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Introduction

Background

The Nuclear Energy Law of Finland stipulates that the nuclear waste produced in

Finland must be handled and disposed of in Finland, and that the producers of the

waste are responsible for their safe handling, management and disposal. This re-

sponsibility includes the needed R&D and all costs arising from that mission. The

task for planning and implementation of the facilities required for this, including

the needed R&D, is given to Posiva Oy a company jointly owned by Teollisuuden

Voima Oy and Fortum Power and Heat Oy.

The Ministry of Trade and Industry (MTI) has the overall leadership and control in

nuclear energy matters in Finland and the Radiation and Nuclear Safety Authority,

STUK, is the regulatory body. STUK has also the responsibility to carry out all the

R&D needed for their regulatory decisions.

Beside the research activities of Posiva and STUK, there has also been Finnish

publicly financed and administrated research programmes in nuclear waste man-

agement. The first one of such a series of R&D programmes, JYT took place in

1989-1993 and it was followed by JYT2 in 1994–1996. The International Atomic

Energy Agency set up a team of four experts to review the overall Finnish nuclear

waste management programme within the auspices of International Atomic En-

ergy Agency’s (IAEA´s) Waste Assessment and Review Programme (WATRP).

This evaluation was conducted in 1993 and as a part of that review, JYT activities

were also considered. As another important milestone, MTI put in 1996 an inde-

pendent Ad Hoc Group to plan the continuation of the two previous JYT

programmes and, in particular, to discuss the programmatic needs to support au-

thorities. As a result, first the JYT2001 (1996–2001) programme was established,

and thereafter KYT 2002–2005 and its present successor KYT 2010, launched in

2006 and running until the end of 2010, were implemented.

The objectives and mechanism for funding of the nuclear research was revised in

the Nuclear Energy Law amendment in 2004. In the nuclear waste management

area, the law defined the aim of the public research as “ensuring that the authorities

have such sufficient and comprehensive nuclear engineering and other readiness at

their disposal as needed for comparisons of the different ways and means of imple-

menting nuclear waste management”. As a consequence the National Nuclear

Waste Management Research Programme, KYT, was redefined and a framework

programme for the research period 2006–2010 was published as “KYT 2010, Pub-

lic Nuclear Waste Management Programme in Finland”.
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In the summer 2007 the MTI decided to evaluate the first two years of the KYT

2010 programme. Besides the WATRP review, the publicly administrated waste

disposal programmes have not been externally.

Methodology

The Ministry of Trade and Industry (MTI) nominated and constituted an Evalua-

tion Panel to provide a formal review of the KYT 2010 programme, in accordance

with the Terms of Reference cited in Appendix A of this report. The Evaluation

Panel was provided background documents on the KYT 2010 Programme via CD

prior to the formal review. These documents are listed in Appendix B. The field

mission of the review was conducted the week of October 29th to November 2nd,

2007 at the MTI and STUK offices in Helsinki.

Individual interviews were organized by Jaana Avolahti of MTI, including repre-

sentatives of the MTI, members of the KYT Steering Group (“Steering Group’),

members of the KYT Support Group (‘Support Group’) and technical leaders of

KYT research projects. The interviews were conducted in 30- to 60-minute

meetings in which the interviewees were invited to present their own information

and insights on the KYT programme, followed by a question-and- answer dia-

logue with the Evaluation Panel. A complete listing of interviewees is given in

Appendix C.

It is important to stress that these interviews focused on organizational, opera-

tional, and achievement aspects for the current KYT 2010 projects, as instructed in

the Terms of Reference from MTI (Appendix A); there was no detailed, technical

review of the merits or specific results of KYT 2010 research projects.

Outline of Report

This summary report of the findings of the KYT 2010 Evaluation Panel is divided

into the following sections:

• General Conclusions

• Responses to MTI Questions

• Observations and Recommendations

The observations and recommendations may be viewed at going beyond the exact

conditions of the Terms of Reference for the Evaluation Panel, however, the evi-

dent success of the current KYT 2010 programme presented possible opportunities

that did not seem prudent to ignore.
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Results

General Conclusions

When looking at the aims and objectives given by the legislation for projects sup-

ported by KYT 2010, and at the practical guidance provided by the KYT Steering

Group, a number of competing aims and objectives can found.

To achieve the overriding goal – to provide unbiased and appropriate capacity for

future evaluations of the acceptability of the Finnish waste management when

compared to other possible and realistic waste management approaches – the

KYT-programme must be based on a suitable balance between these potentially

conflicting ambitions. The Evaluation Panel is aware of the difficulties involved in

such a procedure, and the need for recurrent revisions as the Finnish waste mana-

gement programme advances and new external circumstances might develop.

As a general conclusion, the Evaluation Panel has found that the KYT 2010 Prog-

ramme, as implemented and guided by the Steering and Support Groups, provides

a reasonably balanced programme in areas supporting in a generic way the current

Finnish nuclear waste management programme, the development and preservation

of new competence, and possible alternative options.

Some of the competing constraints, such as

• the wish to address only areas of importance for the waste management

vs. the need to keep away from the R&D focused to the ongoing imple-

mentation and licensing, and

• the need for basic educational efforts vs. the requirement for only sup-

porting research of high scientific standard

as well as possible operational definitions of competence centres and optional al-

ternatives in waste management, will be discussed in the section Observations and

Recommendations.
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Response to MTI Questions

Are the achieved results in balance with the funding?

The Evaluation Panel has looked at how the various activities of the KYT 2010

programme support the basic needs to be able to provide unbiased and appropriate

capacity for future evaluations of the acceptability of the Finnish waste manage-

ment and concluded that the achieved results are in reasonable balance with the

aims expressed in the law that established the fund.

The achievements regarded as most important include:

• Preserving / enhancing existing competence in key technical areas. Rea-

sonably substantial support has been given for the completion of PhD

and MS degree holders.

• Development of important technical areas and capabilities. Many activi-

ties have been directly focused on bringing in techniques for measure-

ment and characterization into the Finnish waste management, e.g., rock

stress characterisation by acoustic emissions, molecular biological met-

hods for evaluating microbial activity in the bedrock, advanced methods

for measurement of deformation mechanisms in copper.

• Maintaining awareness of alternative fuel cycles/waste management

options. The continuity in the monitoring of the international develop-

ment on partitioning and transmutation (P&T) is important for keeping

a minimum level of know-how in this area. The awareness of potential

and realistic alternatives within the system presently under development

in Finland will be further discussed in the section Comparisons of

Options.

• Maintaining a high scientific standard and quality control in the funded

activities. Although it is difficult to discuss the quality of an educational

process in terms of scientific quality, the fact that dissertations have been

supported and degrees have been given is encouraging, as is the fact that

numerous articles presenting KYT-supported research have been pub-

lished in peer reviewed periodicals. Quality assurance procedures, similar

to those used in the SAFIR programme to assure full and proper acknow-

ledgment of KYT funding and oversight, also could be applied.

Since this review was conducted at an early state of the KYT 2010 programme, and

since many approved projects have had a duration of many years the Evaluation
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Panel has also used the documentation in the final report of the 2002–2005 period

when forming the above conclusions. The Evaluation Panel finds the continuity

and stability created by having the opportunity to continue projects over many

years important, especially in the educational process. See further discussion in the

National Plan/Education section.

How well does the expertise cover the field? Is the entire KYT programme

balanced to different fields in nuclear waste management?

The Evaluation Panel regards the KYT programme, as illustrated by the list of pro-

jects approved for 2007, as reasonably well balanced when also taking into ac-

count the earlier KYT 2002-2005 projects. It is neither possible nor wise to try to

cover all different fields when taking into account that the KYT funding is limited,

and that not all fields are of high significance with respect to KYT objectives and

its mandate.

Thus, the KYT-programme has given a good coverage of the

• areas that are important for the needed competence,

• areas that are of high safety importance,

• emerging areas relevant to waste management, and

• development in alternative options to direct geological disposal of

spent nuclear fuel.

The Evaluation Panel has seen a change in balance from the focus on far field stu-

dies earlier to the present focus on near field studies for 2007. Such changes are a

natural consequence of changing emphasis as the Finnish programme evolves and

matures, and are also expected to take place in the future.

The low involvement on social issues is noted with regard to the role of the KYT

programme as a funding source supplementing the goal-oriented funds of Posiva

and STUK. The possibility of addressing social issues within the KYT programme

might deserve a greater emphasis in calls for proposals as the time for the applicati-

on for a construction license is approaching. See further discussion in the Compa-

risons of Options section.

To provide a good transparency in how the selection of important areas for

build-up and preservation of competence, the Steering Group should consider

compiling an action plan with an overview of the competence situation in Finland

today and for the coming 10-year period. Due regard should be given to expected

retirements both in the groups directly involved with the Finnish waste manage-

ment programme and in relevant departments of Universities and Research

Institutes.
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Has the 2004 reorganization of the funding been successful?

The amount of funding of the publicly administrated nuclear waste research has

evolved since it’s beginning rather predictably, but the change of the nuclear law

in 2004 has consolidated the continuous allocation of resources. The maximum

amount of funding for KYT equals 0.08% of the annually determined liability of

the nuclear waste. The money is collected by the utilities in contrast to the pre-

vious annual government budget. After the amendment of the law the organisati-

on of the research programme was refocused to emphasize the main objectives

expressed in the law. Earlier programmes had rather large steering groups con-

sisting of all stakeholders and representatives from the research institutes invol-

ved. Presently the Steering Group makes the strategic decisions and gives its fi-

nal recommendations for the suggested project proposals after the scientific and

technical evaluation done by the Support Group. The final decisions are made by

MTI after considering the comments by STUK and by the Advisory Committee

on Nuclear Energy.

It is clear that the continuity of the funding has had a positive stabilizing effect, in

particular in regard to the long-term commitment of the activities involved in nu-

clear waste management. Individual projects are funded on an annual basis, but in

principle the Steering Group can provisionally reserve resources for projects las-

ting longer than one year. The rule of the “0.08%-liability” takes into account in-

flation, but otherwise the rather fixed funding level is rigid and may be an inflexi-

ble constraint if an even higher national level of ambition (see later sections of this

report) and matching R&D opportunities evolved for the future KYT programme.

For launching of future KYT projects and initiatives, and in particular of new

areas, the resources generated by the “0.08% liability” might be insufficient. It is

not obligatory to use all the allocated KYT money, but in practice all the funding is

already earmarked in the beginning of the year and only seldom not fully used du-

ring the year. Some small financial administrative difficulties have been encoun-

tered, as for instance the de minimis rule and the value added tax of the co-ordinati-

on, but these problems have been tolerable.

The new programme organisation consists of a Steering Group with members from

STUK, Posiva, TVO and Fortum, the National Technology Agency of Finland

(Tekes) and MTI. The Steering Group oversees the planning of the research prog-

ramme and monitors the quality of the research results.

The Support Group has five members from STUK and four members from indust-

ry, Posiva, Fortum Nuclear Services, TVO, and Saanio and Riekkola. The Support

Group makes a detailed assessment of the project proposals and monitors the ad-

vancement of the projects.
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Neither the Steering Group nor the Support Group includes researchers involved

in the programme. This situation ensures neutrality of the project proposals, but

makes a challenge to obtain sufficient technical expertise to review proposed pro-

jects – especially because of the widely multidisciplinary areas that have to be dis-

cussed. As a comparison the Finnish Nuclear Safety Research Programme,

SAFIR2010, has eight support groups for rather distinct research areas (from reac-

tor physics and thermal dynamics to organisational issues) and in each group the

research institute representatives are also present.

Before KYT 2010, the co-ordinators came from VTT and they were senior experts

in the nuclear waste issues. Final reports were professionally done and obviously

the co-ordinators made large contributions to the reporting. The present co-or-

dinator was chosen in competitive bidding and his role is for the moment mainly

administrative. As suggested later in this review report, the KYT Steering Group

could take a more active role to discuss and guide integration of the diverse indivi-

dual KYT projects, as well as to promote a wide dissemination of results.

As regards the networking of the researchers and stakeholders and administrative

bodies, the present KYT organization is still regarded as an administrative tool for

funding and reporting. The possibility of more interaction with the various part-

ners, both within and outside of Finland’s nuclear energy industry, is discussed in

a later section of this review report. In general, the present KYT organization has

achieved a balanced programme satisfying the customer needs, although the sug-

gested broadening of integration and interaction with other Finnish partners could

aid in maintaining this balance.
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Observations and Recommendations

Research Neutrality

The research conducted under KYT 2010 should be ‘neutral’ in the sense that is-

sues directly related to, or contributing toward, licensing of a deep geological re-

pository are to be excluded. At the same time, KYT research is to emphasize topics

of national importance. These two objectives are obviously met by KYT projects

addressing options outside of direct geological disposal (e.g., partitioning and

transmutation, uranium mining). The Evaluation Panel felt it was important, in ad-

dition, to affirm that the scope of other KYT repository-oriented projects also con-

form to these two objectives. The key goal of the KYT 2010 is to finance research

and training ensuring that the authorities have sufficient and comprehensive

knowledge on topics relevant to all aspects of nuclear waste management. Based

on our review of the KYT programme, we find that this goal has been well met by

the KYT Steering Group, who have implemented a reasonable approach for inter-

preting proposals that honors the intent of ‘neutrality’, while achieving relevance

and usefulness for all nuclear stakeholders in Finland.

Comparison of Options

The Finnish law gives the aim of the KYT fund as “to provide unbiased and appro-

priate capacity for future evaluations of the acceptability of the Finnish waste ma-

nagement when compared to other possible and realistic waste management ap-

proaches.” This need for appropriate capacity is further elaborated in the Frame-

work Programme that defines areas where technical competence and manpower

should be developed.

As a consequence, the KYT programme, besides following international develop-

ments of partitioning and transmutation, is mainly oriented towards basic compe-

tence in areas of high importance to waste management without being directly re-

lated to a specific design or licensing issue in the Finnish programme today. No

current KYT studies have been focused on the question, “What (if any) are the rea-

listic options or alternatives to the Finnish system today?” There is a risk that the

role of the KYT fund will evolve into a minor extra funding source for basic nu-

clear waste management competence in addition to the bigger research program-

mes funded by Posiva/STUK and by basic Finnish support to their universities and

technical institutions.

The Evaluation Panel is aware of the difficulties to define realistic high-level op-

tions and alternatives to waste management beside those focused on international-
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ly (e.g., P&T, reprocessing, advanced fuel cycles, etc.). This is especially true

when the KBS-3 type repository concept developed for the geologic environment

existing in Fennoscandia has been studied for many decades, in many countries.

Obviously the realistic options within the basic approach at this stage – deep dis-

posal in a geological repository – are of more limited nature, consisting mainly of

different materials used in barriers, different designs, different fabrication or em-

placement methods, etc. Retrievability is also an issue worth deeper scientific

scrutiny.

The Evaluation Panel observes that many of these lower-level options will be clo-

sed in Finland around 2012 when an application for a repository construction li-

cense will be submitted by Posiva and reviewed at STUK. We also recognise the

fact the acceptance of a design also involves an understanding that an obviously

better or more suitable concept for constructing the repository is not available.

Such alternative concepts are sometimes strongly coupled to the actual selection of

design parameters, and thereby naturally belonging to the Posiva and STUK res-

ponsibilities

Optimisation of Posiva’s repository concept, however, can be expected over the

many decades envisioned for construction and waste emplacement of a repository,

arising from new developments in basic science and engineering. Assuming that

such optimisation of present repository concepts is acknowledged as likely by the

KYT Steering Group, it would be useful for the Steering Group to explicitly identi-

fy various realistic options (hence, potential research areas) that exist in relation to

future stages of implementation the Finnish programme. This would aid in main-

tain and highlight the neutrality of the KYT programme and direct it to areas where

new developments might require re-evaluation of initial concepts, or where new

methods and techniques could be utilized.

National Plan for Education on Nuclear Waste Management

According to the Finnish nuclear law, the operators are obliged to participate in fi-

nancing of research aimed at ensuring that the authorities have such sufficient and

comprehensive nuclear engineering expertise and other readiness at their disposal

as needed for comparisons of their different ways and means of implementing nu-

clear waste management. As new experts are needed to replace retiring experts, a

clear objective of the programme is to train new professionals for the nuclear waste

management field. In this regard, KYT serves, in part, the educational needs for

both authorities directly and Posiva and other nuclear stakeholder indirectly.

Action plan for education and training: The need of new professionals has to be

identified and an action plan to satisfy these needs should be made. In KYT the

Steering Group ought to take the lead in developing such an action plan as the basis
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for a longer-range, goal-oriented training and education programme for waste ma-

nagement. Some recommendations and selected ideas to be included in such an ac-

tion plan are presented throughout this report. The resources needed to materialize

these activities are not specifically addressed.

A national waste management seminar: In the KYT programme, young resear-

chers with different backgrounds and educational degrees participate in scattered

locations. The annual KYT research seminar gives KYT participants an overview

of the activities. A more in-depth introductory seminar on waste management, ho-

wever, would be useful to help put the diverse KYT projects into a broader, integ-

rated perspective with respect to nuclear waste management. Such a seminar could

describe the central research issues of various subfields and to comprehend the ti-

me-scales and relative importance of the entity. Some ingredients of such seminar

material can be found from the National Safety Course YK, and also from the rat-

her comprehensive training course currently conducted by Posiva for its new staff.

In the five subsequent YK courses, lasting 5–6 weeks, more than 50 students in

each have been trained. A basic seminar on nuclear waste management does not

need such a large enrolment and time commitment, and a seminar with a critical

mass of KYT participants might be organised every other year, for example.

International opportunities: Within KYT, more detailed issues could be discussed by

seminars or topical lecture courses whenever enough networking between the uni-

versities can be found and a critical mass of students can be assembled. Numerous

courses related to EU projects on nuclear and radiation safety and waste are or-

ganised as summer schools, and generally European students may take part in these

at a reasonable fee. The courses have quality assurance and can be accepted as the

student’s academic requirements. To mention some the EU co-ordination actions,

CETRAD, ESDRED, and ENEN-II, are directly related to geological waste dis-

posal, while EUROTRANS and ACTINET-6 both have key goals for training an

education etc., and similarly for the technology platform CARD. Information about

the EU opportunities and matching to KYT research interests is required, and some

travel money would need to be allocated to participate in the courses.

An international (summer) course held in Finland on selected key research topics

is an interesting possibility. The country can offer excellent lecture facilities, tra-

vel attractions, and an outstanding marketing niche due to the highly interesting

and relevant Finnish nuclear projects. The organisational planning and resources

are, of course, an issue, but on the other hand this would offer visibility of the KYT

and overall Finnish programme, promote broader networking between KYT and

international colleagues, and provide a challenging training experience, too.

With respect to individual training opportunities, the education of individual re-

search students is, of course, the responsibility of the university, but some co-or-
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dination and assistance could be obtained from KYT. When the goal is to educate

a professional in the field, an individual study plan of the students activities within

KYT should be done and discussed together with the student, the supervisor and a

mentor from the Support Group. In KYT projects, resources should be reserved to

finalise the results in an archival journal paper that is also part of the student’s the-

sis. Currently, many of the projects produce a technical report or a conference abst-

ract. To raise the visibility and impact of KYT studies, a study plan could also in-

clude participation in a national seminar as mentioned above, as well as considera-

tion of international opportunities as well.

The short-term funding of KYT students is an obstacle that is further emphasized

by the considerably better salaries paid by the private sector. A longer several year

commitment, say, might remedy the situation. Another possibility is to consider

co-training, where the student starts in an academic research laboratory and closer

to graduation moves to a new unit, such as an industry or research institute, for

example. This assumes that both workplaces would allow for integration of the re-

search project and the student is able to finish such co-funded studies to the satis-

faction of all funding sources.

In conclusion, in KYT programme the training and education activities can furt-

her be enhanced and more systematically co-ordinated. There are many possibi-

lities and flexible alternative available that usually do not require excessive new

resources.

Safety Assessment Methods

Both in the MTI letter regarding the acceptance procedure for project proposals

and in the Framework Programme for the KYT-2010, safety assessments and per-

formance assessment (SA/PA) are recognized as a pivotal area for the KYT re-

search. Many projects in the present KYT 2010 programme, and earlier, have been

addressing safety related processes taking place in various barriers and their role in

the total repository safety. As long as they focus on critical safety issues and basic

know-how, the Evaluation Panel finds them well within the mandate of the KYT

programme. But the reviewers have found few activities that have addressed the

key topic of Safety or Performance Assessment Methodology, as such. This is vie-

wed as a missed opportunity in the current KYT, and that MTI and the Steering and

Support Groups should explore means of soliciting future proposals in the SA/PA

area.

In fact the methods for evaluating long-term safety of a repository system in its na-

tural geologic setting are essential for the general understanding of the safety is-

sues in nuclear waste management. They also constitute necessary tools for evalu-

ating the acceptability of potential new nuclear fuel-cycles, as well as for compa-
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ring existing ideas for disposal with possible alternative designs for repository sys-

tems or the barriers involved. Although many of the techniques used are standard

procedures in risk and safety assessments of large technical systems (e.g. modeling

of various process, probability assessments, methods for uncertainty/sensitivity

analysis, etc), there are also methods that has been specifically developed for the

long-term evaluation of deep geologic disposal of high level radioactive waste.

These include, for example, the development of bounding scenarios for addressing

effects from processes that are too complicated to model, the characterization of

natural features that can only be statistically described, and evaluating the conse-

quences of natural events that only can be modeled in stochastic terms today. And

there is also the need to compare potential releases and their consequences with

existing regulations taking due account of the timescales and their impact on hu-

mans and the environment.

During the last decades there has been an increased interest in utilizing this assess-

ment methodology in other areas, such as disposal of wastes containing dangerous

chemicals or heavy metals, and a growing interest globally for risk evaluation of

possible consequences from natural calamities like extreme flooding, winds or

earthquakes. The Evaluation Panel thinks there is now a good possibility to com-

pare the methods used in nuclear waste management with those in the new types of

evaluations, and at the same time educate a new generation of safety PA/SA com-

petence. The benefits of such an effort would be threefold, all within the mandate

of the KYT programme:

• A further possibility for testing and development of the assessment met-

hodology.

• An enlargement of the relatively small group of individuals involved

with these type of assessment within Posiva and STUK with people that

have a different educational background.

• A possibility for creating a broader understanding in the society in gene-

ral of the issues involved in the safety aspects of nuclear waste manage-

ment, the methods available for evaluating them, and the quality and li-

mitations of them.

The Evaluation Panel is aware of the fact that the Steering Group has clearly an-

nounced their willingness to support project proposals with a focus on safety as-

sessment methodology in their recommendations for areas for year 2008. Should

no such proposals be found when the proposals are received, the Evaluation Panel

recommends that an active effort be made within the KYT programme to define

the outline for such an activity of comparison and education, and to solicit a suita-

ble organization for its realization.
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Building on KYT Success

The General Conclusions of our KYT 2010 review are favorable with respect to

accomplishments within the current budgetary and technical constraints of the

programme. The KYT 2010 programme serves as a “common well” from which

all stakeholders involved in nuclear waste management in Finland can expect to

benefit. Based on our interviews with participants at all levels of the programme,

however, we also detected a belief that perhaps even greater benefits could be at-

tained by raising the various levels of contribution.

At the highest level, it is suggested that the MTI itself could raise its own ambition

level with respect to maintaining the specific technical competencies that are wit-

hin the KYT scope, and for developing new and independent competencies. Hig-

her levels of ambition would necessarily imply higher levels of available resources

or perhaps a more focused use of available resources. As suggested elsewhere in

this report, the Steering Group could develop an explicit identification of realistic

alternative options in the Finnish programme, a greater emphasis on safety assess-

ment methodology, and a longer-range action plan for the training and education

and future expertise. This information would then provide a concrete basis for dis-

cussion on the need for any programme redirection or enlargement.

With an increase in national ambition level, there could also be a corresponding

increase in the participation level in building and maintaining core competencies

in Finland related to nuclear waste management. Much of the current equipment

and background training used in KYT projects were funded in large part by

non-nuclear R&D programmes, including mining, civil engineering, and corrosi-

on testing. The facilities, equipment and staff of KYT projects, in general, are sha-

red with these non-nuclear programmes over the course of a year. Broader co-par-

ticipation and planned coordination of other governmental and industrial partners

with KYT projects could allow new or expanded technical capabilities to be for-

med in Finland. Such partnership, if achievable, would also allow for greater flexi-

bility in assuring continuity in support of KYT students and staff who are funded

on a year-to-year basis.

Thirdly, it was remarkable that a high percentage of KYT researchers expressed an

interest in having higher expectation levels set for them by the Support and Stee-

ring Group. While past and current KYT projects have produced technical journal

articles of their research, the actual annual reporting requirements for KYT are rat-

her perfunctory compared to requirements from comparable technology program-

mes. If aided by a more active mentoring role by the Steering and Support Groups

to better help them understand the context and implications of their results, many

KYT researchers felt greater production of high quality internal and technical jour-

nal reports can be reasonably expected.
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Finally, the impact level and visibility of the KYT could also be raised with res-

pect to technical peers, nuclear stakeholders and the general public in Finland.

Although no longer produced, past KYT (and KYT fore runner) programmes

did compile individual summary reports from researchers into an annual re-

search report. While the distribution, hence impact, of such past reports see-

med limited, greater impact might be achieved in several ways. A compiled

KYT annual report in the future might also contain overview sections contribu-

ted by the KYT Coordinator and cognizant Support Group members to better

place the KYT results into the larger context of nuclear waste management in

Finland. Furthermore, a year-end KYT Workshop could be convened, with in-

vitations to nuclear stakeholders both in and outside of Finland, as well as to

the Finnish public. Important impacts from such an open forum would include

(1) disseminating KYT results to a wider audience, and (2) giving KYT stu-

dents and researchers valuable experience in making technical presentations. A

more detailed KYT web site containing the compilation of current and past

KYT studies could also enhance the visibility and impact of the overall prog-

ramme.

New Centres of Excellence

Several KYT researchers stressed that their KYT programme and capabilities in

Finland were at the forefront of technical centres of excellence in Europe. Other

KYT researchers, however, noted that part of their programmes involved utili-

zing special capabilities at centres of technical excellence outside of Finland in

Europe and elsewhere. This included facilities such as synchrotron sources, to-

mographic imaging, and biological processing. Such networking between KYT

and centres outside Finland is a mark of well-conceived and well-managed R&D

proposals, because Finland obviously cannot be a leader in all technical en-

deavors associated with building and maintaining costly, specialized research

equipment and facilities.

It might be beneficial, however, for the KYT Steering Group with its broad-ba-

sed representation to critically examine if there are technical and SA/PA areas

related to nuclear studies in which Finland might be able to develop new cent-

res of excellence. The MTI could aid this effort by taking a proposed topical list

from the Steering Group (perhaps part of a larger action plan), and surveying

other ministries, universities, and industry sources for comment and expres-

sions of mutual interest. The organization and possible timing for such an ex-

ploration of new centres of excellence may not conform with the current waste

management schedule in Finland, but the merits of a periodic solicitation and

survey of new opportunities for centres of technical excellence should be con-

sidered.
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Integrated R&D

There are currently about 20 well-focused KYT projects being conducted in 2007,

and a new round of solicited proposals indicates that this number may grow in

2008 and beyond. As noted elsewhere in this review report, the KYT projects seem

reasonably distributed among key areas related to nuclear waste management,

with an increase in projects related to the key safety components of the engineered

barrier system (EBS). The range of measurement and analytical techniques is also

notably broad, including physical, chemical, geological, and most recently biolog-

ical methods.

A perceived weakness in such a widely distributed set of methods and approaches

applied to narrow technical issues is that the results cannot always be readily inter-

preted as to their consequence on the performance of a multiple-barrier repository

system. One suggestion, discussed throughout this report is for greater mentoring

of the KYT students and staff by the Support Group and Coordinator to help place

KYT studies into a system-wide context. Another suggestion is to specifically so-

licit and select some future KYT proposals that involve a more integrated approach

on areas of key importance, either by consideration of multiple barriers or coupled

processes, or use of multiple, complementary methods. Indeed, several KYT pro-

posals seem well conceived to take advantage of several independent techniques

that can be combined.

There are numerous impediments to development of more widely integrated KYT

proposals. Firstly, identification of such integrated R&D issues implies a rea-

sonably high-level of understanding of the safety functions of a multiple barrier

geological repository or the multiple and diverse factors associated with non-dis-

posal options. This level of understanding is generally not well understood outside

of repository implementing and regulatory groups, so active mentoring by such re-

pository groups (as represented on the Steering and Support Groups for example)

would be required. Secondly, even after there is an understanding of integrated

R&D, there would be a need for finding the right network of complementary skills

to form an integrated team of researchers. This would be another area in which gui-

dance by the Support Group would be needed. Thirdly, analysis of integrated sys-

tems typically involve greater costs and longer time scales for useful results to be

obtained; these conditions seem to conflict with current funding constraints on

KYT.
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Appendix A

Terms of Reference provided to the Evaluation Panel

On 16 August 2007 the Ministry of Trade and Industry invited a team in an evalu-

ation of the scientific output of the Finnish Nuclear Waste Management Program-

me “KYT”. The evaluation of KYT addressed the following main questions:

a. Are the achieved results in balance with the funding?

b. How well does the expertise cover the field? Is the entire KYT program-

me balanced to all different fields in nuclear waste management?

c. Has the 2004 reorganisation of the funding been successful?

d. Challenges and recommendations.

The Ministry supplied the evaluators with material concerning the history, status

and strategy of KYT. The evaluators made a site visit to the Finnish Counterparts

of KYT and interviewed the management and personnel of the different participa-

ting organisations of KYT, in an organized manner.
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Appendix B

List of reference documents provided to the

Evaluation Panel

Government proposal to Parliament for a law concerning amendment of the Nuc-

lear Energy Act

Government bill for amendment of the Nuclear Energy Act

The Finnish Research Programme on Nuclear Waste Management “KYT2010” in

2006; Project Proposals. Call for proposals for projects.

The Finnish Research Programme on Nuclear Waste Management (KYT)

2002–2005, Final Report. VTT Research Notes 2337, Espoo 2006.

KYT2010 Public Nuclear Waste Management Programme in Finland, Framework

Programme for 2006–2010. www.ydinjatetutkimus.fi

Research projects 2007. Project descriptions and main achievements.

www.ydinjatetutkimus.fi
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Appendix C

Persons interviewed by the Evaluation Panel

Lasse Ahonen, Geological Survey of Finland

Markku Anttila, Technical Research Center of Finland

Jari Aromaa, Helsinki University of Technology

Pertti Auerkari, Technical Research Center of Finland

Jorma Aurela, Ministry of Trade and Industry

Jaana Avolahti, Ministry of Trade and Industry

Esko Eloranta, STUK

Aimo Hautojärvi, Posiva Oy

Hannu Hänninen, Helsinki University of Technology

Jussi Heinonen, STUK

Karl-Heinz Hellmuth, STUK

Kaisa-Leena Hutri, STUK

Riku Huttunen, Ministry of Trade and Industry

Pirkko Hölttä, University of Helsinki

Merja Itävaara, Technical Research Center of Finland

Jukka Juutilainen, University of Kuopio

Ilpo Kallonen, Fortum Power and Heat Oy

Markku Kataja, University of Jyväskylä

Maarit Kelokaski, University of Helsinki

Rainer Laaksonen, Technical Research Center of Finland

Jarmo Lehikoinen, STUK

Heikki Leinonen, Carrum Oy

Mira Markovaara-Koivisto, Helsinki University of Technology

Olli Okko, STUK

Markus Olin, Technical Research Center of Finland

Risto Paltemaa, STUK

Eero Patrakka, Posiva Oy

Kari Rasilainen, Technical Research Center of Finland

Mikael Rinne, Helsinki University of Technology

Esko Ruokola, STUK

Timo Saario, Technical Research Center of Finland

Pekka Särkkä, Helsinki University of Technology

Marja Siitari-Kauppi, University of Helsinki

Margit Snellman, Consulting Engineers

Juhani Suksi, University of Helsinki

Olli Taivainen, Teollisuuden Voima Oy

Jussi Timonen, University of Jyväskylä

Jari Tuunanen, Teollisuuden Voima Oy

Tero Varjoranta, STUK

Juhani Vira, Posiva Oy

Seppo Vuori, Technical Research Center of Finland
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