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1. BACKGROUND

In December 1999, SKB delivered the Safety Report SR 97 [1], treating the long term safety
of a deep repository for spent nuclear fuel using site data from three field investigations in different
parts of Sweden. The report was an important part of the material requested by the Swedish
government prior to a decision regarding SKB’s suggested site investigations.

SR 97 was reviewed by SKI and SSI [2] and, at SKIs initiative, by a team of international
experts nominated by the NEA [3]. This paper gives a short account of the review comments and of
how they are used to improve the KBS 3 safety case.

2. CONCLUSIONS IN PEER REVIEWS

2.1 Conclusions of the NEA Review Team

The chapter related to the conclusions of the final report by the NEA review team is
reproduced below:

“The KBS-3 disposal concept has the essential elements of a sound concept for the disposal
of spent nuclear fuel in a geologic repository. It provides defence-in-depth through a set of passive
barriers with multiple safety functions. The concept is based on well-established science and a firm
technological foundation, is well defined, and appears to be implementable.

SR’97 provides a sensible illustration of the potential safety of the KBS-3 concept that takes
account of the conditions in Swedish bedrock, based on data from three sites. The documentation is
generally well written and the arguments are well presented, but there is room for improvements in the
completeness of arguments, traceability and transparency.

Given the current state of expertise of the SKB geoscience and engineering programmes and
the favourable indications from SR 97, SKB’s desire to move to a site-selection phase is well founded.
This is reinforced by the observations that the performance of the geosphere barrier is site-specific and
data are needed from potential sites to better develop, focus and test the SKB assessment
methodology.
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The review has not identified urgent issues that must be resolved prior to proceeding to the
investigation of potential sites. Several observations and recommendations are made that SKB and the
safety authorities may wish to consider in the future development of the Swedish safety assessment
programme for spent fuel disposal:

•  A high-level, periodically updated document describing SKB’s safety strategy should be
prepared. This would reveal the evolution of the KBS-3 concept and show how various
technical studies have contributed to its development and to the understanding of the
requirements for safety;

•  More frequent, iterative safety assessments would facilitate the timely evaluation of the
significance of new scientific and engineering information and enhance the role of safety
assessment as a means to integrate the programme. More frequent assessments would
also develop and ensure the continuity of staff experience and skills required to conduct
such assessments;

•  A number of technical issues have been identified, the resolution of which would
enhance the robustness and transparency of the descriptions and arguments that support
the safety case. More important examples relate to:

- Documentation of the evidence and arguments leading to confidence in the
maintenance of reducing groundwater conditions at repository depth;

- Improved understanding of the origin and evolution of groundwater solutes;

- Interpretation of the “flow-wetted surface” parameter, including methods to provide
field data necessary to support its use, and;

- Definition of the expectations and requirements of biosphere modelling consistent
with Swedish regulatory guidance and scientific constraints.

•  Better definition of SKB’s strategy for scenario selection could clarify the
representativeness and purpose of the different scenarios, and how they build to an
integrated evaluation of safety. In future assessments, more formal scenario development
or selection techniques would be preferable;

•  It would be beneficial to develop an integrated, and more comprehensive, approach to
uncertainty and sensitivity analysis that covers a fuller range of parameter and model
uncertainties and evaluates multi-parameter sensitivities. Improved transparency is
needed in the selection of parameter values defined as “realistic” or “pessimistic” in
SKB’s current method. Methods that permit the construction of probability distributions
from limited amounts of data should be reconsidered;

•  Discussion is required between SKB, SKI and SSI on the interpretation of the Swedish
regulatory requirements related to risk and probability, the authorities’ expectations, and
practical methods that might be employed to calculate desired endpoints while
preserving statistical veracity. Discussion is also required with SSI regarding their
expectations for assessing impacts to the natural environment and how requirements
might be met;
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•  In future safety assessments, consideration should be given to incorporating more
realistic, as opposed to conservative, descriptions of the performance of the facility. The
adaptation and completeness of the present scenarios to the conditions of specific sites
should also be considered;

•  Incorporation of more comprehensive sensitivity and uncertainty analyses into the
assessment methodology could help to guide site investigations, and specifically to
identify which site-specific data are most important to safety and potentially to be
obtained during the site characterisation programme.”

2.2 Conclusions of Swedish regulatory review

SKI and SSI presented their review of SR 97 in November 2000 in the form of a main report
and a summary report. The following is a quotation of the conclusions in the summary [2]:

•  “No circumstances have emerged in SR 97 to indicate that geological disposal in
accordance with SKB’s method should have any crucial deficiencies in relation to the
requirements made by the authorities on safety and radiation protection;

•  SR 97 contains the constituents required to provide a comprehensive picture of safety
and radiation protection;

•  SKB’s methodology for safety assessment has been improved in several important areas,
for example as regards documentation of processes and properties that can affect
repository performance, and development of calculation models for the safety
assessment;

•  The methodology in SR 97 has some deficiencies, for example when it comes to
specifying which future events the safety assessment shall describe. SR 97 has not dealt
enough with unfavourable conditions that can affect the future safety of a final
repository;

•  SKB says that the results of SR 97 have been used in the work of formulating
requirements and preferences regarding the rock at a final repository. In the opinion of
the authorities, it is not clear from SR 97 how this has been done. The coupling between
site assessment and site investigations should be improved;

•  A safety assessment of a final repository for spent nuclear fuel will always be burdened
with uncertainties and deficiencies in the knowledge base. It is then up to experts to
make the best possible judgements. SKB should develop better procedures for expert
judgements.

In summary, the authorities conclude that parts of the methodology in SR 97 need to be
further refined and defined in preparation for upcoming stages in the site selection process. SKB’s
development of methods for safety assessment is an ongoing effort that should continue throughout all
stages of the construction of a repository.

After the review of SR 97 and the previous review of SKB’s RD&D Programme, the
authorities find that the KBS-3 method is a good foundation for SKB’s future site investigations and
the continued development of the engineered barriers.

The authorities intend to return with additional viewpoints regarding what reporting is
needed at the different junctures in SKB’s final disposal programme in conjunction with future
reviews of SKB’s RD&D programmes.
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The summary report also states: “But a detailed body of data from site investigations and
more extensive practical experience from fabrication and testing of the engineered barriers are
required before a more exhaustive assessment can be made of the KBS-3 method. It is moreover
necessary that SKB augment and refine its methods for safety assessment, taking into account the
authorities’ review of SR 97.”

3. HOW ARE THE CONCLUSIONS USED TO IMPROVE THE SAFETY CASE?

It is urgent for SKB that the safety assessment be subjected to both national and international
reviews. A safety assessment of the scope of SR 97 has not been done since the KBS-3 report was
presented in 1984. Since then both methodology and the body of scientific data have developed
considerably and it is important that SKB’s assessment be reviewed by leading experts in this field.

The overall purpose of SR 97 was to present a Safety Case which would allow a decision to
commence site investigations to be taken. SKB concludes that no obstacles to proceeding with site
investigations have emerged in the reviews of SR 97. On the contrary, both the NEA Review Team
and the Swedish regulatory authorities consider data from site investigations to be of urgent
importance for being able to evaluate the KBS-3 method in greater detail.

Both review teams identified a number of issues where there is room for improvement,
concerning e g process understanding and PA methodology. Many of the issues were also identified by
SKB, either directly in the SR 97 report or otherwise. Below follows a brief account of how this
information is used in the continued development of the KBS 3 safety case.

3.1 Process understanding

One of the corner stones of the SR 97 reporting was the so-called Process Report [4], where
relevant information on all identified long-term processes was given. In SKB’s recently published
RD&D programme 2001 [5], all identified processes are discussed and a systematic account of the SR
97 review comments is given for each process. Together with SKB’s own evaluation of remaining
uncertainties, a research programme for the next three-year period is formulated. Alternatively, a
process might be regarded as sufficiently well understood from the point of view of long-term safety
and the corresponding field is monitored.

3.2 PA Methodology

Also SKB’s program for the development of PA methodology is accounted for in the RD&D
programme 2001. Also here, a systematic account of review comments and other sources is given and
the main items for development in the next three-year period are:

•  Format for the system description and plans for a modernised Process Report;
•  Scenario development;
•  Method for probabilistic calculations;
•  Role of natural analogues in future assessments;
•  Possibilities for feedback from the safety assessment to the site investigations and the

repository design;



NEA/RWM/IGSC(2002)1

57

•  Programme for future safety assessments, including interim assessments in preparation
for the comprehensive assessments that will be based on data from the site
investigations.

It is SKB’s intention to report methodology developments in the end of 2002, and possibly
have the report reviewed internationally.

3.3 Other areas influenced by the reviews

The reporting style, structure and level of detail in the SR 97 reports has been on the whole
favourably received which is an important feedback for upcoming reporting. However, for some issues
brought up in the reviews, much of the discussions could have been avoided had the reporting been
clearer or more detailed. This is e.g. the case for the evidence given for the maintenance of reducing
groundwater conditions at repository depth, which was found insufficiently, reported by the NEA
review team. Also this is important feedback in order to improve future reporting.

Another effect of the comments from NEA team was the acceleration of the discussions
between SKB and SSI concerning the interpretation of SSI’s recently issued regulations on the
protection of human health and the environment in connection with the final management of spent
nuclear fuel and nuclear waste (SSI FS 1998:1).

Finally, as mentioned above, SKB has not presented a comprehensive safety assessment of
the KBS 3 method for many years. This Safety Case as a whole has therefore not been discussed
internationally in the form of critical reviews for a long time. The process of presenting and defending
the Safety Case to critically evaluating peers has been an excellent training experience for the SKB PA
team on both the national and international arenas.
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