems to identify and address
emerging as well as known safety issues

J) Determining and communicating the level of risk during decommissioning.

3. Response of Barsebick and SKI to key safety issues prior to and during initial
stages of decommissioning

A brief summary is presented below of the activities taken by SKI and Barseb~ck. with regard

to several of these safety issues. A more extensive review is presented by Durbin et al [3].

Obtaining and retaining staff competence

Barseb~ck provided a five-year guarantee of employment for all staff in order to prevent that
key staff would leave while their skills were still needed for the safe operation and, then,
decommnissioning of the plant. In addition, Barseb~ck made an initial review of competence
needed now and in the future and availability of staff for the first phase of decommissioning.
SKI requires a monthly report from Barseb~ick evaluating the current status of staff
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competence and SKI and Barsebiick discuss staff competence at monthly meetings. In
addition, SKI conducts inspections of the system that Barseb~ick uses to assure staff
competence.

Sustaining organizational memory

Barseb~ck addressed two primary sources of information on organizational memory,
documentation and staff knowledge. Barsebdick conducted a quality audit and assessed the
status of documentation to assure adequate written organizational memory. A program was
also implemented to obtain information from staff leaving the plant. SKI reviews these
assessments and this program.

Assuring adequate organizational structure for decommissioning

Barseb~ck analysed alternative ways of organizing the work for energy production in one unit
and decommissioning of the other and produced a plan for a new organization. The transition
to the new organizational system was made in May 2000. SKI reviews and provides feedback
on all proposed organizational changes that may impact safety. For example, SKI required
that Barseb~ck develop a procedure for managing organizational change and required an
analysis of control room staffing.

sustaining organizational viability and accountability

When plants decommnission there is a risk that the organization will lose staff and/or resources
to the point that it is no longer able to conduct necessary work and maintain safety. In
addition, since the plant is no longer producing power, it may be difficult to assure that there
is an adequate organizational presence to maintain accountability for safety and fnancial
costs. There were discussions between the Swedish governiment and owners of Barseback
about a transfer of the license to another organization. There also were discussions about
mergers among power plant owners. SKI:s role in this process is to review proposed changes
and to advise the Swedish government on potential safety concerns.

Sustaining motivation and trust in management

The strategy of the plant was to continuously keep the staff informed and ensure their
participation in the discussions of the future. This together with the five-year employment
guarantee was essential in sustaining motivation and trust in management. In order to track
any changes in safety culture and motivation Barseb~ck conducted regular surveys. In
addition, Barsebaick requested that WANO (World Association Nuclear Organizations)
conduct a peer review and provide recommendations for improvements. SKI reviews the
monthly reports regarding these efforts and plans, and discusses the issues that have emerged
at monthly meetings as well as covering this area as part of its regular inspections. Incidents
are analysed and trended by the plant in search for possible indications of impacts. SKI
inspects the process for analysing and learning from events following through on how the
licensee has assured that measures are implemented.

Overseeing contractor work

This has not been a significant issue at Barseb~ck so far because there has not yet been a
significant change in the use of contractors. SKI continues to monitor lans for future reliance
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on contractors and adequate contractor oversight as well as plans for enhancing the in-house
competence.

Decommissioning at multi-unit sites

SKI made a safety decision for all sites that dismantlement activity is not allowed until all
units at a site are closed. Barseb~ick has done a number of analyses with regard to this safety
issue that has been evaluated by SKI. Barseb~ick analysed the use of unit 1 as a backup for
unit 2. Barseb~ck also identified the need for workers to give the same level of attention to the
closed unit as to the operating unit. In order to assure that shift staff members were motivated
and to improve integration of the work at the closed and operating unit, Barsebaick has
integrated staffing of units and 2. In this system the shift crew covers both units (1 operator
per shift is assigned to unit 1 and operators rotate this assignment) and maintenance, quality
assurance, and other service departments cover the needs of both units. SKI is monitoring the
effectiveness of this strategy.

4. Conclusions

Melber and Durbin [4] have discussed different regulatory strategies, their differences,
strengths and weaknesses. In the example provided SKI worked with a combination of what
they define as a self-assessment strategy and a process-based or system-based strategy. The
main strengths of the self-assessment strategy as discussed by Melber and Durbin were
observed, and also some of its weaknesses. One of the strengths is a clear responsibility for
safety on the licensee fostering plant initiatives in preventing and solving problems. The
licencee took many good initiatives such as "the future factory", and training of managers in
handling crisis etc and several were successfully implemented. Some of the potential
disadvantages of the strategy were also observed. Melber and Durbin point out that there
might be a delay before the regulator recognizes specific problems in the plants due to an
inadequate self-assessment process of the licensee. Such delays were sometimes experienced
and brought to the licensee senior management to make sure that management understood that
a reorientation was needed in order to solve the problems identified.

Systematically gathering information from the experiences of others by research, visits and
seminars proved to be extremely helpful in responding effectively to the needs for regulation
of a new phase of nuclear power plant activity.
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