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Concluding remarks 

SKB has now been working in the site investigation regions for more than 10 years. We feel that 
the residents generally have trust in our work. SKB has occasionally commissioned opinion polls 
on people’s attitudes towards a deep repository. One of the clearest tendencies is that people 
with the most knowledge about SKB and the final disposal method are the ones who are the 
most positive. This is particularly clear in the municipalities where we have performed 
feasibility studies and site investigations, and where the issue has been discussed for a long time. 
Around four out of five of the people in Oskarshamn and Östhammar are in favor of building the 
respective facilities in their municipality. This is a confidence in our project that must be 
maintained. 

The selection of the site and the license application is the result of over 30 years of technical 
research and development and close to 20 years of siting work. We are now ready to change the 
emphasis of our work towards more of industrial implementation of a final repository for spent 
nuclear fuel in Forsmark. Within a few years SKB will also include a sizeable construction 
department. 

At the same time we will, however, continue our programme for communication and 
stakeholder involvement which we consider to have been a corner stone behind a successful 
development and siting work so far. 

Construction and Operation of a Deep Geological Spent Fuel Repository in Sweden; 
Some Regulatory Aspects and Challenges – B. Hedberg (SSM) 

Abstract 

The implementation of a deep geological spent fuel disposal concept in Sweden poses challenges 
on both implementer and regulator in many aspects. One such challenge is the application of 
the regulatory framework in a different situation compared to conventional process type nuclear 
facilities. A specific challenge in this regard is how to understand and address constraints from 
post-closure safety related to the construction and operation of the repository. The maybe most 
challenging aspect, however, is the unusually long time frame, i.e. many generations, for 
realization of the project. This paper addresses some of these challenges from a regulatory 
perspective.   

Introduction 

When nuclear power was introduced to become part of the Swedish energy mix in the late 1960’s, 
the licensing process was somewhat different compared to today’s situation. No formal 
regulations existed and requirements on licensees were imposed as license conditions. The 
present prerequisites for licensing nuclear facilities was formalised in the late 1990’s through the 
introduction of the general regulations concerning safety in nuclear facilities [1]. It should in this 
context be emphasised that the general regulations were developed at a time when all Swedish 
nuclear power reactors were already constructed and taken into operation and that nuclear 
power was planned to be phased out by 2010. Thus, the main focus in the regulations is on safe 
operation of existing facilities rather than on construction of new facilities, and with great 
emphasis on nuclear power reactors. 

Although the new regulations were to some extent (and in principle) used for the licensing of the 
extension of the central interim storage for spent fuel (Clab), they have so far not been used as 
basis to license a new nuclear facility. The on-going review of the by SKB2 recently submitted 

                                                        
2 Swedish Nuclear Fuel and Waste Management Co (in Swedish: Svensk Kärnbränslehantering AB) 
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license applications for establishing a spent fuel disposal concept3 according to the so called 
KBS-3-method4 will be the first time that the regulations will be used as formal basis for 
licensing a new nuclear facility.  

A stepwise licensing process 

One important element in the legislative and regulatory framework is the lifecycle perspective 
for a facility, based on a step-wise licensing process. Each decision to grant a 
license/authorization to move from one phase to the next is founded on the regulatory review of 
an application from the implementer, based on an appropriate collection of arguments and 
evidence to justify the decision. The lifecycle approach is emphasised by the fact that the 
government is involved only twice in the process; in the very first step (licensing for siting, 
construction, and operation) and in the very end when a licensee has fulfilled his duties and 
applies for exemption from further responsibilities (“de-licensing”). Authorisation for the 
intermediate steps is delegated to the regulatory authority. With this set-up, the government 
must - at least in theory - already at the time of licensing of a nuclear facility take all the 
subsequent steps until de-licensing into consideration, as a basis for granting a license. 

The safety analysis report (SAR) is central in the overall process. The SAR should provide an 
overall view of how the safety of the facility is arranged in order to protect human health and 
the environment against nuclear accidents. The report shall reflect the facility as built, analysed 
and verified, as well as show how the requirements on its design, function, organization and 
activities are met. A preliminary safety report shall be compiled before a facility may be 
constructed. The safety report shall be updated before trial operation of the facility may be 
started. The safety report shall be supplemented before the facility is taken into routine 
operation. The safety report shall subsequently be kept up-to-date. 

Conventional nuclear facilities and general principles 

For conventional nuclear process type facilities, e.g. nuclear power plants, treatment and storage 
facilities etc., the different phases during the lifetime of the facility follow in sequence. That is, 
the construction phase is followed by the trial operation phase which is followed by the routine 
operation phase which is followed by the decommissioning phase. Also, construction activities 
are finalised before (trial) operation commences and no major changes is anticipated to the 
structure of the facility during its operational lifetime. Another characteristic for a conventional 
process type nuclear facility is that all radioactive materials will have been removed from the 
site before de-licensing of the facility. 

As accounted for in the introduction, the general regulations focus on facilities in operation and 
do not address specifically construction of new facilities. The regulations have recently been 
amended to better address also the decommissioning phase.  

 

Specifics for licensing a deep geological repository 

For a spent fuel repository of a KBS-3 type, the situation is somewhat different compared to 
conventional process type nuclear facilities. The most significant difference being that, after 
final closure of the disposal facility, the whole inventory of radioactive substances is left at the 
site, which of course is the main purpose with the establishment of a spent fuel repository. Thus, 
containment and isolation of the waste from the biosphere for long periods of time is the main 
purpose with the facility. 

                                                        
3 SKB has submitted three applications: One application for an Encapsulation Plant and one application for a Spent 

Fuel Repository under the Act on Nuclear Activities, and one application for the disposal system (i.e. both the 
Encapsulation Plant and the Spent Fuel Repository) under the Environmental code.  

4 The meaning of KBS (in Swedish: KärnBränsleSäkerhet) is Spent Fuel Safety and number 3 indicates that the 
current version of the concept is the third variant. 
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Another important difference is that the “operational phase” encompasses activities being 
carried out in parallel, i.e. characterization, excavation, construction, disposal, as well as partial 
backfilling and closure of disposal tunnels occurs simultaneously in different parts of the 
disposal facility. Thus, the repository is essentially being constructed and closed at the same 
time over a period of roughly 50 years. Hence, construction activities, or the “construction 
phase” continues throughout the operating life time of the repository and stops only when the 
facility is properly closed and sealed. Therefore, a specific challenge is to make sure that 
excavation/ construction/disposal/backfilling activities are carried out such as not to jeopardise 
the anticipated initial state for the passive post-closure development (“operation”) of a sealed 
and closed repository.  

As accounted for in the introduction, the general regulations do not focus very much on 
construction activities for establishing new facilities. Also, the concept as well as requirements 
on content and structure of the safety analysis report (SAR) is based on the operation of 
conventional process type of nuclear facilities, i.e. nuclear power reactors or a waste treatment 
or storage facilities. Hence, the general regulations for a deep geological KBS-3-type repository 
must be applied with due consideration to the specific character of the facility, i.e. a repository 
under continuous excavation/construction/ 
disposal/backfilling and partly closure. For the same reason, the traditional concept for a SAR 
may not be appropriate for a disposal facility in a state of continuously changing environment. 

  

Constraints related to construction and operation from post-closure safety 

For conventional non-nuclear facilities, ordinary norms and standards are applicable. 
Conventional requirements valid for any facility exists for e.g. rock excavation, mining, concrete 
structures, worker safety, fire safety, ventilation, electrical installations etc.  

For any nuclear facility additional requirements apply with regards to operational nuclear safety 
and radiation protection. Those additional requirements can be described as imposing 
restriction on conventional non-nuclear facilities, i.e. the same type of activity that is performed 
in a conventional non-nuclear facility may be subject to harsher control and less flexibility when 
performed in a nuclear facility. 

For a spent fuel repository designed to provide post-closure containment and isolation, 
additional restrictions apply due to the risk for potential interference with post-closure safety. 
Those additional requirements impose even harsher restrictions on the construction and 
operations of a repository compared to conventional nuclear facilities. 

Within the regulatory framework, two pieces of regulations have been developed to address 
mainly requirements on consideration of post-closure safety, which is not addressed per se in 
the general regulations [2], [3]. These regulations are applicable only for disposal facilities and 
supplement the general regulations that apply to all types of nuclear facilities. 

   

Unusually long timeframes 

The unusually long time frame for realization of the project poses specific challenges on the 
regulator as well as the implementer. Current plans envisage closure of the repository in 50 or 60 
years from now. The historical/technical development during the last 50-60 years illustrates the 
necessity to allow for flexibility during the period between licensing and de-licensing of a deep 
geological spent fuel repository. Especially as regards the need for flexibility and continued 
development of the disposal concept as defined in the license application and approved when 
granting the license. The license, including specific licenses conditions, must be specific enough 
to determine whether the proposed disposal concept is safe and robust enough to be approved 
for implementation. At the same time, the license – including specific conditions – must be 
flexible enough to allow for development/refinements of the concept, e.g. due to scientific or 
other development. 
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Concluding reflexions 

Normally, the establishment of a nuclear facility is completed within a period from a few up to 
ten years, depending on the character of the facility. Also, the main phases in the life cycle for 
the facility, (e.g. construction, trial operation, routine operation and decommissioning) normally 
occur in sequence. For a Swedish KBS-3 type spent fuel repository, the situation is quite different.  
 
Construction activities will continue in parallel with emplacement of spent fuel packages for 
50-60 years until the repository is sealed and closed. Such a situation, with a constantly 
changing environment, was not envisaged when the general regulations was established in the 
late 1990’s. The licensing and implementation of a spent fuel repository therefore require 
specific attention to the application of regulations with regards to the specific characteristics of 
the repository, especially with regards to constraints from post-closure safety related to 
construction and operation activities. 
 
Also, the unusually long time frame for realization of the project poses specific challenges on the 
regulator as well as the implementer. The license, including specific licenses conditions, must be 
specific enough to determine whether the proposed disposal concept is safe and robust enough 
to be approved for implementation but also flexible enough to allow for 
development/refinements of the concept. 
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Final repository for spent nuclear fuel-the role of the municipality – M. Berggren and 
V. Lindfors (Municipality of Östhammar) 

Final disposal of spent nuclear fuel – a responsibility across generations 

A nuclear power plant creates waste that is highly radioactive and dangerous for 100,000 years. 
For this reason the waste must be stored in a way that guarantees safety for a very long period of 
time. The health and safety of future generations cannot be jeopardized. 

The municipality of Östhammar has, throughout time, been an active part in the process to bring 
forward a solution for spent nuclear waste that is as safe as it possibly can for the inhabitants in 
our municipality. The two municipalities of Östhammar and Oskarshamn do believe that they 
have been an asset for the process and contributed to make the project more understandable for 
the general public. 

The process of reviewing the SKB application for construction and running a repository for spent 
nuclear fuel by the authirities has just begun and will take several years to complete. At this 
workshop we will give an input of what can be expected if all the permissions are given and the 
local assembly of the municipality of Östhammar has said yes to the project as proposed from 


