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Abstract

The OECD Nuclear Energy Agency's Co-operative Programme on Decommissioning was established in
1985 to share the experience and information emerging from on-going decommssioning projects within member
countries. The main aim of the Programme is to gather and collate such data, which can then provide the basis for
planning the future industrial phase of decommissioning of commercial nuclear plants. Starting with 10
decommissioning projects in 1985, today the programme has 35 participating projects from 12 countries. Apart
from exchanging valuable information, task groups have been set up for in-depth analysis and studies of areas of
common interest, among which the recycling of material from decommissioning projects and decommissioning
costs. This paper will describe the structure and mode of operation of the Programme. Some of the results of the
work in the task groups will be presented, with particular emphasis on the management of materials from
decommisssioning and on decommissioning costs.

1. THE OECD/NEA CO-OPERATIVE PROGRAMME ON DECOMMISSIONING

Following an initial programme of the Nuclear Energy Agency of the OECD, aiming at the
organisation of international meetings of experts and the preparation of surveys-of-practice and state
of the art reports, and in response to the growing interest in the decommissioning of nuclear facilities,
the Organization for Economic Co-operation and Development/Nuclear Energy Agency
(OECD/NEA) set up in 1985 the International Co-operative Programme for the Exchange of Scientific
and Technical Information concerning Nuclear Installation Decommissioning Projects.

This concept of working together among a number of decommissioning projects exchanging
information, experience and possibly personnel, and carrying out other forms of co-operation as
appropriate, obtained strong support from all OECD countries having one or more important
decommissioning projects either underway or in the planning process. Ten decommissioning projects
from seven countries (Canada, France, Germany, Italy, Japan, the United Kingdom and the United
States) were the first to join the programme.

The first five years of this programme (from 1985 until 1989) represented a watershed in the
evolution of decommissioning as a mature technical discipline. In its own right, each of the
participating projects made a significant contribution not only towards developing various
decommissioning technologies, but also in demonstrating them in the field. During this period, six
additional projects, including two from Belgium, joined the programme, bringing the total
participation to 16 projects from 8 countries.

During the second five-year period (1990 until 1994) the primary objective was to contribute to
the maturing of the decommissioning process towards full industrialisation, by facilitating the
exchange of information and of related experience between participating projects. Based on the
continued increase in participating organisations during this period, with additional 13 projects
joining the programme, some success in this objective was achieved. This period brought the total
participation to 30 projects from 10 countries, including the present Slovak Republic as the first non-
NEA member country.



The third five-year period, which will last from 1995 until 1999, the programme is focusing on
taking the programme one step further from industrialisation, to begin looking at broader, generic
issues, and to contribute to discussions of the various regulatory aspects of the decommissioning
process. So far, additional 5 projects have joined the Programme, bringing the total to 35 projects
from 12 countries, including Estonia and Korea.

2. PROGRAMME PARTICIPATION AND ORGANISATION

The countries and the respective organisations presently participating in the programme are
listed in Table 1. As will be noted, the membership represents a wide range of types of nuclear
organisations, such as research institutions, power companies, governmental departments, waste
management companies and power plant suppliers. The Commission of the European Union is a
member of the programme, while the International Atomic Energy Agency and UNTPEDE participate
as observers, providing a reciprocal exchange of information.

The liaison committee (LC) implements the programme agreement where all the participating
organisations are represented. The LC oversees the programme's operations and administration, and
sets programme priorities, goals and objectives. Sweden has undertaken the responsibilities of co-
ordinating the programme. The technical advisory group (TAG), made up of technical representatives
from the participating projects, reports to the LC and is the programme's main forum for the exchange
of technical information. The programme co-ordinator functions as the secretary of the TAG. Task
groups perform most of the programme's in-depth studies of specific topics of interest, assigned by
the LC or proposed by the TAG and approved by the LC.

Within the organisation of the OECD/NEA, the programme is administered by the Radioactive
Waste Management Committee, thus providing valuable interactions between decommissioning
implementers and national waste management agencies or organisations as well as regulatory
authorities.

3. PARTICIPATING PROJECTS

As can be seen in Table 1, the 35 projects currently in the programme include the
decommissioning of 25 reactors, ranging from experimental or demonstration nuclear reactors to
commercial scale power plants, 7 reprocessing and 2 fuel fabrication plants at pilot scale or industrial
size, and 1 isotope handling facility.

Apart from the differences that can be expected due to the type of nuclear plant, the major
factors influencing any decommissioning project depend on the organisation, and on the economic,
regulatory and other circumstances prevailing in each country and on each nuclear site specifically.
Therefore the type of information produced and reported is quite diverse. In order to facilitate the
exchange of this information, the projects are encouraged to focus in their technical progress reports
on the following headings:
• Assessment of activity inventories,
• Cutting techniques,
• Remote operation,
• Decontamination,
• Melting,
• Radioactive waste management, and
• Health and safety.



TABLE 1. PROJECTS IN THE CO-OPERATIVE PROGRAMME

Facility

Eurochemic
Reprocessing Plant,
Dessel, Belgium

BR-3, Mol, Belgium

Gentilly-1, Canada

NPD, Canada

Tunney's Pasture
Facility, Ottawa,
Canada

204A/204B Bays,
Canada

Paldiski, Estonia

Rapsodie,
Cadarache, France

Type

Reprocessing of
fuel

PWR

Heavy water
moderated/
boiling light
water cooled
prototype

PHWR CANDU
prototype

Isotope handling
facility

Storage pools
for the AECL
NRX reactor

Two Submarine
training
Reactors

Experimental
sodium cooled
fast breeder
reactor

Operation

1966-74

1962 87

1967-82

1967-87

1952 83

1957 94

1968 89

1967-82

Decommis
sioning

Stage 3

Stage 3
(partial)

Variant of
Stage 1

Variant of
Stage 1

Stage 3

Stage 2

Power or
throughput

300 kg/d

41 MW(t)

250
MW(e)

25 MW(e)

70 MW and

90 MW

20 MW(t)

Project
time-scale

1989-2004

1989 2010

1984-1986

1987-1988

1990-1994

1995-03

1996-03

1983-1994

Cost estimate

MBEF 5750
(1987)

MCAD25
(1986)

MCAD25.3

MCAD 13
(1991)

Entry into
Programme

1988

1988

1985

1988

1990

MCAN$ 15

MFRF 131.7
(1989)

1997

1996

1985

Remarks

Execution by in-
house staff

EC pilot project

In dormancy

In dormancy

Stage 3 achieved

In dormancy



TABLE l.(cont)

Facility

G2/G3,
Marcoule, France

AT-1,
La Hague, France

EL4, France

Building 211,
Marcoule, France

KKN, Niederaichbach,
Germany

MZFR, Karlsruhe,
Germany

KWL, Lingen,
Germany

Type

GCR, Electricity
and nuclear
materials
production

Pilot
reprocessing
plant for FBR

Gas
cooled/heavy-
water moderated

Reprocessing
workshop

Gas
cooled/heavy
water moderated

PHWR

BWR (with
superheater)

Operation

1958-80

1969-79

1966-85

1963-94

1972-74

1965-84

1968-77

Decommis
sioning

Stage 2

Stage 3

Stage 2

Stage 3

Stage 3

Stage 3

Stage 1

Power or
throughput

250 MW(t)
each

2kg/d

70 MW(e)

5t/a

106
MW(e)

50 MW(e)

520 MW(t)

Project
time-scale

1982-1993

1982-1998

1989-1999

1995-2010

-1994

1984-2001

1985-1988

Cost estimate

MFRF 150
(1990)

MFRF 220
(1989)

MFRF 550
(1995)

MFRF 1000
(1994)

MDEM 190

MDEM 370

Entry into
Programme

1985

1985

1993

1993

1985

1989

1985

Remarks

Stage 2 achieved

Stage 3 achieved,
EC pilot project

Including
shutdown
operations

Fixed price
contract,
Stage 3 achieved

In dormancy

Greifswald
Decommissioning
project, Germany

VVER 1973-90 Stage 3 8x440
MW(e)

1992

HDR, Germany BWR, nuclear
superheat

1969-71 Stage 3 1993



TABLE l.(cont)

Facility Type Operation Decommis
sioning

Power or
throughput

Project
time-scale

Cost estimate Entry into
Programme

Remarks

WAK, Germany Prototype
reprocessing
plant

1971-90 Stage 3 1993

AVR, Germany Pebble bed
HTGR

1967-88 Stage 1 15 MW(e) 1994 Stage 3 being
planned

KNK, Germany Compact
sodium cooled
Reactor

1971-91 Stage 3 20 MW 1997

Garigliano, Italy BWR (dual
cycle)

1964-78 Stage 1 for
main
containme
nt

160MW(e) 1985-1995 MITL 65 000 1985

JPDR, Tokai, Japan

JRTF, Tokai, Japan

Two KAERI research
reactors, Korea

Bohunice Al project,
Slovak Republic

Vandellos 1, Spain

WAGR, Sellafield,
United Kingdom

BWR

Reprocessing
test facility

Triga Mark U
and Mark IE

Gas cooled,
heavy water
moderated

GCR

AGR

1963-76

1968 70

1962 95

1972 79

1972-89

1962-81

Stage 3

Stage 3

Stage 1

Stage 2

Stage 3

90 MW(t)

250 kW and
2MW

150MW(e)

500 MW(e)

100MW(t)

1986-1996

1991 2004

1997 10

1992-2000

1983-1998

MJPY22

MJPY8

MESP 10

MGBP

500

600

000

58

1985

1991

1997

1992

1993

1985

1981-1986
Stage 3 achieved

Decommissioni
ng after fuel
accident

EC Pilot
project



TABLE l.(cont)

Facility Type Operation Decommis
sioning

Power or
throughput

Project
time-scale

Cost estimate Entry into
Programme

Remarks

BNFL, Co-
precipitation Plant,
Sellafield, United
Kingdom

Production of
mixed
plutonium and
UO2 fuel

1969-76 Stage 3 50kg/d 1986-1990 KGBP 2 245
(1990)

1987 Stage 3
achieved

BNFL B204 Primary
Separation Plant,
Sellafield, United
Kingdom

Reprocessing
facility

1952-73 Stage 2 metal = 500
t/a oxide =
140 t/a

1990-2010 MGBP 90 1990

PFR, United Kingdom

Shippingport, United
States

West Valley
Demonstration
Project, United States

EBWR, United States

Fort St Vrain, United
States

FEMP,United States

Prototype Fast
Reactor,
Dounreay

PWR

Reprocessing
plant for LWR
fuel

BWR

HTGR

Hexafluoride
reduction plant

1967 94

1957-82

1966 72

1956-67

1976-89

1954-56

Stage 1

Stage 3

Stage 3

Stage 3

Stage 3

Stage 3

600 MW(t)h

72 MW(e)

100 t/a

100MW(t)

330 MW(e)

1994-05

1985-1989

1982 2024

1986 1996

1972-1995

MUSD91.3
(1990)

MUSD 1 400

MUSD 19.4

MUSD 174

1997

1985

1986

1990

1993

1993

Fixed price
contract Stage
3 achieved

Fixed price
contract

Notes: 1. The decommissioning options are defined according to the IAEA classification.

2. The cost data given in this table are not directly comparable owing to the fact that they refer to plants of different types, sizes and characteristics, to different
decommissioning stages and to different time schedules for the execution of the projects.



These topics are discussed during the semi-annual TAG meetings, held at the nuclear site of
one of the participating projects. In addition more detailed investigations and in-depth analyses were
carried out on topical issues, requiring the work and contributions of specialists. Task groups were
therefore established for making studies on:

• Decommissioning costs,
• Recycling and reuse,
• Decontamination in connection with decommissioning.

The progress of these projects and relevant information from the task groups is detailed in two reports
of the co-operative programme covering the first five years, and the first ten years of the programme
respectively [1-2].

To date, the programme has been very successful in its exchange of technical knowledge and
experience in decommissioning. Starting from this vast platform of international co-operation, the
programme now intends to put greather emphasis on the dissemination of their achievements to a
wider audience, with the objectives to ensure that:

- Best internationally accepted practices are employed,
- The knowledge and practical experience gained is brought to the attention of decision

makers, influencing the regulatory climate in which decommissioning projects are
undertaken,

- The achievements of the programme are taken into account when regulations or standards
are discussed and/or established at both national and international levels.

For the purpose of the present International Symposium on "Technologies for the Management
of Radioactive Waste from Nuclear Power Plants and Back End Nuclear Fuel Cycle Activities", two
specific aspects of radioactive waste from decommissioning are highlighted: management of materials
from decommissioning and decommissioning costs.

4. MANAGEMENT OF MATERIALS FROM DECOMMISSIONING

When comparing to operational activities during the active lifetime, significant volumes of
materials are generated from decommissioning nuclear facilities. Existing regulations throughout the
world currently require most of these materials to be classified as "low level radioactive waste" and
be removed to licensed disposal sites.

Such types of disposal sites mostly have limited capacity and are insufficient to accomodate the
large volumes of decommissioning waste. Public opposition to the siting and licensing of new
radioactive waste facilities makes the expansion of availiable capacity difficult and serves to increase
already high disposal costs.

Steel, concrete and other valuable materials comprise a large portion of the waste generated by
decommissioning activities. The inherent value of these materials and the need to reduce waste
directed to radioactive disposal facilities justify waste minimisation as a necessary management
strategy in decommissioning operations. Furthermore, recyclable materials sent to waste disposal
facilities must ultimately be replaced with new materials. Adverse health and environmental impacts
from mining and milling processes associated with the replacement of these materials are significant
considerations which should not be ignored by those who intend to adequately assess the merits of
recycling metal, concrete and other recoverable materials.

Consequently, the minimisation of radioactive waste is a high priority goal for
decommissioners. The recycling of such material (or its reuse or disposal) without radiological
restrictions is seen as a significant means of achieving this aim. However, the absence of consistent,



internationally accepted criteria to regulate the release of recyclable material significantly restricts the
utilisation in decommissioning of these material management practices.

The OECD/NEA's Task Group on Recycling and Reuse made a survey of the current practices
and national regulations in this area, studied the technologies associated with recycling and analysed
the recent international recommendations and proposals for release criteria. A report of the work of
the task group was published in 1996 [3].The viewpoints of the decommissioning implementers have
been presented at several international conferences and workshops [4-6] and are summarized
hereafter, with emphasis on the latest developments in the field of 'exemption' and 'clearance'.

4.1. Release criteria: recommendations of international organisations

The international discussions on release of materials for reuse or recycling are taking place
mainly at:

• The International Commission on Radiological Protection (ICRP), which has supplied the basic
recommendations regarding principles for protection from ionising radiation [7];

• The International Atomic Energy Agency (IAEA), which has tried to translate these general
principles into recommendations on nuclide specific release levels;

• The European Commission (EC), who are preparing their own recommendations for member
states of the European Union;

• The Task Group on Recycling and Reuse within the OECD/NEA's Co-operative Programme on
Decommissioning, representing an important fraction of potential users of these
recommendations and criteria.

In 1988, the IAEA and the OECD/NEA, in co-operation, issued Safety Series No. 89 [8] to
recommend a policy for exemptions (i.e. clearance) from the basic safety system of notification,
registration and licensing that form the basis of regulatory control. To determine whether the material
can be cleared unconditionally from regulatory control or whether other options should be examined,
Safety Series No. 89 suggests:

A maximum individual dose/practice of about 10 (iSv/year,
A maximum collective dose/practice of 1 manSievert/year.

The IAEA process of establishing unconditional release levels for solid materials resulted in
TECDOC 855 [9] was issued in January 1996 on an interim basis. It will be revised after about three
years to react to comments received and to experience gained in its application. This document
presents recommended nuclide specific clearance levels for solid materials.

Earlier, a revised "International Basic Safety Standards for Protection against Ionising
Radiation and the Safety of Radiation Sources (BSS)" had been published in 1994. It was based on
the recommendations of ICRP 60 [7] and jointly sponsored by the Food and Agricultural Organisation
(FAO), the IAEA, the International Labour Organisation (ILO), the OECD/NEA, the World Health
Organisation (WHO) and the Pan American Health Organisation (PAHO).

The International BSS gives a list of nuclide specific exemption values (both quantities and
concentrations).

The EC issued, in May 1996, a Council Directive laying down its BSS for radiation protection
[10], with nuclide specific exemption values very similar to those in the International BSS. However,
the EC BSS makes a difference between "practices", covering the processes of the nuclear industry,
and "work activities" where radioactivity is incidental, although it can lead to significant exposure of
workers or the public. Draft proposals have also been prepared for the clearance of metals from the



dismantling of nuclear installations. The proposals cover steel, aluminium, copper and alloys of these
metals. The EC approach provides two options for releasing material:

Direct release based only on surface contamination,
Melting at a commercial foundry followed by recycle and reuse. Mass specific and surface

specific levels are provided.

4.2. Proposals of the task group of the OECD/NEA co-operative programme

Both the IAEA and EC recommendations are for nuclide-specific risk-related clearance levels,
the individual risk corresponding to that resulting from exposure to about 10 (iSv/year. Both
organisations consider only the radiological risks associated with the release of material. The task
group of the NEA co-operative programme has attempted to view recycling in a broader context,
evaluating both radiological and non-radiological detriments as well as social, economic and
environmental aspects. This is seen to be fully in harmony with the ICRP concept that the justification
of a practice should take into account the total detriment and not only the radiation detriment.

In its assessment of the health risks, the task group compared the recycling of 50,000 t of scrap
metal, utilised so that the individual radiological exposure was limited to 10 (iSv/a, to the disposal and
replacement of the same amount of material in the USA. The results of this comparison are given in
Table 2, showing that:

The radiological risks associated with both alternatives are very small in comparison with the
non-radiological industrial safety risks;
These non-radiological risks are much lower for recycling because product manufacture starts
from scrap metal. The risks associated with mining and refining of metal are avoided.

This recycling approach has led to the consideration of a tiered system of clearance levels,
allowing a more rational material management, where release levels would depend on whether the
materials were being released directly, sent for melting, melted in controlled facilities before release
for remelting, reused for specific purposes or recycled within the nuclear industry.

4.3. Naturally occurring radioactive materials (NORM)

Radiation protection and the management of radioactive material have hitherto been concerned
mainly with artificial nuclides arising within the nuclear fuel cycle. In the last few years, there has
been an increasing awareness of naturally occurring radioactive material (NORM) and the
enhancement of its concentration due to various non-nuclear industrial (NNI) processes. This
technologically enhanced NORM can be of the same activity levels as low level waste and is very
similar to the candidate material for exemption and clearance in the nuclear industry (NI), in
particular in decommissioning activities, but occurs in quantities that are huge in comparison.

Both in the United States and in Europe, the radiological regulation of such NORM is under
way. In the US, a draft has been published of Suggested State Regulations on Naturally Occurring
Radioactive Material (NORM). The Directive [10] with revised basic safety standards (BSS) for the
radiation protection of both workers and the general public, as approved by the Council of the
European Union in May 1996, covers radioactivity in both nuclear and non-nuclear industries and will
have to be ratified by member states within 4 years.

It is important that, for public acceptance, that all radioactivity is regulated in a perceivably
consistent fashion. This is a fundamental concern for decommissioning implementers. In the recently
published US Nuclear Regulatory Commission (USNRC) regulation for the release of nuclear sites for
unrestricted use, a criterion of 250 (iSv/a dose to average member of critical group of the public has
been used. The level of 250 (iSv/a is also suggested in the draft regulations on NORM.



TABLE 2. SUMMARY OF HEALTH RISKS FROM RADIOACTIVE SCRAP METAL
MANAGEMENT ALTERNATIVES

Impact categories

Radiological risk*

Non-radiological risks
• Accidents (workplace)

• Accidents
transportation)

• Chemical exposure
from smelting * *

• Chemical exposure
from coke production

Recycle/reuse

• 10"7to 10"6 fatal cancer
risk to metal workers and
public

• 10"2to 10"' population
risk per year of practice

• About 7 fatalities or
serious injuries to workers

• 10" fatality risk to
workers and public

• 10"3 fatal cancer risk to
workers; 10"4 to public

• None

Dispose and replace

• Potential elevated cancer
risk to miners

• About 14 fatalities or
serious injuries to workers

• 10"2 fatality risk to workers
and public

• 10" fatal cancer risk to
workers; 10"4 to public

• 1 fatal cancer risk to
workers; 10" to public

* Risk estimates represent maximum individual lifetime risk associated with a 50 000-t throughput, operated
so that individual dose does not exceed 10 (iSv/a.
** Maximum individual lifetime risk of cancer fatality resulting from one year of exposure at the maximum
permissible concentration in the United States.

In the European Commission's BSS, industries are divided into "practices" (where
radionuclides are, or have been, processed in view of their fissile or fertile properties) and "work
activities" (where the presence of radioactivity is incidental). Broadly speaking, "practices" refer to
the nuclear industries, while "work activities" to the non-nuclear ones i.e. industries like oil and gas or
phosphate industries, where naturally occurring radioactivity is incidental but is technologically
enhanced.

The current management of NORM materials is very inconsistent with that of similar materials
arising in the nuclear industry, as is illustrated by the following examples, showing that the difference
in release levels is very difficult to explain from the point of view of radiation protection.

(1) The currently operative EC Directive 84/467/Euratom of 1984 exempts (from reporting and prior
authorisation) activity concentrations lower than 100 Bq/g or, for "solid natural material",
500 Bq/g. This rule is interpreted differently in different countries:

• In the Netherlands, NORM wastes from the oil and gas industry are exempted on the 100
Bq/g basis, including the short lived decay products assumed to be in equilibrium with
the long lived parent nuclides. Scales from the decontamination of tubulars, under this
activity level, are considered to be not radioactive, but chemical waste and is returned to
the customer for disposal under his responsibility.

• In Germany, the same type of material is exempted at the 500 Bq/g level, without taking
into account the short lived decay nuclides.
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(2) At offshore installations in several countries, the scales from tubulars (with activity
concentrations of up to several hundreds of Bq/g) are ground into a powder ("macerated"),
mixed with seawater and discharged into the sea.

(3) Recently a German company was authorised to use 100 t/a of the slag, arising from the melting
of scrap from the oil and gas industry, as road building material, provided that the 226Ra activity
concentration in the slag was below 65 Bq/g and the slag was diluted by a factor of at least four
with other material. This means effectively a release level of 16 Bq/g. Concrete from the
demolition of certain buildings at the MZFR Reactor Decommissioning Project, Karlsruhe,
Germany, was released at the level of 0.5 Bq/g (beta-gamma nuclides) and 0.05 Bq/g (alpha
nuclides). Some of this concrete was used for road surfacing in the neighbourhood of the
Forschungszentrum, Karlsruhe.

5. DECOMMISSIONING COSTS

As part of the exchange mechanism within the co-operative programme, cost estimates and cost
data from participating decommissioning projects were progressively reported and discussed, showing
large variations in both cost figures and decommissioning activities considered. A Task Group on
Decommissioning Costs was established in 1989 to identify the reasons for these variations and to
develop a transparent cost matrix, including all tasks that may be considered in a decommissioning
project, starting from the termination of the active operations of a nuclear facility up to achieving
green field conditions on site. The task group gathered cost data from 12 projects in the co-operative
programme, established a basis for comparison of decommissioning tasks adopted in all projects,
prepared a matrix of cost groups and cost items with a cost breakdown in "labour costs", "capital
equipment and material" and "expenses", and incorporated the project cost data into this matrix [11].

Three broad categories emerged from the cost analysis as factors having significant effect on
project costs. These are political/geographical, technical and economic/financial. Waste management
is an important factor from the first category. Regulations and requirements for the classification,
conditioning, transport and disposal of radioactive waste vary widely in different countries. This is
equally true regarding the costs for such activities, specially disposal. Disposal sites are in use in
some but by no means in all countries, and where not available increased on-site storage charges are
incurred. Clearance levels are not available in most countries and the case-by-case values for release
differ from country to country, resulting in significant effects on waste volumes and management
costs.

Elimination of the general discrepancies and those specific to projects analysed resulted in a
pattern of cost distribution for hypothetical mean projects with distinct characteristics: a reactor
decommissioning project, a fuel cycle facility decommissioning project and an overall mean
decommissioning project. The calculated mean values are summarized in TABLE 4 [12] for 11 cost
groups.

Recently, the activities of this task group were resumed considering the information from an
increased number of projects and taking into account the industrial size of new projects now
participating in the Co-operative Programme. This work is now in progress.

In co-operation with the EC and the IAEA, a standardised list of cost items for
decommissioning activities was prepared, representing a new, uniform and more complete approach
to decommissioning costs. This co-ordinated action could largely benefit from the experience gained
in the task group. It is agreed to publish an interim technical document containing the standardised list
of cost items and their definitions in the first half of 1999. Although it is hoped that the standardised
list will be widely accepted and used, it is recognised that at this stage the list has achieved approval
in theory only and should be further evaluated in practice. It might be renewed after a period of three
years when additional experience may be obtained.
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TABLE 3: DECOMMISSIONING COSTS - RESULTS OF SECOND ORDER ANALYSIS FOR PROJECT GROUPS MODELS 1, 3 AND 4

Range of Total Costs (% Tentative Overall Mean Values
for Project Groups Models 1, 2 and 4

COST GROUPS Model 1 Model 3 Model 4 Reactors Fuel All
Stage 3 Facilities Projects

Model 1 Model 3 Model 4

1 Pre-Decommissioning Operations

2 Facility Shutdown Activities

3 Procurement of Equipment and Material

4 Dismantling Activities

5 Waste Management and Disposal

6 Security, Surveillance and Maintenance

7 Site Clean-up and Landscaping

8 Project Management, Engineering and Site Support

9 Research and Development

10 Fuel

11 Other Costs

TOTAL

1.1-6.3

3.1-14.2

2.1-24.9

15.7-41.8

5.9-13.7

2.8-7.2

0.5-4.6

4.9-18.8

0.8-10.5

0.0-0.0

0.7-15.1

3.0-6.8

5.3-6.6

0.0-21.8

15.0-29.3

2.7-16.2

0.7-22.7

1.6-2.7

16.0-22.2

1.1-9.8

0.0-0.0

8.6-13.8

1.1-14.0

3.1-14.3

0.0-24.3

12.5-42.9

1.6-16.0

0.7-30.6

0.5-5.3

4.5-22.0

0.8-10.3

0.0-0.0

0.2-15.2

3.0

7.0

11.0

33.0

9.5

5.0

2.5

13.5

7.0

0.0

8.5

5.0

6.0

10.0

19.0

10.5

10.5

2.0

19.0

6.0

0.0

12.0

5.0

8.0

9.0

25.5

9.5

10.0

2.5

15.0

5.0

0.0

10.5

100.0 100.0 100.0
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6. CONCLUSIONS

As the world's fleet of nuclear power plants ages, increasing numbers of these plants will begin
decommissioning operations. In order to perform this work in the most efficient manner, in terms of
worker safety, waste generation, desired end results, and cost effectiveness, the experience gained
today must be effectively shared. For the past fourteen years the OECD/NEA's Co-operative
Programme in Decommissioning has served as a very useful forum for the exchange of information in
this very important area. This presentation at the International Symposium in Taejon, the Republic of
Korea, intends to contribute to the promulgation of this valuable information and experience to a
wider audience than the participating projects.
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