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ABSTRACT 
In the OECD countries more than 50 nuclear power plants will have to be closed in the beginning of the next century 

since their licenses expire. For this reason it is very important to establish reasonable regulations in the field of 
decommissioning. In this poster firstly we define the basic principles related to decommissioning. Then we account on our 
survey of the situation of the regulatory and licensing procedures in some OECD countries. Finally we compare the results. 

INTRODUCTION 

In the advent of the 21st. century more than 40 
nuclear power plants and 220 research reactors will have 
exceeded 30 years of age. The quantity of the radioactive 
wastes arising from decommissioning activities will 
increase rapidly. Thus decommissiong will become one of 
the most important field of nuclear industry. To launch 
decommissioning activities it is necessary to be laws and 
regulations. Studying the practice of the OECD countries 
can be advantegous for the less developed countries, 
particularly those in the Central-European region. The 
Hungarian Atomic Energy Authority supported our 
working gruop in compiling a report about this topic. 

METHODS 
The aim of the report was to determine the course of 

the decommissioning process in various countries. Firstly 
we defined the principles of decommissioning (according to 
IAEA). Then we established contacts with professionals of 
institutions of some OECD countries and studied the 
literature on the basis of the International Nuclear 
Information System (INIS) database, Internet, etc. Thus we 
could survey the laws and orders related to 
decommissioning in each OECD country. We highlighted 
some important features (see below). The report had two 
appendicis. One of them comprises two case studies about 
pilot projects supported by EU. The other appendix 
includes a complete bibliography about all the articles, 
reports, proceedings published related to decommissioning. 

DISCUSSION 

Decommissioning principles 

The IAEA defined stages and strategies of 
decommissioning: 

Stages 

The nuclear fuel or radioactive materials in the 
process systems as well as radioactive waste produced in 
normal operation is first removed by routine operations 

Three basic stages of decommissioning have been 
defined by IAEA: 

 
Stage 1: 
The first contamination barrier (= reactor vessel and 

shielding) is kept as it was during operation but the 
mechanical opening systems are permanently blocked and 
sealed (valves, plugs, etc.). The containment building is 
kept in a state appropriate to the remaining hazard. The 
atmosphere inside the containment building is subject to 
appropriate control. Access to the inside of the 
containment building is monitored and contolled. 

 
Stage 2: 
The first contamination barrier is reduced to the 

minimum size (all parts easily dismantled or removed).  
The sealing of that barrier is reinforced by physical 

means and the biological shield is extended if necessary 
so that it completely surrounds the barrier. After 
decontamination to acceptable levels, the containment 
building and the internal ventillation systems may be 
modified or removed if they no longer play a role in 
radiological safety and, depending on the extent to which 
other equipment is removed or decontaminated .Access to 
the former containment building, if it is left standing, can 
be permitted. The nonradioactive parts of the plant 
(buildings or equipments) may be converted to new 
purposes. 

 
Stage3: 
All materials, equipment and parts of the plant, the 

activity of which remains significant despite 
decontamination procedures, are removed. In all 



 

 

remaining parts contamination has been reduced to 
acceptable levels. 

The plant is decommissioned (released) without 
restrictions. From the point of view of radiological 
protection, no further surveillance, inspection or tests are 
necessary. 

Strategies 

The strategies means the timing of the 
decommissioning process: 

 
Immediate dismantling to complete decommissioning 
The dismantling of the facility is started 

“immediately” (few months to few years) after stoppage. 
The outcome is the 3. stage. 

 
Safe enclosure 
In this case the dismantilng is done to the 1. stage. 

The other activities are postponed for 30-100 years 
because of the high radiation level. Under safe enclosure 
the necessary activities require significant staff, and 
equipments (e.g. dosimetric systems). 

 
Entombment 
The nuclear facility is surrounded by a concrete 

shielding to prevent spreading of radioactive 
contamination. This strategy is not suggested by any 
nuclear organisation except in a special situation (e.g. in 
Chernobyl). 

Course of decommissioning 
The word “decommissioning” includes not just a 

technological operation but a complicated economical, 
technical, and legal process the main steps of which are: 
– Definition of safety and enviromental protection 

principles 
– Survey of quantity of radioactive or other hazardous 

materials 
– Elaboration of waste treatment procedures 
– Survey of decommissioning alternatives 
– Justification of proposed alternative 
– Elaboration of detailed work schedule 
– Specification of required equipment and human 

resources 
– Preparing of safety analyzis 
– Preparing of cost estimation, comparing with the 

available funds: having the cost plan accepted 
– Preparing of the decommissioning plan 
– Submitting the decommissioning plan to the 

authorities 
– Acquire of the license of the authority 
– Execution of decommissioning plan 
– a) If the 3. stage is not reached, execution of 

appropriate control and surveillance programs 
– b) Completion of dismantling 
– Elaboration of the final radiation protection survey; 

approval of the authority 

– Finishing of the final decontamination operations and 
execution of the final radiation protection survey 

– Approval of the authority for unrestricted use of the 
site 

Regulation and licensing practice in some 
OECD countries 

In the following we look over the regulations of some 
OECD countries with the help of some main characteristic 
features: 
– Existing laws and orders  
– Decommissionig procedure 
– Treatment of radioactive wastes 
– Financing of decommissioning 
– Decommissioning projects 

United States of America 

In the United States the licensees of the nuclear 
power plants are mainly public owned or investment 
companies. The supervisor of the plants is the Nuclear 
Regulatory Commission (NRC). It has to oversee the 
planning, making up, and decommissioning of the plants 
and for all the licencing procedures of these activities. The 
goal of the NRC is to reach that the site of the nuclear 
facility can be used for any other purposes. The rest of the 
nuclear facilities (research or training reactors) are mainly 
under the control of Department of Energy (DoE). 
 

Existing laws and orders: 
– 1954: Atomic Energy Law 
– 1974: Energetic Reorganisation Law 
– 1969: about Federal Enviroment Protection Principles 
– Code of Federal Regulations. 

10. Title: about Nuclear Energy Production. 
20.,50.,51.,72.  Parts: about decommissioning 
Federal Register 21.07. 1999: Radiological 
requirements to stop validity of decommissioning 
license. 
In the United States- contrary to the terminology of 

the IAEA- the strategies and the stages are not separated. 
The “alternatives” are: 

DECON: immediate dismantling to complete 
decommissioning, 3. stage 

SAFSTOR: safe enclosure, 2. or 3. stage 
ENTOMB: entombment, 1. stage 
According to the regulations the decommissioning has to 

be finished within 60 years. 5 years before closing the 
licensee has to submit a preliminary decommissioning plan, 
which includes a cost estimation. 2 years before closing a new 
application has to be given in to stop the operation license. 
The licensee is responsible for the financing, execution and 
observation of the radiation and enviromental protection 
criterions. The general radiation protection criterion of the 
unrestricted use of the site is that the effective dose for the 
critical population cannot be higher than 250 �Sv / year. 
(according to the IAEA this value is 10 �Sv / year). The term 
“decommissioning” in the terminology of the NRC does not 



 

 

include the transporting and storage of radioactive wastes. 
According to the regulation of the NRC the spent fuels have 
to be stored in an interim storage at least for 30 years.  

 
Decommissioning procedure 
The decommissioning plan has to include the 

following: 
– The selected strategy and the activities 
– The description of the equipment and technologies 

related to occupational and populational radiation 
protection 

– Description of orders for quality assurance  
– Description of manner of final radiation protection 

survey 
– Plans for guarding and protection of the site 
– Description of the orders for ensure the financial 

funds 
In the case of nuclear power plants the strategy has to 

assure that the decommissioning activities will be 
completed within 60 years except if it would be 
inconsistent with the radiation protection criterions.  

In the case of other nuclear facilities the condition for 
exception the strategy that the decommisssioning has to be 
executed „without significant delay”. 

 
Other documents: 

– Post-shutdown decommissioning activities report (at 
most 2 years after shutdown). This includes the 
planned dismantling activities, cost estimating, and 
the licensee has to prove that the enviromental effects 
are under the limits. 

– Final safety analysis report (when the 
decommissioning activities are advanced). This has to 
include the radiological investigations and plans of 
the site, the remaining dismantling activities, the 
plans for restoration of the site, analyzis of the 
remaining costs and the probable enviromental 
changes. 
 
After the final radiation survey the NRC stops the 

nuclear license. 
 
Treatment of radioactive wastes 
The licensee is responsible for storage of high level 

wastes (HLW) in an interim storage until a final depository 
is established. The low level wastes (LLW) (including the 
decommissioning wastes) has to be stored by the member 
states (except if it comes from the Federal Government (for 
example from military activities)). The LLW are classified 
into three groups: „A”, „B” and „C”. „A” is the less 
hazardous, it has to be stored separated from the other 
wastes. The more hazardous wastes has to be conditioned. If 
the waste is more hazardous than the class „C” it has to be 
stored in a deep geological depository. 

 
Financing of decommissioning 
The licensee has to ensure the appropriate sum for 

decommissioning purposes. The possible manners: 

– The whole sum is payed immediately in the beginning 
of the activities 

– The licensee pays in an outer fund in every year 
– some kinds of deposit or insurance 

Most of the cases the licensee payed in an outer fund. 
The only requirement is that the required money be 
available by the begining of the decommissioning 
activities. 

 
Decommissioning projects 

– NRC: 18 nuclear power plants: 6 completed 
 11 SAFSTOR 
 TMI-2:”special status” 

– DoE: 5 nuclear power plants:    2 DECON 
 3 ENTOMB 
  40 research reactors 

France 

Existing laws and orders 
– 1963: Nuclear Law about “large” nuclear installations 

(reactors, fuel fabricating plants, reprocessing plants, 
storages) 

(modified in ’73, ’85, ’90, ’93) 
– Law 19. of July 1976  

Law 21. of Sept. 1997: about facilities contain 
radioactive materials less than 10 thousand curies  

– Order 9. Jan. 1990: about decommissioning activities 
The licencing procedure of the nuclear installations is 

the sphere of the Department of Industry and the 
Department of Enviromental Protection. 

 
Decommissioning procedure 
If the licensee wants to shutdown its facility, it has to 

inform the Management of the Safety of Nuclear Facilities 
of the Department of Industry. The necessary documents 
are: 
– A document explains the chosen strategy and the 

planned stage and gives the timing 
– A safety report details the shutdown operations and  

the condition of the facility at the time of shutdown 
– A plan preventing inner breakdown 

 
On the basis of these documents the authority has to 

issue a new authorization. 
The licensee can determine the timing of the 

dismantling activities and the applied technologies (of 
course it has to be approved by the authority). 

Treatment of radioactive wastes 
These activities precedes the dismantling activities. 

The licensee is responsible for the treatment and 
conditiong of the radioactive wastes. After treatment the 
French Waste Treatment Agency (ANDRA) takes over the 
wastes. The ANDRA store all the radioactive wastes in 
France. 

 
Financing of decommissioning 
There are no special orders for financing the 

decommissioning activities. In practice the French 



 

 

Electicity Company (EDF) establish funds proportionally 
to the electricity production from month to month. The 
decommissioning costs are in the price of electricity. The 
minimum sum has to be available at the time of shutdown 
is the 15 % of costs of a 1300 MW(e) pressurized water 
reactor. 

Decommissioning projects 
– 3 low capacity gas cooled reactors in Marcoule 
– Brennilis nuclear power plant 
– Chinon 1, 2, 3 gas-graphite reactors 
– Saint-Laurent A-1, A-2 gas-graphite reactors 
– Chooz A pressurized water reactor 

United Kingdom 

Existing laws and orders: 
– 1965: Law about construction of nuclear facilities 
– 1971: Order about regulation of nuclear facilities 

 
Licencing of nuclear facilities is the sphere of Health 

and Safety Executive (HSE) (within the Department of 
Industry). It is responsible for the safety problems. The 
radiation protection tasks is the buisness of the 
Department of Enviromental Protection.  

According to the Law 1965 to construct a nuclear 
facility the licensee has to claim a site licence. This 
license can be issued only for legal persons. All the 
nuclear facilities working in the UK has a site license. 
There are only 37 conditions defined by HSE. These 
conditions have to be observed to get a site license. This 
is a very concise regulation but the requirements are very 
strict (to prove that the plans meet the requirements). 

There is no special law about decommissioning of 
nuclear facilities, only the 35. condition of the 37 gives 
orders about this topic. (Otherwise the regulations about 
site licence mentions that the licensee has to take care of 
decommissioning to a safety condition). 

 
Decommissioning procedure 
The decommissionong plan has to be submitted to the 

HSE. The license has to prove that the activities can be 
done in safe. To check the activity of the licensee there 
are „hold points”. During this period the authority 
examine the site and decide if the licensee can continue 
the work. 

 
Treatment of radioactive wastes 
The Law 1993 and the conditions 32. and 33. 

includes requirement related to treatment of radioactive 
wastes. According to these documents the volume of 
radioactive wastes have to be minimized and the licensee 
has to dispose them. 

 
Financing of decommisioning 
The licensee has to pay for decommissioning 

activities. The Nuclear Electric plc. has a special financial 
structure which is revised annually with respect to the 
inflation and the latest decommissioning cost estimates. 

According to the Law 1989 about electric energy, if it is 
necessary, the Department of Industry can loan money to 
the licensee for decommissioning activities. 

 
Decommissioning projects 

– 9 Nuclear power plants 

Germany 

Existing laws and orders 
– 1959: Law about application of peaceful use of 

nuclear energy (modified in 1994) 
 
Since Germany is a federal state the local state 

authorities (elected by the state governments) can issue 
and withdraw the operational licenses of nuclear facilities 
but the federal authorities can verify these activities. 

 
Decommissioning procedure 
To begin decommissioning activities it is necessary to 

get another operational licensee. According to the nuclear 
law  the following conditions have to be granted: 
– The stuff is reliable and possess the required 

qualification 
– The plan meets the safety requirments 
– The licensee has enough funds to cover the costs 
– The site is protected against outer threat 
– The facility is compatible with the social interest 

 
These requirements was invented for normal 

operation but they have to be applied for 
decommissioning purposes as well. 

 
Treatment of radioactive wastes 
All the radioactive wastes have to be given to the 

authority of the province or the authority of the federation. 
Up to that time the licensee have to opertate interim 
storage facilities in which the wastes are stored. The 
construction of final depository is the responsibility of the 
Federal Radiation Protection Authority. 

 
Financing of decommissioning 
In Germany there is no official scheme for financing 

decommissioning activities. All the costs of 
decommissioning have to be payed by the companies 
produced the energy. 

 
Decommissioning projects 

– 16 nuclear power plants, all in the cases the 
decommissioning activities have been begun. 
Germany has the largest decommissioning project in 
the world in Greifswald (8 VVER-440 reactors). 

Canada 

Existing laws and orders 
– 1946: Nuclear Law (modified in 1988) 
– 1974: Regulation of Verification of Nuclear Energy 

(modified in 1988) 



 

 

– The Canadian Government brought a new law (C-14: 
the Law of Nuclear Controlling and Administration) 
in 1977 about creating a nuclear fund but many of the 
province governments refused it. 
 
The licencing of the nuclear facilities are carried out 

by the Atomic Energy Control Body (AECB) (belong to 
the Department of Energy and Mines). 

 
Decommissioning plan 
The order „Principles of Decommissioning of 

Nuclear Facilities” (1988) describes the principles of the 
AECB. The decommissioning of a nuclear facility can be 
carried out by two ways. Either by getting a 
decommissioning licence or by  the written instructions of 
the AECB. The licensee has to describe the conception of 
decommissioning before starting operations, and it has to 
prove that it can be carried out. A year before shutdown a 
detailed decommissioning plan has to be got to the AECB. 
If the licensee choose SAFSTOR strategy the licensee is 
expected to study alternative strategies as well. 

 
Treatment of radioactive wastes 
There is no special agency deals with radioactive 

wastes. The AECB regulates and supervise the operators 
deals with  wastes (document R-104). 

 
Financing of decommissioning 
When the licensee prepares the decommissioning 

plan it has to mention how it wants to finance the 
decommissioning activities both in the case of planned 
and untimely shutdown. In practice the operators raise the 
price of electricity to cover the costs. 

 
Decommissioning projects 

– 3 CANDU-type prototype reactors in SAFSTOR, 
stage 1: 
Gentilly-1: be at a standstill since 1978 
Douglas Point : decommissioned since 1984 
Demonstration reactor (since 1987) 

Japan 

Existing laws and orders 
– 1957: Law 166: Regulation of nuclear basic 

materials, nuclear fuel rods and reactors.  
– 1964: Law 170 about electricity production 

The nuclear power plants are in the sphere of the 
Department of Industry (MITI), the research and 
prototype reactors belong to the Scientific and 
Technological Agency (STA). Over and above that the 
Nuclear Safety Committee (NSC) and the Atomic Energy 
Committee (AEC) (they belong to the prime minister) 
formulates the laws and influence the licencing 
procedures. 

 
Decommissioning plan 
There are no special orders for decommissionig . The 

above mentioned two laws are applied to these cases.  

In the case of nuclear power plants the prime 
minister, the trade minister and the industry minister have 
to be informed. The decommissioning is managed as a 
new operational state so the operational licence has to be 
modified. The announcement have to include the 
suggested technical methods, the timing of the activities, 
and the manner of disposal of radioactive wastes. 

 
Treatment of radioactive wastes 
The STA is responsible for licencing of treatment of 

radioactive wastes with the help of NSC and AEC. 
According to the nuclear law the methods of the disposal 
of wastes have to be approved by the authority. A plan 
made by the government in 1994 states that the final 
disposal of the radioactive wastes is the task of the 
government. 

 
Financing of decommissioning 
The companies created funds in 1989 to finance 

decommissioning activities. Since 1990 these reserves are 
tax free.  

 
Decommissioning projects 
 

– The most important project was the Japan Power 
Demonstration Reactor (JPDR). The 
decommissioning activities were completed in 1996. 

CONCLUSIONS 
The regulations of decommissioning activities in the 

OECD countries are very different. In the USA the 
regulations are very detailed and prescribing so they 
determine entirely the course of decommissioning. The 
licensee has to submit many reports about state of the 
activities thus the authority can easily have the regulations 
observed. The United Kingdom follows a completely 
different strategy. The regulations are very concise thus 
the licensee has more opportunities to decide how it wants 
to execute the activities. This means that the authority do 
not influence the consturction of decommissioning plan 
but –by the spirit of the mentioned 37 conditions- 
demands the observation of safety and enviromental 
principles. It is surprising that neither in the OECD 
counries nor in the EU the regulations are not 
standardized and there is no intention to do it. In the latter 
case it can cause problems (e.g. the lack of standardized 
regulations of exemption and clearance levels prevents the 
trade of recycled materials and this violates the principle 
of free trade of  EU). Nevertheless there are essential 
characteristics of the regulations of OECD countries (and 
by these characteristics we can describe the requirements 
with respect to the regulations of the candidate countries 
of EU): 
– Independence of nuclear authorities 
– Existing and operation of institutes for treatment of 

radioactive wastes 
– Existing of long term policy for decommissioning and 

waste disposal 
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