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Based on a representation of the requirements apllicable for the party required to carry out decommissioning under 
Swiss law, this paper outlines the content of the decommissioning concept to be submitted with an application for a 
general licence for a new nuclear power plant. It also distinguishes between the decommissioning plan to be main-
tained as current throughout the entire operation of the facilities and which is to be submitted with the application 
for construction licence, and the decommissioning project required for the dismantling work. In addition it distin-
guishes between the decommissioning concept and the feasibility of radioactive waste disposal. It explains that, al-
though alternatives cannot be specifically ruled out, an immediate dismantling or a later dismantling with secure 
containment are the likely decommissioning options in Switzerland for legal reasons. Concerning the decommis-
sioning process, the basic work to be carried out in the decommissioning phase following directly on from a post-
operational phase are described and the possibility of a phased approach to decommissioning is examined, the 
aim of which can be the continued operation of disposal installations beyond the decommissioning of the facilities. 
As a conclusion to decommissioning, the paper demonstrates that the facilities will no longer present a radiological 
hazard and that the site can accordingly be used further without being subject to the restrictive conditions of the 
nuclear energy legislation. The paper also lists principles which apply in the event of decommissioning. These con-
cern organisation and human resources on the one hand, and the optimisation of work on the other, with regard to 
quality, to radiation protection legislation, and to the provision of finance. Finally, criteria are given for the choice of 
the decommissioning option to be made later in the decommissioning plan, and mention is made of the fact that in-
ternational standards which have regard to the protection of man and the environment are taken into account when 
deciding in favour of immediate dismantling as the preferred decommissioning option. 

1 Introduction 

Since the late 1960s and early 1970s Axpo AG and BKW FMB Energie AG have been successfully operating 
Beznau and Mühleberg nuclear power plants. Viewed in the long term these nuclear power plants at the Beznau 
(KKB1 and KKB2) and Mühleberg (KKM) sites will have to be replaced. An alternative to the current solution of 
purchasing electricity from other countries will also have to be found. In order to meet these capacity requirements, 
the intention is to construct new nuclear power plants, one at Beznau and one at Mühleberg. To this end, in De-
cember 2008 the planning company Resun AG submitted the relevant general licence applications to the Federal 
Office for Energy on behalf of the construction and operation companies Ersatz Kernkraftwerk Beznau AG and Er-
satz Kernkraftwerk Mühleberg AG. These new plants, referred to as EKKB and EKKM, are advanced light water 
reactors of identical design. 
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According to the Swiss nuclear energy law (KEG) [1] a general licence1 must first be obtained from the Swiss Fed-
eral Council before construction and operation may begin. In order to obtain these licences, an appropriate applica-
tion for a general licence must be submitted accompanied by the relevant documents2. The nuclear energy ordi-
nance (KEV) [2] states3 that together with the application for a general licence – including 
reports dealing with safety, security and environmental impact, conformity with urban planning and the feasibility of 
radioactive waste disposal – a concept for decommissioning must also be submitted. 

The decommissioning concept describes the basic features of the decommissioning process implemented after the 
final shutdown, whenever that may occur. This concept will later serve as the basis for drawing up the decommis-
sioning plan which will be needed to obtain the construction licence4 and which must be updated throughout the 
duration of the plant’s operation5. Following the final shutdown the plant must be decommissioned6, and to this end 
a decommissioning project conforming to the statutory provisions7 must be submitted to the supervisory authorities. 

2 Legal principles 

Swiss law makes the following requirements for the decommissioning of a nuclear power plant: 

• As a prerequisite for the issue of the general licence for a nuclear power plant, the Swiss nuclear energy 
law [1] requires that a concept for decommissioning must be submitted8.  

• The decommissioning obligations are enshrined in the Swiss nuclear energy law [1] in such a way9 that the 
proprietor is required to decommission his plant in the event of final shutdown, if the operating licence has 
not been issued or has been withdrawn or has expired10 and the government department responsible de-
mands the plant be decommissioned. In such cases, the party required to decommission the facilities must 
in particular fulfil the provisions for nuclear safety and security, transport the nuclear material to another 
nuclear facility, decontaminate the radioactive parts or treat as radioactive waste, dispose of the radioactive 
waste and monitor the plant until all sources of nuclear hazard have been removed. 

• The nuclear energy ordinance [2] requires of the applicant for a general licence for a nuclear power plant 
that he submit the concept for decommissioning as a part of the application documentation11. It also re-
quires of the applicant for a construction licence that he demonstrate that the principles of nuclear safety 
and security are adhered to12 and that he submits to this end the plan for decommissioning as part of the 
application documentation13. The nuclear energy ordinance [2] also defines the project documents which 
the party required to carry out decommissioning has to submit together with the decommissioning project14, 
and governs the manner in which the plan or project for decommissioning is to be updated15. 

                                                      
1 Art. 12 para 1 KEG 
2 Art. 42 KEG 
3 Art. 23 KEV 
4 Art. 16 para 1 (e) KEG 
5 Art. 22 para 2 (k) KEG 
6 Art. 26 para 1 (a) KEG 
7 Art. 27 KEG 
8 Art. 13 para 1 (c) KEG 
9 Art. 26 KEG 
10 acc. to Art. 68 para 1 (a) or (b) KEG 
11 Art. 23 (d) KEV 
12 Art. 24 para 1 (a) KEV 
13 Art. 24 para 2 (f) KEV 
14 Art. 45 KEV 
15 Art. 42 KEV 
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• The Swiss nuclear energy law [1] also governs the provision of finance for disposal and 
ing16, stating that the financing of the disposal of radioactive waste and spent fuel assemblies following 
shutdown of the nuclear facilities is guaranteed by the disposal fund17 and the financing of decommission-
ing and the dismantling of disused nuclear plants and the disposal of the waste thereby created is guaran-
teed by the decommissioning fund18. The proprietors of nuclear power plants make payments to the de-
commissioning and disposal fund in accordance with statutory provisions19. The contributions made to and 
entitlements arising from these funds are governed by the decommissioning and disposal fund ordinance 
(SEFV) [3]. The financing of decommissioning and the disposal of radioactive waste and spent fuel assem-
blies from operation and during decommissioning is thus ensured. 

3 Distinctions: Decommissioning concept, plan and project 

As far as the documents on the decommissioning of a plant to be submitted as part of an application for approval 
are concerned, the Swiss nuclear energy law [1] distinguishes the terms as follows: decommissioning concept ap-
plies to the general licence20, decommissioning plan applies to the construction licence and to operation21 and de-
commissioning project applies to decommissioning22. 

The decommissioning concept forms an integral part of the documents prescribed by the Swiss nuclear energy 
law [1] and which are to be included in the application for a general licence. It gives a general description of the 
procedure applied in the event of decommissioning, lists possible decommissioning options, gives possible criteria 
for deciding on a particular option, outlines the decommissioning process and discusses the various phases which 
might constitute this process. It does not contain a concrete timetable for decommissioning measures, nor does it 
make any representations regarding the resulting waste or costs.  

The decomissioning concept also makes no statements regarding any decommissioning methods which might be 
applied. 

According to the Swiss nuclear energy law [1] a decommissioning plan is required with the application for a con-
struction licence23. This will take into account the basic principles contained in the decommissioning concept. It will 
also contain an estimate of the quantity and type of decommissioning waste created and – in order to obtain a ba-
sis for estimating the cost of decommissioning – it will examine the decommissioning methods to be used in the 
form of models. Finally, it will specify the amount and cost of the work involved in decommissioning with a degree 
of precision which makes it possible to determine the level of contributions to be made to the decommissioning 
fund as prescribed by statute24 so that the financing of decommissioning and the dismantling of the disused plant 
and the disposal of the waste thereby incurred – as required by legal statute25 – is ensured. During the operation of 
the nuclear power plant the licence holder will, as part of his legal obligations and as part of the fulfilment of his re-
sponsibility for the safety of the plant and of its operation, in particular meet the requirement26 to keep the plan for 
decommissioning the plant updated. 

                                                      
16 Art. 77-82 KEG 
17 Art. 77 para 2 KEG 
18 Art. 77 para 1 KEG 
19 Art. 77 para 3 KEG  
20 Art. 13 para 1 (c) KEG 
21 Art. 16 para 1 (e) and Art. 22 para 2 (k) KEG 
22 Art. 27 KEG  
23 Art. 16 para 1 (e) KEG 
24 Art. 77 para 3 KEG 
25 Art. 77 para 1 KEG 
26 acc. to Art. 22 para 2 (k) KEG 
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The proprietor of the plant will submit a project for the proposed decommissioning to the competent supervisory au-
thority within a timeframe set by that authority27. This decommissioning project sets out the phases and timetable 
for decommissioning, the various stages of dismantling and demolition, the protective measures, the human re-
source requirement and its organisation, the disposal of radioactive waste, the total cost, and guarantees financing 
by the operator28. The government department responsible will authorise the decommissioning work in a decom-
missioning decree and will determine which work will require clearance by the supervisory authority29. 

4 Distinction between the decommissioning concept and the feasibility of radioactive waste 
disposal 

The decommissioning of the nuclear power plant will generate conventional and radioactive waste.  

The disposal of conventional waste does not form the object of the application for a general licence for a nuclear 
power plant. It is governed by the decommissioning decree30. To obtain this decree, the party required to carry out 
decommissioning shall submit the environmental impact report as part of the documentation for the decommission-
ing project31. 

The report on the feasibility of radioactive waste disposal (cf. Chap. 1) is required to discuss in detail the disposal 
of radioactive waste. In particular, it must demonstrate that the feasibility of radioactive waste disposal is given32 
and that the legally33 required precondition for issuing the general licence for this waste is fulfilled in its entirety. 

5 Decommissioning options 

In conformity with usual international procedures [4] various decommissioning options exist for the decommission-
ing of a nuclear power plant. In Switzerland, however, only two options are applicable for legal reasons34: “Immedi-
ate dismantling” and ”Later dismantling following secure containment“. 

5.1 Immediate dismantling 

Under immediate dismantling, contaminated and activated equipment, components, structures and parts of the nu-
clear power plant are disposed of or decontaminated to such an extent that the plant can be discharged from nu-
clear supervision as soon as possible following the final shutdown. The implementation of this decommissioning 
option begins after the final shutdown, usually within five years. In the post-operational phase, as it is referred to, 
i.e. between the final shutdown and the beginning of dismantling measures, the fuel assemblies are disposed of, 
the operational waste which is still present is conditioned and also disposed of, and systems are drained and dried 
out. The decommissioning project is drawn up and, once approval has been obtained, the project is implemented. 
With immediate dismantling, all the radioactive material is removed from the plant and conditioned so that it can ei-
ther be placed in intermediate storage or placed immediately in deep geological repositories. Structures which are 
not contaminated and do not contain activated components are demolished or can remain at the site without being 
subject to the restrictive conditions of nuclear energy legislation. 

                                                      
27 Art. 27 para 1 KEG 
28 Art. 27 para 2 KEG 
29 Art. 28 KEG 
30 Art. 28 KEG 
31 Art. 45 (i) KEV 
32 in acc. with Art. 23 (e) KEV 
33 Art. 13 para 1 (d) KEG 
34 Art. 26 para 2 (d) in conjunction with Art. 31 para 2 (a) KEG 
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5.2 Later dismantling following secure containment 

In the option with secure containment, the final dismantling of the plant occurs at a later date. The plant is made 
secure and is maintained in a long-term secure state. Decontamination and dismantling do not take place until a 
later date. Until dismantling occurs, a monitoring and maintenance programme is implemented in order to ensure 
the required safety is guaranteed. The measures for the so-called post-operational phase (cf. Chap. 5.1 and 6.1) 
are also implemented under this option. Initial decontamination and dismantling work may be necessary before se-
cure containment. However, the majority of the plant remains under close monitoring which can last from just a few 
years up to more than 50 years. Only then is the remaining part of the plant dismantled and decommissioning con-
cluded. The plant can then be discharged from the control of the authorities, as provided for by law35. 

5.3 Other options 

Options other than the two aforementioned or modifications to these options are not specifically precluded. A deci-
sion regarding the option chosen (including any modifications) is made, with justifications, in the decommissioning 
project. The final decision is made in the decommissioning decree. 

6 The decommissioning procedure 

6.1 Post-operational phase 

The final shutdown of the plant is followed by the so-called post-operational phase which is still implemented sub-
ject to the conditions of the operating licence. Key tasks performed in the post-operational phase are: unloading the 
reactor core, disposal of the fuel assemblies, disposal of all operative waste, draining and decontaminating the cir-
cuits, and shutting down the various systems. Under the current status of planning and knowledge, a period of five 
years is the typical length of time the post-operational phase lasts. Optimisation (reduction) of this length of time 
can be expected. 

During the post-operational phase – and possibly during operation – the plant proprietor will draw up the project for 
the envisaged decommissioning36 to be submitted to the supervisory authorities and will submit this project within 
the deadline imposed by these authorities. 

6.2 Decommissioning phase 
Decommissionings begins following the authorisation issued by the competent government department in the de-
commissioning decree37 and takes into account the provisions contained therein. 

In general terms, decommissioning can be divided into the following phases or milestones which partly overlap: 

• planning (as early as the post-operational phase) 

• submission of the decommissioning project by a deadline set by the supervisory authority38 

• decommissioning decree (authorisation of the work by the competent government department39) 

• dismantling and removal of equipment  

• decontamination and clearance of the buildings  

                                                      
35 Art. 29 para 1 KEG 
36 in acc. with Art. 27 KEG  
37 cf. Art. 28 KEG 
38 in acc. with Art. 27 para 1 KEG 
39 in acc. with Art. 28 KEG 
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• demolition of the buildings (or alternative use) 

• re-use of recyclable residual materials 

• disposal of all waste (parallel to the dismantling and demolition measures) 

• clearance measurement of the site (quantitative proof that the site no longer contains any materials falling 
under the provisions40 of radiation protection legislation) 

• conclusion of decommissioning (determined by the competent government department41). 

According to the current status of knowledge and experience obtained from the planning of decommissioning pro-
jects and from current international decommissioning projects (e.g. in Germany), the total duration of immediate 
dismantling is 10 – 12 years. 

Where the decommissioning option ”Later dismantling following secure containment” is concerned, the dismantling 
and removal of installations and equipment is carried out in the initial stage to the point where the facilities are in a 
condition in which operational activities and interventions and maintenance work are reduced to a minimum. The 
facilities remain in this condition under monitoring for the duration of the secure containment. Subsequently – fol-
lowing the reactivation and renewal of the required systems – dismantling and demolition work is continued. The 
procedure is more or less analogous to that for immediate dismantling. With later dismantling, the total length of 
time taken depends largely on the length of time chosen for secure containment and can amount to several dec-
ades. 

The various decommissioning stages, in particular the duration of the secure containment of the nuclear plant, are 
determined in the decommissioning decree42. In this respect, the party required to carry out decommissioning shall, 
in accordance with legal requirements43, submit a comparison of the various phase options, of the timetable for the 
decommissioning work and of the final status to be expected, together with a justification for the option chosen. 
This comparison shall form part of the documents accompanying the decommissioning project. 

6.3 Phased decommissioning 

Interim storage and conditioning facilities are expected to be built and operated at the sites of the new nuclear 
power plants. If, at the time decommissioning takes place, there is a need to operate a part of these facilities after 
the power plant has been decommissioned, these parts will be retrofitted so that they can continue to operate as an 
independent nuclear facility. This type of retrofitting concerns in particular the systems necessary for ensuring 
safety and security. 

The need to continue the operation of disposal plants can result, for example, but not exclusively, from the fact that 
no suitable deep geological repository is available at the time the plant is due to be shut down – either because it 
has not yet been constructed or is not in operation at this time. 

Phased decommissioning may be taken into account in the decommissioning project and can accordingly become 
the object of the decommissioning decree. The decommissioning project will in this case state that 

• disposal facilities should continue to be operated in such a way that they are precluded from the provisions 
of the decommissioning decree and continue to exist as nuclear plants in their own right according to the 
conditions of the existing general licence and irrespective of decommissioning of the power plant 

                                                      
40 Art. 1 in conjunction with Annex 2 and 3 StSV 
41 in acc. with Art. 29 para 1 KEG 
42 cf. Art. 46 (b) KEV 
43 Art. 45 Bst. (a) KEV 
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• or if the decommissioning decree should have the effect that the power plant is first dismantled, the rele-
vant part of the area (not significantly differing from the decommissioning decree44, and subject to the 
clearance of the supervisory authority45) made available for a continued use which is non-nuclear in char-
acter, and the disposal facilities continued to be operated for a certain length of time before the completion 
of decommissioning. 

6.4 Completion of decommissioning 

Following the completion of decommissioning work in line with all relevant requirements, evidence of conformity is 
furnished that no activities, installations, equipment, events or states exist or can be practised coming under the 
area of application46 of the radiation protection law (StSG) [5] at the site of the former nuclear power plant, which 
entail a hazard through ionising radiation. In particular, evidence of conformity is furnished that the plant no longer 
presents a radiological hazard and that no events occur which might cause increased radioactivity in the environ-
ment. The competent government department can then in conclusion determine that the plant no longer presents a 
radiological hazard and is thus no longer subject to nuclear energy legislation47. 

A finding of this type concerns in particular the site itself, so that no restrictive condition whatsoever according to 
nuclear energy legislation will exist for its further use. 

7 Implementation of decommissioning 

7.1 Organisation and human resources for decommissioning 

The plant proprietor shall inform the supervisory authorities of the human resource requirements and of the organi-
sation48 as part of the decommissioning project. The organisation will be determined in the decommissioning de-
cree49. The operator responsible for decommissioning will, analogous to the provisions valid for the operation of the 
plant, construct the organisation consistent with the general obligations of the licence holder50 and will employ a 
sufficient number of appropriately and technically trained personnel in order to thus fulfil the statutory51 decommis-
sioning obligations. 

7.2 Decommissioning and monitoring 

The scope of the decommissioning work, the limits for the emission of radioactive material to the environment, the 
monitoring of the emission of radioactive material and of direct radiation are specified in the decommissioning de-
cree52. To this end, the party required to carry out decommissioning shall submit the following documents required 
by ordinance53 as part of the documents accompanying the decommissioning project. 

• The description of the various work steps and the means required to perform each step, i.e. the determina-
tion of the radiological status of the plant, the dismantling, disassembly and decontamination of equipment, 
the decontamination and demolition of buildings. 

                                                      
44 in the sense of Art. 65 para 3 KEG 
45 in acc. with Art. 47(d) KEV 
46 in acc. with Art. 2 para 1, 2 StSG 
47 Art. 29 para 1 KEG 
48 cf. Art. 27 para 2 (d) KEG 
49 cf. Art. 46 (e) KEV 
50 see Art. 22 para 2 (b) KEG 
51 Art. 26 para 2 KEG 
52 cf. Art. 46 (a), (c), (d) KEV 
53 Art. 45 (b-h) KEV 
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• The procedure for separating radioactive waste from non-radioactive waste and the disposal of radioactive 
waste. 

• Measures for the radiological protection of employees and for preventing the release of radioactive material 
into the environment. 

• Safeguarding measures. 

• Considerations of incidents, i.e. the determination of possible incidents during decommissioning, estimating 
the frequency of the radiological effects of the incidents, as well as counter-measures and any emergency 
protection measures. 

• Proof of the availability of a sufficient number of appropriate and technically trained personnel for the im-
plementation and monitoring of decommissioning work and a suitable organisational structure with clear 
assignment of areas of responsibility. 

• The quality management programme. 

The implementation of decommissioning will in particular take into account practical experience from decommis-
sioning projects currently taking place and national conditions prevailing in Switzerland, statutory provisions, other 
legal requirements, disposal strategies, working conditions, etc. This includes the selection of methods used (in 
particular giving consideration to the exposure to radiation of personnel), the required qualification and number of 
personnel, the duration and procedure of the various measures, and the disposal of the dismantled components 
and plant parts. 

In accordance with the principles provided for in radiation protection legislation, in particular the minimisation of 
waste54 provided for in the radiation protection law (StSG) [5] and with the optimisation55 provided for under the ra-
diation protection ordinance (StSV) [6], the methods used will be chosen according to the principles of “Preventing 
radioactive waste” and “Preventing unnecessary exposure of personnel to radiation”. These goals can be achieved 
(e.g.) by means of procedures for retaining (radioactive) materials, for minimising the production of waste and pre-
venting additional contamination of the infrastructure. Appropriate procedures have already been implemented in 
practice, especially with regard to remote handling of radioactive structures. 

Decontamination is particularly important during dismantling work, with personnel being less exposed to radiation 
and the mass of radioactive material placed in deep geological repositories being reduced by clearing as much ma-
terial as possible. The disposal of radioactive waste is dealt with in the report on the feasibility of radioactive waste 
disposal (see Chap. 4). The mechanical and chemical decontamination procedures used have proven themselves 
in practice. 

At the end of decommissioning, the decontamination and clearance of any remaining building structures and of the 
site itself take place. The decommissioning work is considered completed when radioactivity levels comply with 
conditions56 set in the radiation protection ordinance throughout the entire controlled zone and all other areas on 
plant site. The measuring procedures and their degree of detail are defined in the decommissioning project, taking 
into account the requirements of the authorities. 

Once it has been determined that the plant no longer presents a radiological hazard and as such is no longer sub-
ject to nuclear energy legislation, the building structures are demolished using conventional means or they are 
made available for an alternative use which is not subject to the restrictive conditions of nuclear energy legislation. 

                                                      
54 Art. 25 para 2 StSG 
55 Art. 6 StSV 
56 in acc. with Art. 1 and 2 KEV 
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The experience obtained in actual decommissioning projects is available for the design of the new plants and also 
serves the planners of new nuclear plants as a means for assessing the extent to which decommissioning aspects 
are taken into account in plant design. 

7.3 Decommissioning costs 

The plant proprietor will provide the supervisory authorities with details of the total costs as part of the decommis-
sioning project as well as with information on the securing of finance57. The party required to carry out decommis-
sioning will also, as part of the documents accompanying the decommissioning project, submit the analysis of all 
costs incurred through decommissioning – including the cost of disposing of radioactive and non-radioactive 
waste –, and will describe how financing is secured58. 

8 Choice of decommissioning option 

The decommissioning option is defined in the decommissioning plan, a prerequisite for the issue of the construction 
licence59 and which forms part of the respective construction licence application60. The decommissioning plan is 
subject to the reservation that it may be drawn up for several options and a result applicable to the various options 
may be used for securing finance for decommissioning. The right to revise the decommissioning plan using another 
decommissioning option is also reserved. 

The choice of the decommissioning option is made with reference to Swiss legislation. Legislation governing the 
environment is of essential importance, as well as the Swiss nuclear energy law and the radiation protection law. 

The primary aim will be to select the decommissioning option so that following the correct completion of decommis-
sioning61, the plant no longer represents a radiological hazard and is hence no longer subject to nuclear energy 
legislation. 

As part of the decision-making process, statutory decommissioning obligations62 will be taken into account. These 
include in particular: 

• nuclear safety and security 

• availability of another nuclear facility to which the nuclear material present at the plant may be transferred 

• means for decontaminating radioactive parts 

• means for disposing of radioactive waste, in particular the temporal availability of deep geological reposito-
ries 

• means for monitoring the plant until all sources of nuclear hazard have been removed. 

In addition to the aspects to be considered under the Swiss nuclear energy law [1], other relevant aspects can in-
fluence the decision. 

In conformity with international standards for the protection of man and the environment, as for example formulated 
by way of provision [7] in the rules of the International Atomic Energy Agency (IAEA), the preferred decommission-
ing option is that of immediate dismantling. However, it may be that this solution is not a practicable one in view of 

                                                      
57 cf. Art. 27 para 2 (f) KEG 
58 cf. Art. 45 (j) KEV 
59 cf. Art. 16 para 1 (e) KEG 
60 in acc. with Art. 24 para 2 (f) KEV 
61 see Art. 29 para 1 KEG 
62 Art. 26 para 2 KEG 
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all the aspects to be taken into account in the decision-making process. The plant proprietor shall provide reasons 
in the decommissioning project for the solution selected. 

9 Conclusion 

This report describes the procedures applicable to the nuclear power plants intended for construction, for use in the 
event of decommissioning. Possible decommissioning options are indicated and the criteria on which the decision 
in favour of a certain option may be based are given. An outline of the decommissioning process is also given, to-
gether with a possible phased decommissioning.      
The report thus illustrates that Swiss legislation ensures that the concept for decommissioning a nuclear power 
plant is already in place at the time at which the general licence for that new nuclear power plant is issued. 
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