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editorial 

In 1996, NEA welcomed two new Member countries, the Czech 
Republic and Hungary. From left to right are, Dr. Gyorgy Vajda, 
Vice-President of the Hungarian Atomic Energy Commission, 
Hungary; Dr. Jorg Hermann Gosele, Chairman of the NEA Steering 
Committee for Nuclear Energy; Mr. Ivan Novak, Director of the 
Nuclear Installations Department of the Czeck Ministry of 
Industry and Trade, Czeck republic; and Mr. Sam Thompson, 
Acting Director-General of the NEA. 



Enhancing NEA visibility 

The Nuclear Energy Agency (NEA) continues to evolve to meet changing demands and to 
keep up with the new policy directions of the OECD as a whole. As far as the Newsletter 

is concerned, this evolution is reflected in the new format, adopted for the first time in the 
Spring 1996 issue. The aim of this change was to modernise the publication and make it 
more "reader-friendly". The reaction to the transformation has been positive and we hope 
that you, too, find it worthwhile. The decision to add a short Editorial to each issue of the 
Newsletter goes along with this policy, and will allow me to keep in touch, on a more 
personallevel, with our readers. 

The modernisation of the Newsletter is in line with the ideas of the recently appointed 
Secretary-General of the OECD, Mr. DonaldJohnston, who believes that one of the items 
upon which we should concentrate is heightened visibility for our Organisation, and more 
effective communication of our message. Specifically, we hope that improving this publication 
will increase its readership, which is important because it is a particularly useful channel 
for communicating with, and building, our audience. In the same vein, we are looking at 
giving NEA publications much more public exposure. This will be done by developing 
Internet resources, having displays at more trade fairs, as weil as increasing publicity in 
the OECD Publications Centres, etc. We are taking a more dynamic approach to the who le 
question of NEA visibility. 

Nuclear power continues to play an important raie in the OECD countries as a whole, 
and will do so into the future. The NEA pravides a unique forum for co-operation among 
OECD countries in this field . The article l have written for this issue of the Newsletter 

focuses on the Agency itself, and discusses its unique features and particular strengths. 

l hope that you will find this issue of the N ewsletter both stimulating and informative. 

Sam Thompson 
Acting Director-General 

J J 

:z 
m 
» 
:z 
Il> 
:E 
V> .--
Il> 
ri" 
ri" 
Il> 
~ 

""Tl 
QI 
.-.--
....., 
\0 
\0 
0"1 



\0 
0'1 
0'1 ,...... 
---' 
---' 
ru 

u.... 

..: 
Q) 

-1-' 
-1-' 
Q) 

V'l 

~ 
Q) 

z 
« 
LU 

z 

The NEA: 
A unique framework 
for co-operation 

Nuclear power plays a 
vital role in the world in 

general and in OECD 
countries in particular. 

Looking ahead to 
anticipated electricity 

demand during the 
coming century, the 

environmental 
implications of increased 

use of fossil fuels, and 
the lack of alternatives 
for providing base-load 

capacity on a large scale, 
nuclear power is likely to 

continue to play such a 
role for many years to 

come, and may eventually 
be called upon to a much 

greater extent. 

A
t the present time, the 
nuclear power programmes 
of OECD Member countries 
vary considerably. While the 

programmes of certain Members , 
particularly in Asia, are still expand
ing - those of most other countries 
will not do so in the near term. Even 
where there is no immediate prospect 
of growth the contribution of nuclear 
power will remain significant. The 
continued use of existing power 
reactors will present many issues for 
government consideration, including 
the safety of operating plants , plant
life extension, high-Ievel waste 
disposai , and decommissioning. The 
NEA helps its Members deal with 
these and other issues very cost
effectively, and in the event of the 
renewed expansion of nuclear power 
could play an even greater role. 

The NEA profile 
The Nuclear Energy Agency (NEA) is 
a semi-autanomous institution within 
the Organisation for Economie 
Co-operation and Development 
(OECD) It consists of two parts - the 
basic Agency, referred ta as the "Main 
Secretariat", and the Data Bank, each 
with its own membership and budget. 
There are 27 Member coun tries of 
the Main Secretariat and 21 Members 
of the Data Bank. In 1996 the budget 
of the Main Secretariat is ap
proximately US$ 12 million and that 
of the Data Bank US$4 million. The 
Agency has a staff of about 80 of 
whom about half are technical experts 

* MI'. Sa m Th ompso n is Acting Dil'ecto l'-Ge nu al 
of the NEA . 

in specifie nuclear fields. 
The Agency was established in 1958 
as the European Nuclear Energy 
Agency ta enable European countries ta 

pool their scientific and financial re
sources towards the development of 
nuclear energy In the 1970s the Agency 
became the Nuclear Energy Agency 
when it expanded to include Australia 
and japan, and later the United States 
and Canada . During the last two 
decades the fundamental mission of 
the Agency has remained that of con
tributing to the role of nuclear energy 
as a safe, environmentally acceptable 
energy source through co-operation 
among participating countries. In con
trast to its early history and its Statute, 
today there are relatively less activities 
of a promotional nature than of a safety 
and regulatory nature in the Agency's 
programme. 

• The NEA: A unique framework for co-operation 

Specifie eharaeteristies 
The NEA has a small, relatively 
homogeneous membership consist
ing of industrialised countries with 
shared democratic principles. More
over, the NEA membership represents 
85 per cent of the world's installed 
nuclear capacity and includes a large 
majority of the more advanced 
countries in the nuclear field. The 
particular advantages of the Agency 
arise from the basic characteristics of 
its membership. The following are 
sorne of the strengths of the Agency: 

First 
The total nuclear R&D effort and 
experience in NEA Member countries 

is very large, and the Agency, by 
pooling the expertise of the member
ship on specifie issues , provides a 
means for each of its Members to gain 
access to that experience. It wou Id cost 
any Member country many times what 
it pays to belong to the NEA to obtain 
the information it acquires through 
the Agency, particularly in the area of 
nuclear safety. Hence, the Agency 
provides significant added value for 
Member countries and makes each 
Member's funds go further. 

The NEA membership includes 
a majority of the world's more 
advanced nuclear countries; 
View of the COGEMA site at 
La Hague in France. 
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The NEA : A unique framework for co-operation . 

Second 
The relative homogeneity of the NEA's 
membership generally ensures that 
the Member- country experts who 
participate in NEA activities are able 
to contribute meaningfully to the 
NEA's technical work. As a result , the 
Agency's work is of considerable 
depth, of high quality, in the forefront 
of knowledge, and not constrained 
by the principle of the lowest com
mon denominator. 

Third 
Within the NEA there is also an 
ove rall like-minded approach to 
problems and a climate of mutual 
trust and collaboration that permits 
full and frank discussion of problems, 
including those of general sensitivity 
or sensitivity to particular Members. 

Fourth 
The Agency is relatively unfettered 
by political constraints that tend to 
exist with respect to larger inter
national organisations of broader 
membership . Hence it can devote 
most of its effort and resources to 
imflortant technical and policy issues. 
At the sa me time , however, the NEA 
is able to accommodate countries 
with differing views towards the 
development and use of nuclear 
power, including countries that do 
not necessarily wish to pursue this 
option for themselves. 

Working methods: 
Flexibilityand 
cost-effectiveness 
The NEA's strengths also arise from 
its working methods. ln this regard , 
two particular features of the Agency 
are its system of standing technical 
committees and its "joint projec ts". 
NEA Committees operate in seven 
major areas: nuclear safety, nuclear 
regulation, radioactive waste manage
ment , radiation protection, nuclear 
law and liability, nuclear develop
ment and nuclear science. These 
Committees control their own 
activities under the ove rail guidance 
of the Steering Committee for 
Nuclear Energy, the governing body 
of the Agency They are comprised of 

Member-country experts and are co
ordinated and served by the Secre
tariat. ln so rne cases there are also 
standing expert groups operating 
under the Committees to deal with 
particular tasks that require attention 
over an extended period. 
The Standing Technical Committees 
carry out several important functions, 
including: 

• providing fora for in-depth ex
changes of technical and pro
grammatic information and ex
perience; 

• initiating co-operation and 
research and identifying areas 
where further research is needed; 

• developing common positions or 
consensus views (sometimes do
cumented as "collective opi
nions") on technical and policy 
issues; 

• organising "joint projects"; and 
• ensuring that NEA activities 

correspond to Member-country 
needs. 

This system is highly cost -effective 
because it enables the Agency to 
pursue an ambitious programme of 
work with a relatively small staff and 
limited resources. It is also flexible and 
relatively non-bureaucratic , and allows 
each Committee to be responsive to 
the Member countries and adjust its 
activities on a timely basis to target 
their specific requirements. 
The work of the Standing Technical 
Committees can be conducted in a 
number of ways . On a short-term 
basis, specific topics can be addressed 
by convening ad hoc groups of experts, 
contracting consultants or running 
specialised workshops. The Com
mittees can also establish longer-term 
mechanisms su ch as information 
exchange programmes and databases 
of collective experience. 
ln addition to the work carried out by 
the Standing Technical Committees, 
the NEA co-ordinates specifie 
collaborative efforts which involve only 
a few, rath er than ail , Member 
countries. These "joint projects", also 
known as "joint undertakings" or 
"autonomous projects", focus on a 
particular technical problem or 

• The NEA: A unique framework for co-operation 

research ac tivity The participants 
undertake the necessary work among 
themselves and at their own cost, with 
the NEA providing co-ordination and 
support , particularly during the 
initiation phase. 

A climate of confidence 
Through its unique framework , the 
Agency se rves as a facilitator for the 
needs of its Members by creating a 
climate of mutual trust that permits 
full and frank discussion of nuclear 
energy issues. At the same time, it 
provides the secretariat support that 
makes the standing committee struc
ture and "joint proj ects" operate on a 
non-political, cost-effective basis. This 
support includes the publica tion of 
the Committees' research findings and 
"collective opinions", and dissemi
nation of these publicati ons within 
Member countries and beyond. 
In conclusion, the NEA is the only 
international nuclea r organisa tion 
which brings together the developed 
countries of North America, Europe 
and Asia in a small , harmonious, non
political forum with a relatively narrow, 
technical policy focus. It is not a high
profile body, but is an especially 
valuable tool at a time when Member 
countries are finding themselves with 
fewer resources of their own to devote 
to the areas in which the Agency 
works. This is why, today, more than 
ever, every effort is being made to 
ensure that the Agency focuses on 
issues of interest to its Members and 
that they continue to get a good return 
on their investment. This requires that 
we continually review our programme 
and look for ways to make the Agency 
operate even more efficiently _ 

Crushing of the cooling 
towers of the German AVR 
experimental nuclear power 
plant during dismantling. 
The NEA operates an inter
national co-operation pro
gramme for the exchange of 
scientifi c and technical 
information on the decom
missioning of nuclear 
installations. 
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Nuclear energy 
in Russia 

In the late 1980s, the 
Soviet Union had the 

world's largest nuclear 
construction programme. 

This was the outcome of a 
concerted effort, 

originating in the 1940s, 
to master this new 

technology, originaUy for 
military purposes, but 

since the 1960s adding 
emphasis to its 

deployment for power 
generation. FoUowing the 

Chernobyl accident and the 
coUapse of the Soviet 

Union a few years later, 
the construction 

programme came to an 
abrupt halte Parts of it 
have since become the 
responsibility of other 

republics, such as Ukraine, 
that have gained their 

independence from the 
former USSR. 

R
esponsibility for the nuclear 
power programme within 
Russia, originally with the 
Ministry for Medium Machine 

Building, passed to the Ministry of 
Atomic Power and Industry, but in 
January 1992 this was itself replaced 
by the Ministry of Atomic Energy and 
Industry (Minatom). Its staff contin
ues to number about one million, 
spread across all the many supporting 
enterprises, as well as direct nuclear 
workers , thus constituting a consi
derable political force. Efforts are 
being made to convert the many 
aspects of the militarylindustrial 
complex into viable commercial 
enterprises. Within the former Soviet 
development programme, consider
able technical advances were achieved , 
as , for example , in the annealing of 
reactor pressure vessels, providing a 
base for sales of technology ta Western 
reactor manufacturers and operators. 
The operating nuclear plants have , 
with the exception of the reactors at 
Leningrad and Bilibino, been brought 
into a consortium , Rosenergoatom , 
with the intention that it should 
become a joint stock company with 
Minatom retaining a 51 per cent 
controlling share. 
In addition there are, under Minatom, 
a nuclear fuel complex, that includes 
Technabsexport , and a large number of 
research institutions including the 
Institute of Physics and Power 
Engineering CIPPE), the Research and 
Development Institute of Power 
Engineering (RDIPE), and the Re
search Institute of Reactor Opera
tions. The Kurchatov Institute, 

• Mr. Geoffrey Steve ns is Head of the NE A 
Nllcl ea r Developm ent Divis ion . 

formerly a part of the Academy of 
Sciences, now reports to the Ministry 
of Science and Technology, and there 
appears to be a tendency for it to 
become more of a contractor for 
nuclear research than a director. 
Minatom also retains responsibility for 
a nuclear weapons complex. 
The output from the nuclear power 
plants in the European sector of 

Russia is fed to a grid controlled by 
the Ministry of Fuel and Energy 
(Mintopenergo) , which also has the 
large fossil and hydro- power stations 
under its wing. The tendency for 
Mintopenergo to favour the fossil-fuel 
sector in distributing the proportion 
of payments due that it is able to 
collect has led to Rosenergoatom 
experiencing difficulties in obtaining 
payment for its production. Although 
at one time it had been expected that 
there would be complete payment 
for delivered nuclear electricity in 
1995, by December of that year, only 
62 per cent of payments had been 
made , with very little payment in 
cash . The debt owed to Rosener
goatom was then reported to be 
2.5 billion rubles, its highest ever. 

The lack of salary payments to plant 
workers has on occasion led to strikes 
and exacerbates the problem of 
developing a Western-style safety 
culture . 

Current capacity 
There are currently 29 commercial 
nuclear reactors operating at nine 
sites in Russia, with completion of a 
further VVER-I000 planned for 
1996. In 1995 the operating reactors 
accounted for about 12 per cent of 
the country's electricity generation. 
In the European part of Russia the 
dependence on nuclear generation 
rises to nearly 25 per cent and, in the 
north-west of the country, to 50 per 
cent. Up to 1993 , the load factors 
averaged consistently 67 per cent, 

• NucLear energy in Russia 

but lack of funds for fuel purchase 
and increased downtime for repairs 
and decreased electricity demand has 
brought the load factor down to 
55 per cent. Of the operating plants, 
ten are RBMK-I000s , and four are 
first -generation pressurised-water 
reactors that have been the focus of 
particular concerns regarding safety 
among Western commentators. 
Planned retirement dates for 15 of 
the se reactors, with a capacity of 
7 083 MWe , range from 2000 to 
2010. These dates are based on the 
notion of a "design service life" rather 

There are currently 29 com
mercial nuclear reactors 
operating in Russia. View of 
the 8alakovo nuclear power 
plant. 
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Steam 

Steam and Water 
from Core 

Steam __ 
Separator 

th an on any view of economic 
returns, and may be subject to 
change with the development of the 
market economy as weil as the 
demands of improved safety 
standards. 

Nuclear fuel cycle 
Russia is completely self-sufficient as 
far as ail aspects of the nuclear fuel 
cycle are concerned , although its 
investment in waste management 
facilities is very low. Based largely on 
production in former satellite 
countries, the stockpile of uranium 
grew to be the world's largest by the 
early 1990s. ln 1994, this inventory 
was estimated to be the equivalent of 
about 375 000 t of uranium in the 
form of yellowcake , and low or 
highly enriched uranium. A more 
recent report puts the stock of natural 
uranium as between 125 000 and 
190 000 t. Assuming a domestic 
consumption rate of 4 200 t/a (this 
figure is a compromise between 
Minatom's published figure and 
estimates made by Western experts) 
the overall stock would last for more 
than 90 years. The known in situ 
resou rces were estimated in 1993 to 

be 120000 tU recoverable at up to 
$80/kg, with an additional5 000 tU 
recoverable at up to $130/kg. The 
only operating production centre in 
recent yea rs has been at 
Krasnokamensk, in Siberia, where 
production was estimated to be in 
the range of 2400 to 2 900 t/a . 
Russia has adopted a policy of 
recycling spent fuel. The first semi
commercial reprocessing plant with 
a capacity of 2.6 t/a of plutonium 
output was commissioned in 1976. 
Two larger reprocessing plants under 
construction at Krasnoyarsk were 
intended to provide sorne 20 t/a of 
plutonium output, but work on them 
has been suspended. No reliable 
figures are available as to the actual 
quantity reprocessed. lt has been 
announced that more than 50 t of 
plutonium from the defence 
programme is planned to be released 
over the next decade or so. 
The disposition of fissile materials 
released from Russia 's military 
programme is the subject of complex 
international negotiations. Under an 
agreement between the USA and 
Russia, 500 t of Russian highl y 
enriched uranium is to be provided 

Steam 
to 

Turbine 

''
Water 
from 

turbine 

for dilution to 4.5 per cent enriched 
uranium . This equates to sorne 
153000 t of natural uranium. Given 
the potential for market disruptions 
by rapid sale of this material, 
negotiations have been continuing 
on me ans to introduce the low 
enriched uranium into global markets 
in a graduaI manner. The potential 
for release of Russia and other ClS 
countries' natural uranium also to 
cause market disruptions has led to 
an "Anti-dumping Petition" in the 
USA and to restrictions in Europe on 
sales of uranium produced in the 
New lndependent States. 

Safety regulation 
and performance 
A new nuclear safety authority was 
created in 1989 from the former State 
Committees concerned with safety 
in the ato mic industry and the 
technical su pervision of sa fety in 
mines and industry This new body 
was given a higher status in 1991 
when it began to report directly to 
the President under its new name, 
Gosatomnadzor (GAN). Much 
attention has been paid by Western 
gove rnments to ass isting in the 

Water to Steam Generator 

improvement of safety, but so far the 
necessary sea change in the power 
and influence of the regulators has 
not occurred despite the separation of 
the regulatory body from the 
operating organisation. A major gain 
was the passing in 1995 of the federal 
Law on the Use of Nuclear Power. This 
provides a legal framework for the 
control and regu lation of safety, 
stipulating rights and responsibilities 
of citizens , officiaIs, enterprises and 
the federa l control organisations. It 
covers siting and operation of nuclear 
facilities , treatment of radioactive 
substances, physical protection of 
facilities and responsibility for 
nuclear-related damage . This , and 
subsidiary legislation on nuclear 
facility licensing, gives GAN greater 
powers , and also provides a role for 
regional and local authorities in 
assessing the ecological impact of 
new plants. Another important piece 
of legislation is the federal Law on 
Radiation Safety of the Population , 
passed in January 1996. This gives 
priority to human health and 
environmental protection in the use 
of nuclear facilities and radioactive 
substances. Pen ding the signing by 

Very Hot, 
Pressurlsed Water 

Reactor 
Vessel 
1 
1 

the President of a federa l law on 
radioactive waste treatment , the 
provisions of the Law on Protec tion of 
the Environment prohibits the import 
of radioactive wastes for disposaI. It 
is not clear, however, that these 
changes have improved GAN's ability 
to regulate , as the Law on the Use of 
Nuclear Power also made GAN , in 
sorne senses, subordinate to Minatom 
where the resources and technical 
capabilities are greater than those that 
GAN can cali upon. It has been 
reported, for example, that regulators 
are paid at one-tenth the rate for 
nuclear plant opera tors . 
One consequence is slowness in 
improving the safety culture in 
Russian power plants , which started 
from a low base of acceptance of 
responsibility for safety among the 
workers. Recent analyses of the 
expected response of Russian
designed reactors to anomalous 
conditions has suggested that their 
safety performance may not be as bad 
as was at one time feared, even if they 
do not match up in gene ral to 
Western views on the need for 
defence-in-depth. A number of 
proposed backfits to older Russian 
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Lelt: RBMK Reactor Design. 
Right: VVER-440 Reactor 
Design (Model 230). 

reactors are being analysed by 
Western experts under con tracts with 
the European Bank for Recon
struction and Development. Progress 
has been made at the IAEA and by 
Western industries in identifying 
priorities in backfit programmes 
based on improved understanding of 
the design of Russian VVERs . 
Much valu able work has been done 
at plant level under exchange agree
ments arranged by the World Associa
tion of Nuclear Operators (WANO). 
Rosenel'goatom has been able to effect 
improvements in quality, reliability 
and service lifetime of equipment, 
additional diagnostic systems have 
been introduced at first generation 
plants, technical training has been 
improved (partI y with assistance from 
the West in providing simulators). The 
benefit s have been shown in the 
reduced frequency of unplanned 
emergency shutdowns; in 1988 there 
were 2.2 incidents per reactor-year, 
in 1993 this was down to 0.8 , and in 
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Nuclear energy in Russia • 

1994 and 1995 the 
frequency was 0.4. 
Much remains to be done, 
howeve r, and progress 
cannot be made while there 
is a lack of fund s to 
purchase equipment re
quired for maintenance, the 
operators are frequently 
disturbed by non-payment 
of their salaries and the 
pl ants are not receiving 
necessary supplies of fresh 
fuel in a timely manner A 
further problem arises from 
the uncertainty of coverage 
for liabilities that is 
afforded by agreements 
with the Russian govern
ment , as Russia is not a 
party to the Vienna Conven
tion on Civil Liability for 
Nue/ ear Damage. This has 
been a major disincentive 
to Western suppliers to 
engage in the upgrading of 
Russian reactors. While the 
Convention was signed by Russia in 
May 1996 , its ratification is st ill 
awaited . 

Waste management 
There has been increasing concern 
about the somewhat lax practices 
adopted at Russian plants for dis
posing of radioactive waste. Much of 
this concern is addressed to wastes 
and discarded equipment in the 
defence sector, but the situation in 
the civil plants is not good. At power 
station sites, liquid wastes are 
concentrated and stored in tanks with 
conditioning for disposai planned 
only at the end of the reactor's life. 
The tanks are suffering corrosion and 
will soon need attention if leakages 
are to be avoided . Solid wastes are 
stored in special concrete structures 
on site, or buried in shallow landfills. 
Applying laws passed in 1995 , GAN 
has pressed for improved practices 
to reduce waste volumes , but funds 
are lacking for the installation of 
effective equipment at ail nuclear 

power plants 50 that sub- optimal, 
temporary conditioning is still 
widespread. The current national 
strategy for managing radioactive 
wastes from nuclear power plants 
includes continued storage of wastes 
at the plants over their whole 
lifetime, including the decommis
sioning phase. Implementation of the 
subsequent stages of the strategy 
depends on reaching a~ement 
between regions as to the location of 
final disposaI sites and the provision 
of the necessary finance . 
Earlier operations and accidents have 
led to the contamination of large 
areas of land and of waterways. Until 
recently the practice of direct 
injection of radioactive fluids into 
rocks underlying nuclear fuel cycle 
facilities was continuing, as was the 
dumping of radioactive wastes at sea. 
Arrangements have been discussed 
between Minatom and japan on the 
provision of radioactive waste storage 
and treatment facilities at Vladivostok 
in the Russian Far East , with im
plementation planned for 1996. 

Prospects 
The broad spread of responsibility of 
Minatom complicates the current task 
of restructuring the industry into one 
suited for competitive market con
ditions. The difficulties are aggra
vated by the Soviet practice of 
building up complete communities 
devoted to the research and con
struction programmes, and la ter to 
the operating facilities . Conse
quently, a plant manager may have 
responsibilities not only for his 
nuclear facilities , but often for a wide 
range of social institutions such as 
schools, hospitals, and even farms , 
that are needed to provide food for 
the workforce. The pace of reform in 
the nuclear industry has been slower 
than in other economic sectors. There 
has, however, been sorne success, for 
example, in diverting the production 
of equipment for reprocessing plants 
towards the more general chemical 
industry. 
The management of the nuclear 
programme, in particular improve
ments in operational safety, continues 
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opportunity for regional and 
local authorities to inter
vene, and this may affect the 
timing of work al other 
sites, such as Balakovo . The 
investment programme for 
1996 amounts to 1 600 
billion rubles , and the re
quired investment for plants 
in the Far East wou ld be 
somewhere in the order of 
6 000-6 500 billion rubles. 
It was recently reported that 
construction of a new 
design, the WER-640, has 
been authorised, with an 
early construction start 
planned at the Sosnovy Bor 
(previously called Lenin-

.,; grad) RBMK station. Ros
~ energoatom is scheduled to 
8" complete ten new plants by 
-:;; 2005 , but financial con
~ straints are likely to result 
~ in only two being com-
5 pleted by 2000 , probably 

View of the control room in 
the 50snovy Bor RBMK 
station, St. Petersburg. 

the partly built WER-1000s 
at Kalinin-3 and Rostov-l. 
There have been contacts 
between Minatom and 

to be hampered by a shortage of cash. 
The payment of plant personnel has 
been 50 retarded that sorne of them 
have declined to take part in Western 
studies on plant safety without being 
paid specifically for this task. 
The joint Electric Power Alternatives 
Study conducted jointly by the USA 
and Russia indicated that a least-cost 
plan for elec tricity supply in sorne 
regions cou Id include completion of 
the co nstruction of nuclea r power 
reactors. Rosenergoatom is now 
planning to do this, at Kalinin , Kursk, 
Rostov and Balakovo, and to replace 
plants at existing sites (Kola and 
Smolensk), as weil as looking into 
the feasibi lity of new sites in Siberia 
and the Far East. Although there have 
been plans for sorne lime to increase 
nuclear capacity in the Far East , none 
of the regional and local authorities 
has as ye t agreed to host nu clear 
reactors . The new legal requirements 
fo r reactor 1 icensi ng provide the 

Canada whereby the possi
bility of a co -operative proj ect to 
build a CANDU-6 on the Russian 
Pacifie coast was discussed, although 
this appears not to be an imminent 
prospect The Russian Ministry also 
wishes to build three underground 
graphite-moderated light -water reac
tors at Zheleznogorsk (formerly Kras
noyarsk-26) and Seversk (formerly 
Tomsk-7) to replace the electricity 
and heat supply that would be lost 
by closing down plutonium-produc
tion reactors under an agreement 
with the USA, but negotiations on 
the replacement technology, which 
could be non-nuclear, and source of 
fund s ha ve not been completed. 
There are many thoughts on new 
reactors and sites, but !ittle funding 
and much disquiet in areas surround
ing the proposed sites. The commis
sioning of district heating reactors is 
also held up by lack of funds, in one 
case , for exa mple (Voronezh), by a 
di spute as to who pays to replace 

• Nuclear energy in Russia 

15-year-old unused heat -distribution 
pipes 
While these plans for exploitation are 
largely suspended , Minatom con
tinues to pursue a wide range of 
development activ ities - large and 
small WERs, high-temperature gas
cooled reactors, plutonium-burning 
and breeding reactors, and district
heating reactors , as we il as repro
cessing plants, and MOX and pluto
nium fuels fabrication technologies. 
In part , the wide range of reactors 
under study responds to a feeling 
that, after the Chernobyl accident, 
sorne radical departure from 
previously used types may be 
necessary in order to restore public 
confidence. Concerns have been 
expressed within Russia as to the 
wisdom of sp reading resources 50 

thinly across su ch a wide field 
The main preoccu pation of Western 
countries is to ensure that Russian 
nuclear facilities and stocks of fissile 
mate rials are used and maintained 
safely. This has led to a very wide 
range of bilateral and multilateral 
activities, only a few of which have 
been alluded to in this article. The 
main multilateral finan ce is 
channelled through the Nuclear 
Safety Account of the European Bank 
for Reconstruction and Development 
(EBRD) . The TACIS programme of 
the European Commission has been 
an important source of funding for 
studies that have developed 
understanding of the many problems 
to be solved in the Russian nuclear 
industry. The IAEA has organised a 
range of studies that, inter alia, have 
enabled some prioritisation of actions 
to upgrade· sa fety. The NEA has 
concentrated on augmenting the 
capacity for safety research and 
anal ysis in Russia. These activities 
are beginning to bear fruit , but there 
appears to be a need to continue for 
seve ral more years with similar 
support . It should be noted, however, 
that Russia's nuclear techno logy, its 
accumulated expertise and its stocks 
of fi ssile materials co nstitute 
important assets that should help it to 
develop economically. _ 
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E. Lazo* 

Assessing the 
economic impact 
of nuclear accidents 

The OECD Nuclear 
Energy Agency (NEA) has 
devoted much effort over 

the years to nuclear 
emergency planning, 

preparedness and 
management. One of the 

aspects of this 
multifaceted area is that 
of accident consequence 
assessment. A number of 

published estimates of 
the costs of hypothetical 

nuclear accidents is 
already available and 

widely publicised. Su ch 
estimates have been used 

in accounting for the 
externalities of 

electricity generation 
from nuclear energy (i.e. 
those costs not included 
in the price charged for 

the electricity). As a 
contribution to this work, 

the N EA has started 
discussions of 

methodologies for 
assessing accident costs. 

O
ne maj or part of acc id ent 
planning, preparedness and 

management is the evalu a
tion of off- site consequences 

of nuclear accidents by various tools 

such as probabilistic safety assess
ment (PSA) Since probabilistic con

sequence assessment (PCA) began 
with a 1975 study by the US Nuclear 

Regulatory Commission , numerous 
PCA models and co des have been 

developed. As the science of accident 

planning, preparedness and manage
ment advanced , and PCA models 

grew in complexity, it became 
important to develop tec hniques 
suitable for the performance evalu
ation of the various computer models 

invo lve d . To this end , in the ea rly 
1980s, the NEA organised an 

international PCA code comparison 
exercise, which provided a valuable 

check as to the quality of the various 
parti cip ating codes , as weil as a 

benchmark against which subsequent 
development could be judged . Since 
that tim e, a significant number of 
new models and codes have been 
developed and additional work was 

ca rried out. 

Mo re recentl y, in view of their 

converging interests in the subJ ect, 
the NEA Co mmittee on Radiation 
Pro tec ti on and Public Hea lth 
(C RPPH ) and the Committee for 
Technical and Economie Studies on 

Nuclear Energy Oevelopment and the 

* Dr. Edward Laz o is a member of the NEA 
Radiation Protectio n and Radioa ctive Wa ste 
Mana ge ment Division. 

Fuel Cycle (N OC) have created an 

expert group with the following as 
its terms of reference : 
" [ ... ] to carry out an in-depth study 

of the methods for the assessment 

of the economic consequences of 
nuc\ear reac tor accidents, 
including 

• the applica tions fo r econ omic 
impact assessment ; 

• the methodology and techniques 
used to quantify economi c 
imp ac ts of nuc\ea r reac tor 
accidents, 

• the associated uncertainties, both 
in terms of cu rrent assess men t 
capabilities , and the qu ality 
requirements for input data, and 

• the identifica ti on of those areas 
where improvement wo uld be 

valuable ... " 

This study is in its fin al stages of 
preparation , and is expected to be 
published shortly ln line with the 
above terms of reference , the work 
was limited to large -scale nu c\ear 

reac tor acc idents , and to o ff- site 
economic consequences (as op posed 
to on -site consequences which are 

the responsibility of the reacto r 

ope rator). Further, and as an 

imp ortant caveat by the Expert 
Group , it was decided that thi s work 
should concentra te on the develop
ment of assessment methods and 

method ologies , and that although 
specifie cost fi gu res may be used to 
illustra te specifie points or provided 

as historica l refe rence, no attempt 

would be made to quantify specifie 
accident economic effects. 



Pa rticularly since the Chern obyl 
acc ident , th e eco nomic and social 
conseq uences of a potential large 
reac tor accident have become a 
matter of sometimes difficult deba te, 
outside as we il as inside the nuclear 
community. Because of the extent of 
the damage in space and time , the 
Chernobyl acciden t revealed some 
limi tations in the existing systems 
and struc tures that have been 
developed and adapted for the social 
managemen t of post-accident 
situations. From the economic point 
of view, several issues have emerged 
whi ch we re not co nside red in the 
past to be impo rtant. For example, 
what is the "true co st" of an accident' 
Beyond the direct and obvious 
effects, how can the global impact of 
a large accident be measured on a 
macroeconomic leveP Could an 
accident have the potential to affect 
seriously the economic ba lance of a 
country' Are the stand ard , existing 
liabi lity and compensation systems 
approp riate to address the conse 
quences of a large nuclear accident ' 
How cou ld the possibili ty of a large 
accident affec t a priori the priee of 
electricity' 
Historically, the approach to th ese 
questions, and to others concerning 
the economic assessment of the 
consequences of reactor accidents, 
has evolved signi ficantly. Before the 
Th ree Mile Island (TM!) accident , 
most work in this area concentrated 
on the costs of short -term counte r
measures , and this information was 
used as input to the decision-making 
process fo r the selec tion of appro
pri ate responses. Thus, this was 
mostly an emergency management 
consideration. After TMI, the concept 
of a probabilistic approach (i. e., PSA), 
was added. This expanded the 
previous idea to include emergency 
planning and preparedness , as weil 
as accident management. Develop
ment along these lines continued 
unt il the Chernobyl accident. The 
post-Chernobyl approach then added 
the idea that large -scale accident 
consequences must be considered in 

• Assessing the economic impact of nuclear accidents 

emergency planning, preparedness , 
and management. The social aspects 
of emergency management , although 
also somewhat highlighted by the 
TMI accident , took on mu ch grea ter 
significance. During the ten yea rs 
since Chernobyl, the concepts of 
dealing with the compensati on of 
victims, and with internalising 
accident costs have become more 
important. 
ln changing the light of this focus 
from the short-term to also include 
the long-term aspects of an 
emergency, the Expert Group saw an 
opportunity to make a contribution 
to the discussion of this issue. It is 
felt that there is no single "cost of an 
accident", but that the cost, and the 
meth odologies necessary to calcula te 
that cost, will depend upon the 
perspective That is to say, the cost 
elements to be considered, and the 
methodology used to combine those 
cost elements, will depend greatly 
upon the obj ective of the cost stud y, 
and the intended use of the resulting 
"accident cost". For example, from 
the perspective of accident prepared
ness and management, the choice of 
short -term countermeasures will be 
the primary focus, and this per
specti ve will defin e which cost 
elements should be taken into 

acco unt. Viewed from the compen
sation perspective, the cost elements 
ta ken into account will be completely 
di ffe rent, but will overlap somewhat 
with those necessary for the accident 
preparedness and management. 
Finally, if viewing the cost from the 
perspective of external cos ts and power 
generation choices, different and again 
somewhat overlapping cost elements 
will be conside red. Although there 
are other perspecti ves from which 
accident costs can be viewed, it was 
felt that the three cited here are the 
most important to current discus
sions in this area. Eac h of these 
perspectives is valid , in the sense that 
the related calculations represent a 
result which is useful in a specifically 
defined context. Howeve r, each per
spective is likely to arr ive at a 
different numerical result. It was seen 
as essenti al to unders tand the se 
different perspectives and the analy
tical methodologies used for each . 
As th e purpose was to discuss 
assessment methodologies and not 

A team of medical doctors 
conducted thorough check
ups on children at the City 
Polyclinic in Kozelets, 
Ukraine, as part of the IAEA 
International Chernobyl 
Assessment Project. 
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actual accident costs , the focus of the 
report is the discussion of the three 

perspectives presented above, to 
show the various "cost elements" 

included in cost calculations and 

their uncertainties, and to briefly 
discuss how the current situation is 
evolving and can be improved . 

Cost elements 
In addition to elaborating the concept 
of different perspectives in economic 
consequence assessment, "cost ele
ments" which are used in such 

assessments were addressed. 
In common usage, the term "cost" is 

used to represent a quantity with a 
particular monetary value, which 
may be represented by a bill of sale or 
receipt. However, the economic 

definition of "cost" is broader to 

include a bene fit foregone. According 
to economic theory, this bene fit 

foregone can be measured by the 

amount of money that would be 
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required to restore the individu aIs 
concerned Cor the business or public 
body) to their originallevel of well

being (i .e ., their pre-accident state). 
This restoration process does not 

have to take place; it is simply a 

measure of the impact of the 

accident. The total cost is therefore 
not only the direct monetary impact 

but also more indirect and personal 

aspects such as pain and anxiety, 
including a degradation on the 
quality of life and welfare . 

In the economic context, the total 

cost of the accident will be the sum of 

these individual benefits foregone, 

by all affected individuals, businesses 

and public bodies. It should be noted 

that, although this approach can be 

viewed as measuring the need for 
compensation, it does not assume 

that this compensation is actually 
paid, either in full or in part. It is 

therefore not necessarily a cost to the 

government, or to insurance com

panies, but it is a cost to society as a 

whole, normally referred to as a 

"social cost". 

In this sense , most of the 

consequences of an accident can , at 
least theoretically, be associated with 

economic cost. This may be broadly 

summarised as resulting From: 

• the application of counter
measures to reduce doses ; 

• radiation-induced health effects 
in the exposed population ; 

• psychological effects; 
• impact on the activity with which 

the installation is associated Ce.g., 
the power programme) ; 

• impact on economic factors: 
employment , revenues , losses of 

capital , etc.; 

• long-term social and political 
impact; and 

• environmental and ecological 
impact. 

The economic effects associated with 

these consequences can be generally 
classified in two categories: direct 

and indirect. Direct economic conse

quences are normally associated with 

the cost of the implementation of 

countermeasures , and the cost of 

radiation-induced health effects. On 



the co ntrary, the indirect (o r 
second ary) economic impac t would 
cover the effects which are produced 
outside the areas directly impacted 
by the contamination, as for instance 
th e impact on non-contaminated 
food market ing, tourism , or the 
nalion's nuclea r programme. These 
are normally difficult ta quant ify 
a priori , but they are amenable to an 
a posteriori va luation. 
Fin ally, the re are other effects which 
can not be easily eva luated by 
accounti ng methods , due ta their 
nature, such as the loss of image that 
the company, the region or even the 
cou ntry affec ted by an accident 
would experience , with th e 
accompanying decreases in invest
ments and 1055 of in trinsic wealth, 
whi ch could be made apparent by a 
depreciation of the national currency, 
for instance. These costs are often 
impossible to quantify. 
Also very difficult ta predict and cost 
are the economic effects whi ch can 
resu lt from ecologica l damage, i.e. 
the general and long-term effects of 
co ntamination of wildlife and 
vege tat ion (o ther than agricultural 
or forestry) , or from the 1055 of the 
recreationa l use of contaminated 

. ~ 

f' 

.. =;.~:.. 

.. "~'';-~'-. 

• Assessing the economic impact of nuctear accidents 

environments. This can have an 
important economic impact, and may 
need to be co nsidered sepa rately. 
These last effects can arise not only in 
the contaminated areas but also in 
non-contaminated areas, although 
generally with less effect. 
Details of these various cost elements, 
as well as of the current models and 
codes used ta ca lculate economic 
consequen ces, are presented in the 
Expert Group 's report. 

Conclusions and 
future work 
The stud y performed shows that 
th ere is no single "cos t of an 
accident ". Various different per
spectives from which accident costs 
are approached exist, each based on 
ve ry different goals, rationales and 
needs. Early studies focused on the 
cost of coun te rmeasures in the 
perspective of accident management. 
Since that time the interes t has 
shifted to external and compensation 
costs, and these issues continue to 
be the subj ect of debate among both 
professionals and the public. 
ln addition ta the concept of different 
perspectives, the elaboration of the 
various cost elements and their 

/-
/ 
'-

'\. "'. 

respective uncertainties was a 
va lu able step in th e process of 
improving th e und ers tandin g of 
economic consequ ences. Further
more, it was suggested th at , in 
addition ta the standard PSA and 
cost/benefit approach used in many 
co mputer models at this time, the 
"input-output" method of economi c 
analysis should be employed in this 
area. This meth od is particular ly 
useful in incorporating indirec t 
effects (such as loss of wages due ta 

closed shops and fac tories, 1055 of 
ea rnings due ta crops not pl anted, 
etc.) into cost analyses, and repre
sents the interchanges between th e 
different economic sectars of a region 
or a country. The difficulties with this 
method are assoc iate d with the 
compilation of suitable input-output 
tables , with the calculational effort 
required to perform analyses, and 
with the definition of non-direct ly 
affected areas, (so me effects may 
extend over the entire country) . • 
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Environmental teams trom 
the IAEA International 
Chernobyl Assessment 
Project taking sediment 
samples at Savichi, Belarus . 
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TSGtl RitaL options 
for managing 
separated pLutonium 

One of the 
traditional tasks of the 
NucLear Energy Agency 
has been to study the 
choice of nucLear fuel 

cycles, their technologies 
and their economics. NEA 

has many years of accu-
mulated experience in 

dealing with plutonium 
issues, incLuding among 

others: economics, safety, 
related technological and 

scientific aspects and 
recycLing logistics. 

National programmes and 
policies concerning the 

civil use of plutonium are 
quite diverse, being 

infLuenced by a number 
of complex factors and by 

different evaluations of 
the benefits arising from 

plutonium seen as a 
quasi-indigenous energy 

source. There is cLearly 
active government and 

public interest in the 
management of this 

plutonium, incLuding any 
that may become 

avaiLable from non-civil 
sources. 

R
ecent NEA work on 
plutonium has been essen
tially targeted at economic 
and scientific aspects and the 

need to identify suitable technical 
solutions , despite the existing large 
political uncertainties associated with 
their implementation Such studies 
provide the facts and current views 
concerning plutonium and its civil 
use; add ress questions influencing 
th e choice of fuel op ti ons, and 
illustrate how economic and logistic 
assessm ents of the alternatives could 
be undertaken. 
ln early 1994, an international ad hoc 
expert group - the only one of this 
kind - with a membership drawn 
from 15 co untries and three inter
national organisa ti ons, was assem
bled under the auspices of the NEA 
with the task of identifying, reviewing 
and evaluating the broad technical 
questions related to plutonium 
management. This issue is certainly a 
subj ect of interes t to seve ral 
countries, irrespective of whether or 
not they have in stock separated 
plutonium or, indeed, any intention 
of using plutonium. Experts From 
Russia were invited to participate in 
the NEA study, on an excep tional 
basis, in view of their country's 
accumulated expe rience with 
plutonium production, handling and 
use. The IAEA and the European 
Commission were also represented. 
The expert group was concerned with 
the technical options for managing 
civil plutonium, as weil as any that 
may become available from non-civil 
uses, but did not consider military 

plutonium per se. As in previous NEA 
work on plu tonium , institut ional 
aspects, non-p roliferati on and phys
ical security issues were not 
addressed. The work of th e ex pert 
group has now been completed and 
its report is currently being prepared 
for publication [ReL 1]. 
The study fo cused on the following 
two topics: 

• Alread y implemented techno
logies which provide for medium
term storage of plutonium or for 
plutonium recycling through 
reactors. Experience gained with 
them was reviewed and th eir 
potential deployment ove r th e 
next 20 years or so was examined. 

• ln the longer term , such 
technologies may be joined by a 
funher range , which are, in sorne 
cases, already under development. 
A technical review of those 
additional options that ma y 
become available was performed . 

Plutonium arisings 
and consumption 
Currently, sorne 50 tonnes of 
plutonium are generated every year 
worldwide in spent fuel. By the end 
of 1994 , about 700 tonn es of 
plutonium had been formed in 
commercial spent nuclear fue l. 
Sorne of the plutonium contained in 
reactor spent fuel has been separated , 
and a part of il - approximate ly one 
third - has, up to now, been used to 

• Dr. NiellO/as Zal"i mpas is a l1u mbe r of the NEA 
Nuc/ear Developm ent Di vision. 
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manufacture mixed uranium/pluton
ium oxide CMOX) fuel for both 
thermal and experimental and 
prototype fast reactors , but the major 
part of the se parated plutonium is 
currently stored , mainly at the 
British , French and Russian 
reprocessing sites. 
The increasing quantities of separated 
civil plutonium and the postpone
ment or abandonment of plans for 
fast-breeder reactor deployrnent have 
resulted in a growing interest, in a 
number of OECD countries, in the 
recycling of plutonium in light-water 
reactors. 
The imbalance between separa tion 
and utilisa tion of plutonium had 
resulted in an inventory of separated 
civil plu tonium of about III tonnes 
by the end of 1994. 
According to an ana lysis performed 
by the Internat ional Atomic Energy 
Agency [Rer. 2] , the rate of separation 
of civil plutonium would continue 
to exceed its rate of use up to around 
the yea r 2000. By then, the estimated 
pluto nium inventory wou Id have 
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reached about 167 tonnes Ct) Beyond 
the year 2000 , the inventory is 
expected to decrease at a rate of about 
6 tonnes per year Ct/y). This analysis , 
howeve r, is quite sensitive to 
assumed start dates and throughputs 
of MOX facilities , as weil as to 
contrac ted reprocessing and pluto
nium utilisation rates. Significant 
unce rtainties , therefore, exist in the 
prediction of the maximum 
plutonium inventory, the time of its 
occurrence and its subsequent rate 
of decline. 
lt is ve ry important to note that the 
situation regarding plutonium stocks, 
and plans und er way to use them, 
differ from country to country. ln 
some countries, MOX programm es 
are already actively implemented, in 
others, though, recycling of separated 
plutonium is not expected to take 
place , at least in the short term. 
ln addition , several nuclear weapons 
are now planned to be retired within 
the next decade. As a result , 100 or 
more tonn es of wea pons-grade 
plutonium are expected to become 

surplus to mi litary needs. It is not 
unlikely that a part or ail of this 
surplus plutonium may eventually 
reach the commercial market. 

Managing separated 
pLutonium: 
Experience gained 
The production and handling of civil 
plutonium are now into their fourth 
decade, and equipment and systems 
are at an advanced state in terms of 
quality co ntrol; minimisation of 
ernuents; minimisation of doses to 
operators and the public; radiological 
and non-radio logica l sa fety ; sa fe
guards and ph ysical protection. 
The storage of pluton ium and th e 
purifi ca tion of aged plutonium and 
its recovery from ashes and solid 
was te are now practised on an 
industrial sca le. 

The PNC Tokai facilities have 
produced MOX fuel in the last 
15 years for the fast reactors Monju 
and Joyo, as weil as for the Fugen 
Advanced Thermal Reactor. 
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Technical options fo r managing separated plutonium . 

Separated civil plutonium , in any of 
its forms, has been safely transported, 
for more than 35 yea rs, internall y 
within Europe, Russia andjapan , and 
internati onally from th e United 
Kingdom and France to japan . 
Transport by road, rail, air and sea 
has been undertaken , under 
international regulations, using 
approved transport containers. 
The industrial MOX manufacturing 
techniques utilised today were 
developed during th e late 1970s , 
through a trial-and-error approach , 
based on the lessons learned from 
the earlier demonstration pro
grammes. Meeting the demand of the 
customers of big modern reproces
sing plants (UP2 and UP3 in France, 
and THORP in the UK) resulted in a 
rapid expansion of the industrial 
utili sa tion of MOX fu el, which was 
limited , essentia ll y, by the time 
required to implement and qualify 
new fabri cation facilities, and by 
political considerations. 
ln Belgium, the Belgonucléaire-Dessel 
PO plant has been operational since 
1973 , and its ea rlier fabrication 
process was used for partial reactor 
loads and fu el supplies for both 
thermal and fast reactors and 
facilities. The reference production 
capacity of the plant is, typically, 
since its refurbi shment in 1985 , ~ 

35 tonnes of heavy metal per year ~ 
(tHM/y). COGEMA's CFCa plant in 
France has been processing .., 
plutonium fuel since 1962 , mainly ~ 

u 

for fast-breeder reactors. The capacity 
of the plant has progressively 
increased to reach 35 tHM/y today 
COGEMA started up industrial MOX 
fuel production in its modern 
120 tHM/y MELOX plant located at 
Marcoule during 1995 . Injapan, the 
PNC Tokai facilities have produced 
144 t MOX fuel in the last 15 yea rs 
for the fast reactors Monju and joyo, 
as well as fo r the Fugen ATR . The 
SIEMENS Hanau plant in Germany 
bega n opera ti on in 1972 and was 
shut down in 1991 after a 
contamination incident. Its capacity 
during the period 1987 to 1991 was 

between 20 and 25 tHM/y MOX, for 
both light-water and fast-breeder 
reac tors. Construction of the new 
Hanau MOX fabrication plant 
(120 tHM/y) started in 1987. Today, 
although the plan t is 95 per cent 
completed , SIEME NS and the 
German utilities have decided not to 
operate it for political reasons. In the 
United Kingdom, BNFL and UKAEA 
have coll aborated over the las t 
30 yea rs in the manufacture of 
plutonium fu els for a va riety of 
reactors. Recentl y, BNFL has taken 

over UKAEA's interest in the collabor
ation, including the deve lopment 
facilities, and is currently operating a 
small-scale manufacturing facilit y, 
the MOX Demonst ration Facility 
(MDF), at Sellafield , which became 
operational in 1993 with a design 
nominal capacity of 8 tHM/y 
Within a period of about 10 years , 
the total MOX fabrication capacity is 
expected to do uble (400 to 
500 tHM/y) and be consistent with 
the total production of the reproces
sing plants operatin g at that time . 

Pellets inspection and sampling, at 
the COGEMA's CFCa plant, in France. 
This plant has been processing 
plutonium fuel since 1962. 

Such capacity could easily handle 25 
to 30 t/y plutonium. 
The additional MOX fabrication 

. plants which are expected to be 
operational are: the Belgonucléaire
Dessel Pl plant (40 tHM/y); the 
BNFL SMP plant (120 tHM/y) ; the 
MELOX extension (50 tHM/y) and 
the japanese MOX plant (about 
100 tHM/y) . 
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The expert group supported the view 
that plutonium from low rhadiated 
fuels can be easily processed by using 
technol ogies which are employed in 
the current MOX fabri ca ti on plants. 
The MOX option for the disposition 
of plutonium originating from low 
burn-up fu els co uld effectively 
bene fit from the substantial 
ex perience gained in Europe for 
furth er reductions in development 
and li censing costs , and of course, 
time . 
Concerning MOX use in reactors, the 
physical characteristics of plutonium 
and uranium-fuelled reactors are only 
slightly different , and plutonium 
recycling is possible in most of the 
actual light -water reactors (pressur
ised-water and boiling-water 
reactors), with sorne relevant 
precautions which are necessary to 
cope with a reduction of the absorber 
efficiency, a smaller loss of reactivity 
during the exposure and a 
modification of the power distri
bution at the boundary between 
MOX and U02 assemblies. From a 
practical point of view it is possible 
to deal with such consequences 
without major problems. The 
reactor's control and safety charac
teristics are dependent on the utilised 
MOX ratio. If the share of MOX fue l 
in the core is low (Jess th an 50 per 
cent, as is the case today), it is 
generally easy to adapt existing 
reactors to the use of such fuels. If 
this ratio increases , it would be 
necessary to construct and license 
new reactors which can use up to 
100 per cent MOX fuel, or to improve 
the control rod systems of existing 
reactors. 
Experience accumulated up to now 
in Germany, France, Switzerland and 
Belgium with large-scale MOX fuel 
recycling, and the different strategies 
aimed at increasing the use of 
plutonium in MOX fuel in 
pressurised-water and boiling-water 
reactors, leads to the conclusion that 
MOX fuel can be considered an 
industrial product, like uranium fuel. 
However, as is normal for every 

industrial product, future possibilities 
are discernible for improving MOX 
fuel in order to ga in more efficiency 
and reactivity 
ln additi on, several fa st-breeder 
reactors have been in operation for 
many years in a number of countries. 
The design, construction and oper
ation of su ch plants and their related 
MOX fuel fabrication facilities have 
provided extensive expe ri ence of 
more th an 200 reactor-years which 
would allow further improvements 
in the future. 
For countries and utilities involved 
in fuel recycling, the following main 
trends could be observed 

• Continuation of MOX recycling 
on a broad industrial basis in 
Europe and japan . Currently, 
32 reac tors, out of th e world 's 
total 437 , are using or are licensed 
to use MOX fuel. Beyond the year 
2000, it is expected that addi
tional reactors would use MOX 
fuel in these countries . 

• Further increas ing burn-ups by 
using new MOX fuel assembl y 
designs with higher plutonium 
contents and higher percentage 
of MOX assemblies in the cores. 

• Stronger efforts towards standard
ization in order to improve 
economics. 

Future options 
The future utilisation of plutonium 
will critically depend , among other 
factors , on the evolution of nuclear 
policies . 
There are various important R&:D 
activities going on in many countries 
regarding the utilisation of reactors 
currently used for power generation 
to manage present and future 
plutonium inventories . 
Although CANDU reactors have not 
up to now been fu elled with MOX 
fuel, they have been operating with 
natural uranium in which fi ss ile 
plutonium is the largest contributor 
to energy production. This feature is 
a result of the high conversion ratio 
of the natural uranium/heavy-water 
lattice. Over 200 reactor-years of 
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Technical options for managing separated plutonium . 

operation clea rly demonstrate th e 
ability of existing CANDU plants to 
bum plutonium-bearing fuel s. 
As designed , a fast-breeder reactor 
produces more plutonium than it 
bums, but , at the conceptual stage , it 
is possible to trans form it into a 
bumer, if reducing the plutonium 
inventories is needed , whether the 
plutonium originates from power 
reactors or from ex-civil uses. 
Conceming the longe r term , very 
efficient, reliable and safe fast -breeder 
systems cou ld be envisaged. Such 
systems may incorporate modu lar 
and integral type reactors with metal , 
nitride or carb ide fue l High
tempe rature gas-cooled reactor 
(HTGR) options which would bum 
plutonium to the point of almost not 
requiring reprocessing are also being 
considered. In both Europe and 
japan, conceptual studies have been 
carr ied ou t on high conversion 
pressurised-water reactors designed 
to reduce surplus plutonium, and on 
new concepts fo r the light- water 
reactor fuel matrix which can become 
chemically stable during irradiation , 
hence capable of being disposed of 
without further processing. 
In the far future, new concepts like 
molten-sa lt reactors might become 
more attractive for plutonium and 
minor ac tin ide buming. However, 
the time-sca le necessa ry to 
implement such systems is rather 
long and will definitely requi re the 
deve lopment of an advanced fu el 
cycle industry. 
Shou ld it be decided by nati onal 
policies not to use plutonium as a 
fi ssile resource, stocks may in future E 

be conditioned in a form compatible i 
with regulatory requirements for final ~ 
disposaI. Deep borehole disposai may ~ 
also be considered. ~ 

'" A thorough evaluation of the issues ~ 
associated with the management and ~ 
disposition of plutonium , concentra- ~ 
ti ng primarily on weapons pluto- ~ 

niu m, but also consid erin g civil ~ 
plu tonium , was completed in 1994 :~ 

al 

by the Co mmittee on Inte rnati onal .~ 

Security and Arms Control of the US ] 

National Academy of Sciences (NAS) 
[Rer. 3] The expert group reviewed 
the conclusions of that committee 
regarding a number of feasible 
disposition options which should be 
so designed to place the plutonium in 
a physical form that is at least as 
inaccessible for future weapons use as 
the plutonium in spent fuel from civil 
nuclear reactors. 

View of Thermal Oxide 
Reprocessing Plant (THORP), 
Sellafield, United Kingdom. 

The disposaI op tions reviewed 
included both vitrification and burial 
in deep boreholes , as recommended 
in the NAS study. Also treated were 
variants of the vitrification option 
that have recently been identified as 
promising: both involve the 
immobilisation of plutonium in 
ceramic or metallic forms together 
with fission products. 
Apart from the remaining technical 
difficulties, most plutonium disposi
tion options would generate Qne or 
more high-level radioactive waste 

st rea ms whic h are no t included in 
the curren t plans for the ex isting 
high-level waste geological repository 
programmes of most count ries. 
Di sposition of plutonium in a 
geological repository raises a new set 
of issues and potentia l impacts. The 
seve rit y of these impacts de pends on 
both th e nature of the plutonium 
was te form s and on the base line 
design of the repository. Waste fonns 
differing from those currently 
ex pected wo uld have sign ifica nt 
impacts on th e was te manage ment 

• Technical options for managing separated plutonium 

system Such impacts could incl ude 
sa feguards, radiation and therma l 
output , as weil as required capacities. 
In summary, the re are a va ri ety of 
opt ions for plu to nium dispositi on 
which wo uld result in geo logica l 
di sposa i of unique was tes. The 
suitability and performance of these 
was tes must be ca refully assessed 
against the particular requirements 
of the disposaI faci lity for which they 
are destined. 

Conclusions 
In the sho rt and med ium te rms, i.e., 

the period comprising the next 15 to 
20 years, plutonium can be effectively 
recycled in comm ercial and special
purpose thermal reactors. Successful 
implementation of mixed uranium
plutonium oxide (MOX) recycl ing 
programmes, whi ch are under way 
in a number of countries , wou Id 
result in an equilibrium between 
plutonium production and consump
ti on in OECD countries and woul d 
eventually reduce civil plutonium 
stocks. However, surplus quantities 
wi ll need to continue to be sa fely 
stored and sorne will , in fa ct , need 
to be purified in ord er to have the 
internally arising americium removed 
befo re recycling. 
Ali the necessa ry technologies are 
commercially available , proven, safe, 
and can be safeguarded . 
Existing technologies for storage and 
recycling developed in the civil fuel 
cycle could also cope, if necessary, 
with surplus military material. 
In the longer term , depending on the 
evo lution of nuclear poli cies, a 
similar route to that indicated above 
could be pursued. In additio n, 
plutonium ma y be used more 
efficiently in fast and other reactor 
types or ma y be conditioned in a 
form appropriate for fin al disposa I. 
The latter techniques, which are 
presentl y under resea rch and 
development , would need to be full y 
demonstrated and accepted prior to 
implementation. 
It should be noted, howeve r, th at 

successful applica ti on of such 
technical policies would depend on 
a co mplex an ay of interrelated 
co nsiderat ions of na ti onal and 
internationa l po licy issues wh ich 
were beyond the sco pe of the N EA 
stud y. 
The management of sepa rat ed 
plu tonium does not present rea l 
lechnical difficulties , but is merely a 
matter of ca refully applying existing 
techn ology for the minimisation of 
any plutonium stocks. _ 
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NEA/CSNI Co :1 ective op- inion 

The risks from cutbacks 
• nuclear safety research 

I
n spite of the satisfactory safety 
level of nuclear power plants in 
OECD countries and the 
advances made in technologies 

basic to the resolution of safety 
issues , there is a consensus in the 
international community that there 
is the potential for yet further 
improvement. Continued nuclear 
safety research is necessary and 
remains an important element in 
ensuring the safe operation of nuclear 
power plants . 
ln a state-of-the-art Collective 
Opinion re cently published on 
nuclear safety research in OECD 
countries, the NEA Committee on 
the Safety of Nuclear Installations 
(CSNI) notes that the funding levels 
of government sa fety research 
programmes have been reduced over 
recent years in several Member 
countries. Care is needed to ensure 
that this does not have an adverse 
impact on the ability of government 
agencies to fulfi l their safe ty 
responsibilities. 
The untimely shutdown of large 
research faciliti es and the break-up 
of experienced resea rch and 
analytical teams involves the risk of 
a loss of competence and a reduced 
capability to deal quickly and 
effi ciently with future safety 
problems The lack of large research 
facilities will make it more difficult 
to understand co mplex severe 
accident phenomena, to verify and 
va lida te co mputer codes, to clarify 
uncertainties, and to demonstrate the 
va lidity of severe-accident manage
ment strategies. 
The Collective Opinion of the CSN I 
(see box) foll ows the publication of a 
report (N uclea r Sa fety Research in 
OECD Countries) , which assesses the 

situation in respect of the following: 
• research areas of special 

importance for safety and 
regulation; 

• safety research areas for which a 
common technical position exists; 

• safety research areas for which 
further discussion is needed in 

order to achieve a common 
technical position ; and 

• safety resea rch areas wh ich 
should be given priority. _ 

ROSA-V, Large Scale Test 
Facility (LSTF) , lapan. 
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Nuclear safety research in OECD countries 
Areas of agreement, Areas for futher action, Increasing neecl for collaboration 

The aim of nuclear safety research is to provide 
information to plant designers, operators and 
regulators in support of the resolution of safety 
issues, and also to anticipate problems of potential 
significance. Better understanding of phenomena 
that have an influence on reactor safety has been 
one of the major contributors to the improved 
assurance of nuclear safety. Over the past thirty 
years, significant amounts of money have been spent 
in the field of nuclear safety research, advances have 
been made in many areas and there is now better 
understanding of problems , phenomena and 
processes. In particular, research results have been 
integrated into computer codes, major codes have 
been validated and our ability to predict the way 
things happen , e.g. power plant transients, has been 
transformed over that period. Progress in reactor 
safety has been substantial, safety improvements 
have been introduced and safety margins are now 
quantified with increased confidence. The money 
was well spent. 
NEA and its Committees have an important role to 
play in ensuring international cooperation in the 
field of nuclear safety and regulation. The NEA 
Committee on the Safety of Nuclear Installations 
(CSNI) , which is an international committee made 
up of senior scientists and engineers, with broad 
responsibilities for regulation , safety technology 
and research programmes, reviews the nuclear safety 
research performed within OECD countries , 
encourages in-depth exchanges of information, data 
and experience , develops common technical 
positions on important safety issues, promotes joint 
projects , discusses the future direction of safety 
research, and identifies areas of agreement and areas 
for further action. CSNI, in collaboration with the 
Committee on Nuclear Regulatory Activities 
(CNRA) , provides the meeting ground for in-depth 
exchange of information on reactor safety research 
and on reactor operations and regulation for the 
most advanced countries in this technology. The 
Committees initiate and carry through to completion 
international cooperation on important safety 
matters, develop common positions on critical safety 
issues that need judgment, identify areas where 
issues can be considered as resolved and areas where 
further research is needed, and play an important 
role during the organising phase of OECD Research 
Projects . The exchange of safety information is 

effective , without delay and very valuable . 
Cooperation in the framework of NEA brings 
together the best minds to collaborate on safety 
issues , and provides for cost sharing and thus 
makes each partner's research money go farther. 
The effect of this work is to add value to national 
efforts, to extend their scope and to amplify their 
own results. 
A review just completed has shown that, although 
the safety level of nuclear power plants in OECD 
countries is very satisfactory and the technologies 
basic to the resolution of safety issues have 
advanced considerably, there is an opinion broadly 
shared throughout the international community 
that there is the potential for yet further 
improvement. Although the range of uncertainties 
is limited, continued nuclear safety research work 
is necessary to address many of the residual 
concerns, and it remains an important element in 
ensuring the safe operation of nuclear power 
plants . Operating experience , plant ageing, 
emerging technologies and new design concepts 
lead to a requirement for additional research to 
be undertaken. AIso, Government Agencies need 
to ensure that research is undertaken to main tain 
essential technical national expertise and 
capabilities so that both operators and regulators 
can meet their respective responsibilities. A new 
report identifying areas where there is technical 
consensus among OECD countries and areas where 
more work is needed has been published recently 
by the CSNI under the title "Nuclear Safety 
Research in OECD Countries: Areas of Agreement, 
Areas for Further Action, Increasing Need for 
Collaboration" . 
The review shows that there is very good 
international agreement regarding the results 
achieved so far, the significance of safety issues, 
and which safety issues still need to be addressed. 
These results and remaining issues are discussed 
in the report mentioned above . Specific priorities 
in research programmes may de pend on national 
objectives and reactor types but there is largely 
consensus regarding the most significant safety 
issues. Their significance may be based upon risk 
analysis, operational experience, new design 
concepts or other factors deemed important by 
national interests. Over the years, in a number of 
areas CSNI has been able to reach common 
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The risks from cutbacks in nuclear safety research • 

technical positions and in several cases to close 
safety issues, thereby eliminating or reducing the 
associated needs for further research . Examples of 
corn mon technical positions include the areas of 
integrity of equipment and structures (aspec ts of 
the leak -before-break issue), thermal-h ydraulics 
(development and va lidation of maj or codes for 
loss-o f- coolant accidents and the effec ts of 
emergency core cooling), aspects of severe accidents 
(the issue of the source term and accidental 
radioactive releases, the respective roles of accident 
prevention and mitigation, progressive implement
ation by utilities of severe accident management 
programmes). 
There is need to continue to invest in safety research 
in the future in order to develop understanding 
and to maintain our capability and expertise , as 
well as to be able to address emerging safety issues. 
Further discussion is needed in a number of safety 
research areas. These includ e aspec ts of steam 
generator and pressure vessel integrity, component 
ageing, human fa ctors, computer-based control and 
sa fety systems, extended applièation of thermal
h ydrauli c codes, better und erstanding and 
quantifica tion of fu el/coolant interaction related 
issues, mechanisms of debris coolability, hydrogen 
combustion and mitiga tion techniques. Moreover, 
increasingly stri ct lice nsing requirements, and 
licensing of new reactor designs , have stimulated the 
need for further con firma tory research ; these 
requirements are likely to become even more 
demanding in the future. 
ln a number of technical areas (e.g., human factors, 
computerized plant control and monitoring, fire 
protection), other industries are conducting research 
which has applicability in the nuclear field. Efforts 
should be made to coordinate and cooperate with 
these industrial programmes where appropria te. 
ln the field of nuclear power safety, OECD countries' 
Government Agencies have broadly similar 
responsibilities They need to undertake, fund or 
sponsor research - or Governments must ensure 
fund s are ava ilable - to develop and maintain 
technical national expertise so as to establish their 
own position on safety matters and enable them to 
meet their obligations. However, in several Member 
countries, the funding levels of national Government 
safety research programmes have been reduced over 
recent yea rs. Care is needed to ensure that this does 
not have an adverse impac t on the ability of 
Government Agencies to fulfil their safe ty 
responsibilities, especially since the reduction in 
Government direct or imposed funding of nuclear 

safety research may not have been offset by 
increases in the funding of safety research 
programmes of reactor vendors and opera tors. 
The Committee is concerned that dWindling 
budgets and support as well as stagnant nuclear 
programmes may lead to the untimely shutdown 
of large research facilities and the breaking up of 
expe rienced research and analytical teams with 
the consequent loss of competence and reduced 
capability to de al quickly and effi ciently with 
future safety problems. Unavailability of large 
research facilities will make more diffi cult the 
understanding of complex thermal-hydraulic and 
severe accident phenomena , the verification and 
validation of computer codes , the clarification of 
uncertainties , and the demonstrati on of the 
robustness of severe accid en t management 
strategies; it will undermine the confidence to be 
put in future reac to r des igns . It will hamper 
advanced training of engineers and scien tists. 
Maintaining adequate levels of expertise will be 
one of the key issues of future nuclear power 
development. 
As dramatica lly demonstrated by the Chernobyl 
accident , nu clear sa fety is typically an 
international issu e. Its interna tional aspec ts 
assume increasing importance. Internati onal 
collaboration of many forms, sharing information , 
experience and resources , has long been an 
important feature of nuclear safety research . The 
need will be strengthened in coming yea rs as 
pressures to reduce budge t and manp ower 
resources will grow The review has identified 
considerable scope for international collaboration 
in the priority areas; it is most imp ortant to 
continue and intensif y the exchange of 
information and results, to discuss issues , and to 
conce ive , plan , and supp ort j oint research 
proj ects. It must be stressed , howeve r, that 
international resea rch proj ec ts cann ot be a 
substitute for healthy national programmes; there 
is a level of effo rt under which nati onal 
programmes become ineffective even if they are 
invigora ted by internatiOnal collaboration . 
Co-operation with the Central and Eas tern 
European Countries and the New Independent 
States of the For mer Soviet Union has 
substantially improved in the last few years. This 
is especially important in the field of reacto r safety 
and safety research . Collaboration should increase 
even more in the future , invo lving bo th the 
exchange of information and participation in joint 
proj ec ts 
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• The risks from cutbacks in nuclear safety research 

The CORA Test Facility in Germany is used ta 
verify the accuracy of computer codes that 
study severe accident phenomena. 
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J-P. Clausner" B. Hallbert* 

Man-machine interaction 
at the DECD Halden 
reactor project 

T
he operation of a nuclear 

power plant relies on the 

presentation of relevant plant 

data, their correct interpreta

tion and the actions undertaken by 

the operatar in response to diverse 

situations which may arise . A good 

understanding of the operator 

cognitive process and role in the 

control room environment is essential 

for the effective and safe execution 

of functions in normal and abnormal 

plant conditions. 

One major objective of the next 

three-year programme of the OECD 

Halden Reactor Project in the area of 

man-machine systems research is to 

provide q/uantitative knowledge 

about human capabilities and 

limitations of advanced control room 

designs. The programme, which is 

intended to strengthen the work of 

the Project in the area of human 

factors, is primarily based on a series 

of experiments ta be carried out in 

the Halden Man-Machine Laboratory 

(HAMMLAB), of which a substantial 

upgrading is about ta take place, thus 

making the laboratary an experi

mental focal point as well as the main 

vehicle for the man-machine systems 

research programme. 

The aim of man-machine interaction 

research at the OECD Halden Reactor 

Project is to provide knowledge 

which can be used by signa tory 

organisations to enhance safety and 

efficiency in the operation of nuclear 

power plants by utilising research 

about the capabilities and limitations 

of the human operator in a control 

room environment. A main premise 

of this research programme element 

is that as systems evolve and new, 

more advanced technologies super

sede older ones , greater automation 

of operatar functions becomes 

possible, thereby changing the types 

of demands which the system will 

place upon the operator and the 

potential role which he or she plays 

in the control room. Understanding 

the impact of new technology on the 

role and performance of operating 

personnel is crucial in decision 

making for the safety of nuclear 

power plants. 

For nearly 15 years, man-machine 

studies have been carried out at the 

OECD Halden Reactor Project. These 

studies have focused on new 

technologies used for instrumenta

tion and process control in nuclear 

power plants. Through a combina

tion of research activities addressing 

operator cog-nition and information 

processing in control room task 

situations, function- and task

allocation methods, tests and 

evaluations of advanced support 

concepts and specific systems, this 

research provides knowledge which 

signa tories can use in designing and 

evaluating control room systems and 

technologies. In addition to know

ledge about operator performance , 

the research programme also aims at 

providing feedback concerning the 

utility of new methods and measures 

for studying operator performance. 

Although the systems are typically 

developed with the objective of 

demonstration for use with nuclear 

power plants , their principles of 

operation , and motivation are often 

applicable to other process control 

environments. The types of systems 

developed or tested at the Proj ec t 

typically represent new approaches 

for: 

• the display or integration of plant 
information ta the operating 

crew; 

• alarm processing and display; 

• condition monitoring; 

• decision support; 
• procedure design and execution ; 

and 

• integration and surveillance of 
control room systems using "intel

ligent" co-ordination systems 

Recently, more thematic studies have 

been undertaken, such as studies of 

human error and the development of 

techniques for its prediction, studies 

of human-centred automation , and 

information processing. In addition 

ta the knowledge gained from 

individual tests and evaluations, such 

studies provide more basic informa

tion about the capabilities of humans 

operating within the process control 

environment. 

The process used for man-machine 

interaction research at the Proj ect 

identifies three major research 

acti vities: 

• studies of operator cognition and 

information processing; 

'Mr. Jean -Pierre Clau sner is a fo rm er member 
of th e NEA Nuc/ear Safe ty Divisio n. 
Mr. Bruce Hallb ert is a memb er of the OEC D 
Halden Reactor Projec t. 
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• Man-machine interaction at the OECD Halden reactor project 

• test and evaluation; and 
• methodological development. 

The pro cess also shows the linkages 
between the research activities and 
the types of research projects which 
are carried out , as weil as the types 
of product areas to which the 
research may be applied. Although 
each of the research activities 
depicted below has distinct 
objectives , they are ail highly 
interrelated. This is demonstrated by 
the coupling of multiple research 
activities in single research projects in 
the figure. This synergy between 
activities is both practical kg. , needs 
in one activity generate demands 

serve as the context in which to carry 
out studies of human-centered 
automation, etc. 
The products of the research 
programme are used by the Project's 
Signatories, representing 19 different 
countries throughour eastern and 
wes tern Europe , Russia, Asia, and 
North America. These members come 
from a variety of organisations , 
including regulatory and safety 
authorities, designers and vendors, 
utilities, and research organisations. 
Wi th su ch a diverse membership , 
representing nearly ail activities in 
the nuclear industry worldwide, there 
is a constant need to identify and 

The Halden man-machine 
laboratory 
The simulator-based Halden Man
Machine Laboratory, HAMMLAB, is 
a focal point for the Halden Project's 
man-machine systems research. The 
human-fac tors programme relies 
upon HAMMLAB for performing the 
experimental programmes. Operator
support systems are tested, evaluated 
and demonstrated in a realistic 
environment, and prototypes of 
advanced control rooms are 
developed under the Integrated 
Surveillance and Control System 
(ISACS) programme. 
The Nokia Research Simulator 

Human-machine interaction research process 

Activities 

Studies of Operator 
Cognition &: 

lnformatio~ Processing 

Test and Evaluation 
Methodological 
Development 
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Technical Bases 
for Guidelines 

from another) as weil as beneficial 
(e.g, the developments attained from 
one research activity may provide the 
bas is fo r studies in others) Studies 
focusing on operator cognitive 
acti viti es, for examp le, provide the 
motiva ti on for needed methodo 
logical developments. Likewise, tests 
and systems to evaluate different 
runction allocation methods may 

Training and 

Staffing 

priori ti se the research issues of 
greatest interest to Signatories. This 
requires significant coll abora tion 
between Signatories and ProJect staff, 
to identify not only issues of current 
need , but also long-term research 
objectives and characteristi cs of the 
research facilities themselves , which 
are necessary to achieve these 
objectives. 

Design Guidance 

(NORS) full-scope pressurised-water
reactor simulator, based up on the 
Loviisa Nuclear Po~er Plant in 
Finland, is the nucleus of HAMMLAB. 
NORS behaves very similarly to the 
real plant, both during normal 
operation and in disturbances , and 
most sub-systems are simulated. The 
NORS process information IS 

presented to the operators through a 
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Man-machine interaction at the DECO Halden reactor project • 

HAMMLAB Control Room. 

fully unified man-machine interface 
based on cathode- ray tubes (CRT) 
Thi s interface co nsists of ove r
view displays , alarm-informati on 
displays, specific operato r-support 
system displays, and detailed process 
mimic displays. Process-control 
actions are performed via interaction 
wi th process components in th e 
process mimic displays. 
The HAMMLAB experimental facility 
consists of a cockpit control room, 
which includes control stations for 
operators and a supervisor. The main 
control station is a U-shaped control 
desk with lwO rows of CRT screens. 
Overview information is di splayed 
on the upper row of sc ree ns, th e 
lower row being the operational leveL 

The human-computer interaction is 
done via keyboards and trackerballs. 
The supervisor station consists of 
four screens on one leve l, placed 
directly behind the operators in the 
control room. 
An experimenler's ga llery allows the 
staff to directly overl oo k the control 
room and easily monitor and control 
the experiments. The experimenters 
have advanced data-collection equip
ment at their disposa i, in order ta 
collect ex perimental data for post 
session analys is. The experimental 
equipment consists of video cameras 
and recording equipment , wireless 
mi crophones, audio mixing and 
recording equipment , eye-movement 
tracking equipment , and computer
ised logs of ail operator actions, 

alarms and key process events. 
Relati ve ly modular and nexib le 
hardware and software infrastructure 
is availab le in HAMM LAB for the 
co nfigura tion of experimental se t
ups, integration of new softwa re 
systems, and adaptation of advanced 
experimental equipment. Computer
ised operator-support sys tems are 
integrated in HAMMLAB and can be 
ut ili sed as part of the set up , 
depending upon the nature of the 
experim ental studies. 
The operators' section of the co ntrol 
room ca n be arranged for one or 
more operatars , but typica lly one 
reactor operator and one turb ine 
operator are present. A supervisor's 
sec tion is placed behind th e 
operators' section . _ 



E. La'lzo * 

The N EA ·nuclear emergency 
• exerClse programme 

S
ince the accidents at Three 
Mile Island in 1979 , and more 
especially Chernobyl in 1986, 
many countries have in ten

si fi ed their efforts in emergency 
planning and preparedness for 
nuclear accidents. As a result of this 
interest by its Member countries , the 
Nuclear Energy Agency (N EA) has 
been actively involved in this area . 
The International Nuclear Emergency 
Exercise programme (including 
INEX 1 and INEX 2) is an offshoot 
of a variety of NEA emerge ncy 
planning and preparedness activities. 
IN EX l , a table-top exercise , took 
place in 1993 with the participation 
of 16 countries . The results of - and 
concl usions and reco mmendations 
from - this exercise were presented in 
a report enti tled "INEX 1: An 
lnternational Nuclear Emergency 
Exercise". Based on the INEX 1 
experience , the NEA sponsored three 
workshops on "Short -term Counter
measures", "Agricultural Aspects of 
Radiological and/or Nuclea r Emer
gency Sit uations", and "Emergency 
Data Management", respectively, fo r 
which proceedings will be pub
lished. Ali these activities contributed 
ta the development of IN EX 2, which 
wil l co nsist of a series of regional, 
co mmand-post exe rc ises in 1996 , 
1997 and 1998 , with the simultan
eous, real-time pa rticipation of many 
cou nt ries , the IAEA and the EC 

INEX 2 
The structure of IN EX 2, for each 
regiona l exe rcise , is based on an 

* D,: Edward Lazo is a membu of the NEA Radiation 
Protection and Radioactive Waste Management Division. 

"accident-host" country that will 
superimpose the INEX 2 obj ec tives 
and requirements on top of a 
previously planned and scheduled 
national-level, command-post exer
cise. Bordering countries will partici
pate simultaneously, activating their 
own emergency command posts and 
utilising existing bilateral and 
mu ltilatera l notification and commu
ni ca ti on agreements, as weil as 
agreements with international 
organisations (IAEA, EC), ta receive 
and transmit information. Countries 
not bordering the accident host ("far
field countries") will also participate 
simultaneously, either with full or 
partial command-post exercises, again 
using their existing bil ateral and 
multilateral notification and commu
nication agreements, as weil as agree
ments with international organisations 
(IA EA, EC). Only the information 

ga thered through these normal 
channels will be used as the basis for 
decision-making regarding counter
measures , public information, data 
management. etc. The exercise will 
last one day, and only the pre-release, 
release and immediate post -release 
phases wi ll be addressed. 
Currently, four regional IN EX 2 
exercises are scheduled : Switzerland 
(Nove mber 1996), Finland (Apri l 
1997), Canada (April 1998) and 
Hungary (summer/ fall 1998) The 
INEX 2 Programme has received wide 
support both inside and outside the 
NEA, with 35 countries (24 NEA 
Member countri es , Il non-NEA 
Member countries) participating in 

The Leibstadt nuclear power 
plant in Switzerland was the 
host site of the planned 
accident in the first of the 
INEX 2 emergency exercises. 
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The NEA nucLear emergency exercise programme . 

the INEX 2 Programme 
Committee , and 29 
countries scheduled to 
participa te in the Swiss 
Regional IN EX 2 Exer
cise. Participation for 
other Regional Exercises 
has not yet been 
finalised. Because INEX 
2 will be repeated in 
several regions , coun
tries may choose to 
participate in the 
exercise in more than 
one region, playing 
"accident -host country", 
"border country", or 
"far-field country" as 
they choose. 
Because of the long 
time-frame over which 
the regional exercises 
will be held, and 
because the Programme Committee 
felt that lessons would be learned from 
each exercise, it has been decided that 
the objectives of each regional exercise 
would evolve with experience. The 
objectives of the first two regional 
exercises, because they are scheduled 
very close together, will probably be 
identical, and are based on the 
experience of INEX l and the three 
workshops. These objectives are as 
follows: 

The real-time exchange of 
information 
In order to exercise under conditions 
as close as possible to those of an 
actual emergency situation, each 
participant's actual communications 
hardware, software and procedures 
will be used to send and receive 
information from other countries and 
international organisations, and this 
will be done in real time. Ali standing 
early notification conventions will be 
used, notably those of the IAEA and 
the EC, as weil as ail appropriate 
bilateral and multilateral agreements 
that participating countries may have 
between them. The advantage of such 
an exercise is that programmatic and 
procedural aspects requiring further 
development can be highlighted, and 

at the same time personnel can receive 
valu able training and experience. 

Public information 
The many aspects of public 
information were not weil exploited 
in IN EX l , and as such , many 
participants felt that the exercise was 
not as realistic as it could have been. 
In view of this , IN EX 2 will include 
public information components, such 
as press releases , public briefings , 
media interactions and pressures, co
ordination of public information, etc. 
Specific aspects to be covered will 
include: 

• providing information to the public 
on what action to take - or not to 
take - based on the recommen
dations of government officiais, 

• questioning of various public 
officiais and utility representatives 
by the media, at least by tele
phone, regarding the situation , 
actions taken or expected to be 
taken, and the reasons for not 
taking others, 

• conducting one or more press 
briefings in which media represen
tatives have the opportunity to ask 
questions to govern-ment officiais 
and utility represen-tatives, and 

• providing information feedback to 

Plotting radiation levels 
during an emergency 
exercise. 

the players in the form of 
simulated news or radio pro
grammes based on the information 
collected by the media simulators. 

Decision-making based 
on plant conditions 
In order to test the decision-making 
process in each participating country, 
the pre-release and immediate post
release phases of an accident will be 
simulated in IN EX 2. The use of 
realistic data (in quantity, quality, and 
flow rate) will test participants' 
programmes and procedures for 
decision-ma king based on plant
condition data that are often limited in 
scope and certainly pre-date any 
information as to the scale and 
duration of a release. In addition , the 
decision-making process immediately 
post-release will be tested, th us 
providing information as to the ability 
of a programme to adJust to quickly 
evolving situations. In this sa me spirit , 
it is intended that rea l-weather 
conditions be utilised . The World 
Meteorological Organization (WMO) 
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will participate in providing real-time 
information as ta local, regional and 
global weather trends during the 
exercise . 
For each regional exercise , all 
participating countries will produce 
"Country Exercise Summary Reports" 
and will attend a "Regional Exercise 
Summary Mee ting", from which 
generic conclusions and recommenda
tions wi ll be drawn. This will form 
the basis for a final "Regional Exercise 
Report". After the completion of the 
fi rst series of Regional Exercises (that 
is, the fi rst few regional exercises, all 
of which will have similar obj ectives) , 
an INEX 2 Summary Meeting will be 
held ta review the experience ta date, 
and ta recommend new obj ec tives 
and , as appropriate, further regional 
exercises . 
The Swiss Regional Exercise, the first 
of the INEX 2 series , took place on 
7 November 1996. The results of this 
exercise will be discussed at the 
Regional Exercise Summary Meeting 
in February 1997 at the NEA Head
quarters, in Paris. Many innovative 
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• The NEA nuclear emergency exercise programme 

approaches, particularly in the area of 
public information, were developed 
by the Swiss. These include, notably, 
a special "media team" which 
pa rticipated in news conferences , 
interviewed and questioned playe rs 
by phone , edited and produced wire
service news , ran a special closed
circuit radio programme within 
Switzerland and parts of Germany, 
and posed as members of the public 
requesting information by phone. In 
addition , co-ordination with the 
German INEX 2 tea m, in terms of 
releases, allowed the use of real-time, 
real-weather calculations of deposi
tions and of fixed monitoring station 
readings . 

Conclusion 
INEX 1 proved to be a very successful 
exercise , and was rather unique in its 
international nature. The three work
shops, based on the recommendations 
from IN EX l , have also been valu able 
in identifying where additional work 
would be use ful. Based on all this 
experience, it is hoped that INEX 2 

Map n° 3 

.m 

will be as successful. Interest shown 
by NEA Member and non-member 
countries in the area of nucl ear 
emergency and international exercises 
indica tes that the NEA's programme 
in this area will continue for sorne 
time. _ 
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Sea disposal: Fifteen years 
of research and 
international monitoring 

T
he use of nucl ea r energy for 
the generation of elec tric 
powe r, as weIl as th e 
applica tions of radio isotopes 

in research, industry and medicine, 
are unavoidably associated with the 
production of radioacti ve wastes. The 
trea tment and ultimate di sposaI of 
low ac tivity so lid was tes present 
special problems, mainly because of 
their bulk. The sea rch for sa fe and 
economical disposai methods for this 
kind of was te has thus always been 
of considerable importance to coun
tries with nuclea r programmes 
DisposaI into selected areas orthe deep 
oceans, under ca refully co ntrolled 
condi-tions, was considered ea rly on 
as a suitable solution for some types 
of packaged low and medium-Ievel 
radi oactive waste. Sea dum ping 
operati ons were ca rried out on a 
nat ional bas is, From the late 1940s to 
the mid-1960s, mainly by the United 
States in the Atlantic and Pacific 
Oceans, and by the Uni ted Kingdom 
in the northeast Atlanti c. 
However, such operations raised 
political, sc ientifrc and technological 
questi ons. To establish the required 
opera tional co nt ra Is on an inter
national basis, an experimental inter
national operation was carried out in 
the summer of 1967 under the aegis of 
the Nuclear Energy Agency, which was 
then th e European Nuclear Energy 
Agency Five Me mber co untries 
took part in th e operation, and 
36 000 drums of solid waste, with a 

• Dr. B. Rü egge r is a mf mber of th e NEA 
Radiati oll Protecti on ancl Wa ste Malla ge ment 
Divisioll . 

total ac tivity of appraximately 
300 TBq, were deposited at a depth 
of 5 000 m in the No rth Atlantic. 
Similar international operations 
subsequently took place almost every 
year in the same region, progressively 
replac ing purely national dumping 
operations. 
The preparati on of the fir st inter
national dumping operation began 
with the undenaking by the NEA, in 
co llaboration with interes ted 
countries , of a se ries of joint prepar
atory studies, including scientiri c 
assess ment of the ri sks, rormu lati on 
on an experimental basis of a number 
of rules for the selection of a su itable 
dum ping sit e, des ign of was te 
conta iners and the selection of ships. 
Procedures we re also adoPled fo r 
co nductin g and superv isi ng the 
operati on with th e object ive of 
ensurin g ove ral1 safety and , in 
parti cular, protectin g man and the 
environm ent aga inst radioactive 
contamination . 
At this time, in the absence of any 
legal framewo rk, the ap plica tion of 
the technical req uirements and other 
ru les fo rmulated in co mmo n and 
supervised by the NEA was based on 
the vo lun tary accep tance of th e 
count ries co nce rned, without any 
formaI commit ment. The co nsider
able amount of prac ti cal ex peri ence 
accumulated during these early years 
of intern ati onal co-operati on pro 
vided the basis for the formulation 
of the legal requirements which were 
adopted in 1972 in the framework 
of the Co nvention on the Prevention of 
Ma rine Poll ution by Wastes and Other 

Matter, known as the 1972 London 
Co nven tion. 
Thi s Convention regulates the 
dumping of all kinds of waste , 
including radioactive was te. 
Dumping of high-level radioac ti ve 
waste was specifically prohibited, but 
dumping of other radioac ti ve waste 
was allowed under special conditions 
defined by the lnternationa l Atom ic 
Energy Agency (lAEA) 
Und er th e term s of the London 
Convention, each government cou ld 
itse lf authorise and supervise a 
dumping operation in acco rdance 
with the ru les set up by the lAEA 
unde r the Co nvent ion. However, 
most NEA Member countries, 
including those obJecting in principle 
to sea dumping , were in fa vour of 
continuing international co-operation 
to ensure effect ive internation al 
survei ll ance in addition to th e 
national contraIs bro ught in under 
the London Convention. This resulted 
in a Decision of the OECD Council 
of 22 Jul y 1977 ta rep lace the ad hoc 
and vo luntary arrangements used 
until then by a Mu ltilateral 
Consul ta ti on and Surveil lan ce 
Mechanism for Sea Dump ing of 
Radioactive Waste. This Decision 
fo rm ally co mmitted pa rt ic ipating 
countries ta apply the gUidelines and 
procedures adopted wi thin the NEA, 

A Multilateral Consultation and 
Surveillance Mechanism for Sea 
Dumping of Radioactive Waste 
was set up by the OECD Council 
in 1977. 
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Sea disposal: Fifteen years of research and international monitoring . 

and ta subj ec t their operations to a 
system of prior consultation and 
international surveillance exercised 
by the Agency. 
International radioactive waste sea 
dumping operations undertaken by 
NEA Member countries between 
1974 and 1982 were carried out at a 
single site located in the northeast 
Atlantic. Under the OECD Council 
Decision, the NEA had ta assess the 
suitability of the site at least every 
fi ve years. A detailed review was 
ca rried out in 1979 by an 
international group of oceanographie 
and radiation protection experts. This 
group recommended the setting up 
of a site-specifie scientific programme 
to increase knowledge of the 
processes controlling the transfer of 
radionuclides in the marine environ
ment, so that future assessments 
could be based on more reliable and 
comprehensive scientific information. 
This resulted in the establishment of 
the Co-ordinated Research and En
vironmental Surveillance Programme 
relevant ta sea disposaI of radioactive 
waste (CRESP) 

CRESP main achievements 
The CRESP was established in 1980 
in order to strengthen the scientific 
and technical bases of future 
assessments of the northeast Atlantic 
dump site, which have to be carried 
out under the OECD Council 
Decision establishing a multilateral 
co nsultation and surveillance 
mechanism for sea dumping of 
radioactive waste. 
A further task was included in its 
mandate in 1986, in response to a 
request from the Paris Commission 
(PARCOM), to advise on the presence 
of radionuclides within the maritime 
area covered by the Convention for the 
Prevention of Marine Pollution from 

Preparation of concreted 
radioactive waste for disposaI 
at sea. 

• Sea disposal: Fifteen years of research and international monitoring 

.' .~ 

Land-based Sources , that of improving 
the scientific and technical under
standing of the distribution of 
radioactivity within the Pari s 
Convention area . 
The CRESP was directed by an 
Executive Group with representatives 
from participating Member coun
tries* and four Task Groups were 
established to deal with each of the 
topics of the research programme 
which focused on: 

• geochemistry and physical 
oceanography, 

• biology, 
• model development , 
• radiological assessments. 

The programme was chiefly 
concerned with the radiological 
implications of authorised releases 
of radioactive materials ta the marine 
environment in the northeast 
Atlantic. It increased the site-specifie 
scientific data base related ta the 
oceanographie and biological 
characteristics of the dumping area 
through radioanalyses of sediment , 
biota and water, and measurements 
of geological and biological 
characteristics and currents in the 
dump-site area . 
Key study areas that were addressed 
included: sediment-water inter
actions and the transport of radio
active substances in sediment , 
vertical water mixing rates , 
identification of deep-sea food webs 
and potential exposure pathways , 
eddy diffusion statistics ta quantify 

E lateral dispersion processes, bio
i logical short circuit mechanisms, 
~ assessment of radiation exposure and 
~ effects on deep-sea organisms from 
g- naturally occurring and man-made 
i radionuclides, and effects of fluctua
.~ tions and unusual physical events at 
~ the site. 
~ At internationallevel, the CRESP has 
~ been instrumental in co-ordinating 
j individual national programmes , 
~ sharing resources and expensive 
E equipment, organising international 

~I 
research cruises. 
The CRESP also acted as a forum for 
two essential conditions for achieving 

scientific credibility, namely, peer 
review of scientific information and 
in-depth evaluation of models and 
model results . 
The first programme-plan for 
research and environmental surveil
lance relevant to the Atlantic dump 
site was published in 1981. Three 
progress reports were subsequently 
issued in 1983 , 1985 , and 1990 . 
Detailed scientific information was 
also published in a three volume 
series entitled Interim Oceanographie 
Description of the No rtheast Atlantic 
Site for the Disposai of Low-Ievel 
Radioactive Waste. These reports were 
made available ta the International 
Maritime Organization, which is in 
charge of the Secretariat of the 1972 
London Convention. 
The CRESP provided the basic 
scientific information necessary for 
the second review of the continued 
suitability of the dumping site for 
radioactive waste in the northeast · 
Atlantic carried out in 1985. 
According to this review, the site was 
deemed suitable for receipt of 
packaged low-Ievel radioactive waste. 
Model calculations using site-specifie 
data showed that the critical group 
individual dose resulting from past 
dumping was 2.10-8 sievert/year, 
corresponding ta 0.002 per cent of 
the exposure limit of 1 mSv/year for 
members of the public recommended 
by the International Commission on 
Radiological Protection (ICRP) . 
Above aU , the CRESP has been a 
scientific research programme invest
igating the processes governing the 
transfer of radionuclides in the 
marine environment. The findings 
have provided the scientific basis for 
a full safety study of radioactive waste 
dumping operations in the Atlantic 
under NEA surveillance. 
The knowledge accumulated by the 
CRESP over its 15 years of existence 
is summarised in a report recently 
published by the NEA [Ref.2]. Each 
Task Group reviews in detail ail the 
elements that need to be considered 
in an impact assessment of radio
active waste disposaI inta the marine 
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Sea di sposaL: Fifteen years of resea rch and internationaL monito ring . 

environment , including deep sea and 
coastal water. 

Ban of sea disposal of 
radioactive waste and 
termination of the CRESP 
Dumping operations und er the 
OECD Surve ill ance Mechanism 
were suspend ed in 1983 as a 
co nsequence of a vo luntary 
moratorium decided by Contracting 
Parties to the 1972 London 
Convention. A total ban on the 
disposai at sea of radioactive wastes 
and other radioa cti ve matter was 
adopt ed by the sa me Parti es in 
November 1993 . 
Following the ban, the CRESP 
Executive Group queried th e 
advisability of pursuing the research 
in view of the fac t that the las t 
dumping operations to ok place in 
1982, i.e., ten years earlier. It noted 
that according to prev ious assess
ments, indi vidual , co llec ti ve and 
environmental exposures resulting 
from su ch disposa Is were small. 
Consequently it sugges ted that 
furth er surve illance might not be 
warranted on radiological grounds. 
This point of view was share d by 
the NEA Committee on Radiation 
Protec tion and Public Health , which 
includes representatives of Member 
countries responsible for radiation 
protec tion in their own countries . 
Th e NEA Stee ring Co mmitt ee for 
Nuclear Energy co nsidered that the 
ban vo ted by the London Co nvention 
had effec tive ly nullified the 
obj ecti ve of the CRESP and decided, 
in October 1995, to terminate the 
programme, on the understanding 
that , if needed , an ad hoc group 
could be se t up to address issues in 
th e areas related to previous CRE SP 
activities. The Steering Co mmittee 
also co nfirmed that any furth er 
responsibility related to th e 
previous di sposaIs of radioac ti ve 
was te in the marine environment 
under the control of the NEA would 
res t with the Member co untri es 
involved. _ 
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* Th e li s t of active memb us cha nged on 
sevua l occasions. Th e fo ll owing 
countries and int ernati onal orga ni sa ti ons 
tool1 pa,·t in one way or an oth er in the 
activiti es of the CRESP: Belgium , 
Canada , Denmark, Fran ce, Germany, 
Ire/and, !taly, Japan , th e Net her lands, 
Portuga l, Sp ain , Swe den, Swi tze rland , 
Unit ed Kin gdom, Unit ed States , t he 
IAE A, and th e Int e rnational Maritim e 
Organization . 



A. de Kageneck * 

Nuclear law in Central 
and Eastern Europe 

G 
iven the urgency of 
improving the safety of 
nuclear facilities in the former 
socialist republics of Central 

and Eastern Europe , co-operation 
between OECD countries and this 
region on the peaceful use of nuclear 
energy reached an important stage in 
the early 1990s. 
The technical and financial assistance 
provided by Western countries has 
in fact a wider objective: to promo te 
a real "safety culture", including both 
the operators and national bodies 
res ponsible for the regulation and 
control of nuclear activities. Although 
the sa fety culture concept, endorsed 
by the 1994 Convention on Nuclear 
SaJety, is based essentially on 
compliance with technical standards , 
it also calls for the creation of a 
legislative and regulatory framework 
consistent with the requirements of 
international nuclear law. 
Since its creation , the OECD Nuclear 
Energy Agency has endeavoured to 
promote the development and 
harmonization of nationallegislation 
on nuclear energy, particularly with 
regard to liability, and has conducted 
an active information programme in 
this field. Given this experience NEA 
Member countries decided to set up 
a co -operation and assistance pro
gramme with the Central and Eastern 
European countries (CnC) and the 
New lndependent States (NlS) of the 
former USSR, aimed at improving 
nuclear legislation in these countries 
and at promoting their accession to 
relevant international conventions in 
this field . 
This programme , which is run in 
close conjunction with other 
international bodies , su ch as the 
lAEA and the European Commission, 

is aimed at co-ordinating activities 
and making the most of available 
resources . The programme involves 
three complementary kinds of action: 

• information on , and training in , 
national and international nuclear 
law; 

• the provision of legal opinions on 
draft nuclear legislation; 

• the resolution of third party 
liability issues involved in nuclear 
safety assistance programmes. 

Information and training 
ln recent years the NEA's traditional 
information and training activities 
concerning nuclear law have been 
gradually extended for the bene fit of 
the cncs and the NlS. 
More precisely, the Agency helps the 
relevant bodies - particularly those 
responsible for the regulation and 
control of nuclear activities - to 
ob tain the documentation needed for 
their work. This mate rial includes, 
in particular, studies by the NEA 
Secretariat on nuclear law, as weil as 
various reference documents su ch as 
the texts of the nuclear energy Acts 
and regulations in force in Western 
countries . 
Sin ce 1992 the NEA has been 
organising advanced training 
seminars on nuclear law. So far several 
aspects of nuclear law have been 
covered: nuclear third party liability, 
nuclear safety, radioactive waste 
management and the decom
missioning of power plants . These 
seminars, organised at the rate of one 
a year in co-operation with the IAEA 
and the European Commission, bring 
together experts from those CEE Cs 
and NlS with large nuclear 
programmes. The NEA Secretariat has 
also, occasionally, ta ken on legal 

trainees for limited periods. 
In addition, by means of the contacts 
it has established in these countries , 
the NEA regularly receives informa
tion on the content of their nuclear 
legislation and on the progress made 
in this field. This information is 
collected and analysed so as to give 
an overview of the nuclear regulatory 
and institutional framework in this 
region. For this purpose , the study 
"An overview of Nuclear Legislation 
in Central and Eastern Europe", first 
issued in October 1995, was updated 
in October 1996. At present the 
study covers 16 countries , using a 
standard layout to facilitate 
comparisons. 
Another, more indirec t, method of 
providing training in the preparation 
and implementation of nuclear 
legislation for managers from these 
countries is to allow them to take part 
with their Western counterparts in 
working meetings organised by the 
NEA. This is one reason why 
specialists from sorne of these 
countries are invited to attend 
meetings of the NEA Group of 
Governmental Experts responsible 
for third party liability and nuclear 
insurance issues , as observers. 

Legal opinions 
Soon after the political changes at the 
start of the decade , most CEECs and 
NlS acknowledged that they did not 
have the institutional or legislative 
structures needed for the sound 
management of their civil nuclear 
activities. They accordingly launched 
a major reorganisation programme 
in this field and requested help from 
Western countries. 

* Mrs. Amelia de Kagen eck is a member of th e 
NEA Legal Affairs Sec tion. 
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NucLear Law in CentraL and Eastern Europe . 

The NEA has contributed ta thi s 
process of nuclear legislation reform 
which is in fact complementary ta its 
in fo rmation and training programme 
on nuclear law. The Agency's 
contribution in the fo rm of advisory 
services for the preparation of laws 
and regulat ions on nuclear energy is 
based on the fo llowing principles: 

• the Secretariat provides assistance 
only at the specific request of the 
country concerned; 

• although one of the objectives is 
obviously to inco rporate into 
domestic law the standards 
already endorsed internationally 
Cthereby promoting accession ta 

the re levant international 
trea ties), it is not a matter of 
automati cally transposing pre
defined models but , on the 
contrary, of seeking the solutions 
which are bes t adapted to the 
situation in their respective 
countries, with th e national 
representatives taking inta 
account the more general legal 
context. 

For this purpose, the Secre tariat 
systematically enlists the services of 
leading Western experts and of other 
specialised inte rnational organisa
tions, if only to co-ordinate more 
effectively the efforts made on behalf 
of these countries . 
50 far the NEA has provi ded 
assistance ta a significan t number of 
countries. For example, it has worked 
wi th Belaru s, the Czech Republic, 
Hungary, Poland, Russia and Slovakia 
on their draft framework Acts; with 
Kazakstan and the Ukraine on draft 
laws specifically concerning 
radioactive waste management and 
third party liability, and with 
Romania on the revision of its 
obsolete legislation dating from the 
1970s. Other countries, including 
the Baltic States and Bulga ria, have 
requested the Agency's advice on the 
revision or the preparation of their 
nuclear legislation . At the specific 
request of the country concerned, the 
Agency gives its comments and legal 
opinions, at the drafting stage, thus 
providing fo r optimal effi ciency. 

Third party liability issues 
The NEA programme attaches great 
importance ta setting up appropriate 
rules for nuclear th ird party liab ility 
and to promoting wide -sca le 
accession ta the relevant international 
convent ions . The Agency ve ry soon 
turned its attention to the difficu lties 
encountered in this fie ld when 
technical ass istance contracts were 
being negotiated by the Weste rn 
nuclear industry wiÛl the operators of 
nuclear power plants in the CEECs 
and the NIS. 
To se t this problem in context , 
Western countries have fo r so rne 
years part ic ipatect in co -operation 
and assistance projects aimed at 
improving the safety of nuclea r 
powe r plan ts in the East. These 
proj ects consist mainly of assistance 
ta the operator in the form of 
engineering studies, technology and 
equipment transfe rs, tra ining and 

View of the Mochovce 
nuclear power plant, 
Slovakia. 
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The Kozloduy nuclear power 
plant in Bulgaria. 

bilateral or multilateral financing 
operations . However, their imple
mentation has given rise ta the risk 
of claims for damages which cou Id 
be brought against these su ppliers 
or financial backers in the event of 
nuclear damage caused by a nuclear 
incident. The only way of providing 
adequate legal protection for Western 
suppliers and , at the same time , of 
guaranteeing better coyer for the 
victims of a possible nuclear accident 
is ta ensure that the operatar 's 
liability is based on a modern legal 
instrument, such as the Paris (1960) 
or Vienna (1963) Conventions on 
Nuc/ear Third Party Liability. 
These issues were discussed at a 
conference organised by the NEA in 
July 1994, and attended by 100 or 
so high-level delegates from OECD 
countries , CEECs and NI5 , repre
sentatives of international organisa
tions concerned with assistance in 
the nuclear safety field and repre
sentatives of the nuclear industry. 
Following this conference, the NEA 

• NucLear law in Central and Eastern Europe 

was invited ta continue its 
consultations in this area and 
accordingly to set up a Contact 
Group. This group serves as a vehicle 
for exchanges of information and 
informaI consultations between a 
limited number of parties represent
ing NEA Member countries , inter
national organisations and the 
Western nuclear industry Its role is ta 

provide targeted legal assistance ta 
certain countries of Central and 
Eastern Europe , in particular the 
Russian Federation and the Ukraine, 
and in so doing encourage them to 
incorporate the principles specifie ta 

the international nuclear third party 
liability regimes into their domestic 
legislation (exclusive and strict 
liability of the operator, limitation of 
liability in terms of duration and 
amount, and the requirement for the 
operator ta provide financial security) 
and to accede ta the 1963 Vienna 
Convention and to the 1988 Joint 
Protocol Relating to the Application of 
the Vienna Convention and the Paris 
Convention . 
Owing to the urgency of the issues 
concerning nuclear third party 

liability, the European Commission, 
the European Bank for Recon
struction and Development and the 
International Atamic Energy Agency 
are actively supporting NEA action 
in this area, which has also received 
the backing of the G7 Nuclear 5afety 
Group. In the particular case of the 
Ukraine , this co-operation has taken 
the form of a joint task group which 
met for the first time in July 1996. 

Conclusion 
Nuclear law in the CEECs and the 
NI5 has se en considerable change in 
the last five years. 50 far 13 of these 
countries have become parties to the 
Vienna Convention and to the Joint 
Protocol, and sorne of them have 
adopted or revised legislation on the 
peaceful uses of nuclear energy. 
Although this process is still under 
way in many cases, it can be said that 
the se countries are now quite familiar 
with the basic rules of nuclear law, 
and that the incorporation of these 
rules into domestic legislation is 
generally only a matter of time, sin ce 
there is no longer any objection in 
principle . _ 
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News briefs 
N EA workshop on 
nuclear 
i nfrastructu re 

Concern for the future of the 
nuclear power option was 
expressed and shared 
among participants of the 
Work-shop. The deepest 
concern derives from a 
much reduced rate of new 
orders for nuclear power 
plants in many of the 
OECD/NEA Member coun
tries. Nuclear-related com-

panies are diversifying into 
other businesses, and quali
fied human resources in 
nuclear engineering are 
being lost. 
Despite a sombre prospect 
for demand for new nuclear 
power plants , sorne of the 
participants reported suc
cessful experience in coping 
with current difficulties. For 
example, the Finnish regu
latory body main tains its 
safety-assessment skills not 
only by reviewing the safety 
of ail Finland's reactors, but 
also by co-operating in 
reviewing Russian reactors. 

Framatome also ensures 
that its qualified manpower 
adapts to changing situa
tions by using training sys
tems , including advanced 
simulators. However, as one 
of the panelists argued, 
"there is no quick , single 
remedy available. " Man y 
approaches could be taken 
but their effect is streng
thened when they are 
linked with a longer-term 
perspective backed by 
governments . 
The Proceedings of the 
Workshop will be published 
shortly. • 

As announced in the 
previous issue of the 

Newsletter (Vol 14, No.1) , 
the NEA held an Inter
national Workshop on Infra
structure for Nuclear Power 
Deployment on 10-11 
June 1996, in Paris. The 
two-day Workshop included 
21 presentations and 
brought together sorne 
50 participants from 17 
Member countries and two 
international organisations. 
In summary, the main 
messages that emerged from 
this meeting were that to 
preserve the ability of 
nuclear power in order to 
contribute safely and eco
nomically to energy supply 
a minimum of infra-struc
ture is required; that main
taining this minimum could 
require sorne action by 
government ; and that a 
clearer definition of the 
scope of "infrastructure" 
would facilitate the debate 
on the role of government. 
Obviously, the industrial and 
financial bases are important 
parts of the infrastructure 
and need to be analysed . 
Education and research 
programmes are also impor
tant. As Dr. Allen Croff, 
Chairman of the Workshop, 
noted during the final 
discussion, "the current lack 
of clarity may have arisen 
because we are at the 
forefront of a major issue 
that has to be faced. " 

NEA partitioning and 
transmutation activities 

The NEA has been 
involved, since 1989, in 

various activities on actinide 
and fission product parti
tioning and transmutation 
(P&T), and has offered a 
forum for technical discus
sions on related activities 
and national programmes. 
Although du ring the last few 
years interest in partitioning 
and transmutation has 
grown in a number of coun
tries, P&T cannot be se en 
as an alternative to estab
lished policies concerning 
the back-end of the nuclear 
fuel cycle, including the final 
disposai of high-level radio
active waste in geological 
repositories. NEA Commit
tees have stressed that this 
topic is one of long-term 
scientific and technological 

development. 
Given that partitioning and 
transmutation is in the 
research stage, international 
co-operation is essential in 
order to achieve more bene
fit , to guarantee the quality 
of the results and to ensure 
proper co-ordination and 
optimal resource utilisation. 
Under the aegis of the NEA 
Nuclear Development Com
mittee (NDC) and the 
guidance of liaison officers 
nominated by Member 
countries, three successful 
International Information 
Exchange meetings had 
been he Id at Mito City 
Uapan) , Argonne National 
Laboratory (United States) 
and Cadarache (France), in 
1990, 1992 , and 1994, 
respectively. 

The fourth meeting was 
hosted by four Japanese 
organisations: the Science 
and Technology Agency 
(STA); the Japan Atomic 
Energy Research Institute 
UAERI) ; the Power and 
Nuclear Fuel Cycle Develop
ment Corporation (PN C) 
and the Central Research 
Institute of the Electric 
Power Industry (CRIEPI) , in 
Mito City in September this 
year. 
More th an 100 participants 
from Il countries, together 
with Russia, the IAEA and 
the European Commission, 
attended the meeting which, 
like the previous one held 
in Cadarache , primarily 
focused on partitioning and 
transmutation strategic 
systems studies . A total of 



40 papers was presented. 
The meeting provided 
further insight into, and 
basic elements fo r, pursuing 
comparative studies on the 
overall balance of costs and 

benefits of adding parti
tioning and transmutation 
to the nuclear fu el cycle. 
Work presented constitutes 
valu able input to the 
ac tivities of the newly 

formed NEA Expert Group 
on Partitioning and Trans
mutation , whi ch has been 
set up to bring together what 
has been achieved in the 
national research pro-

grammes and , in particular, 
by partitioning and trans
mutation systems studies. 
The proceedings of the 
meeting will be published 
by the NEA. _ 

Handbook for radiation protection 
education programmes 

One of the challenges 
which has always faced 

the radiation protec tion 
co mmunity is that of the 
adequate education and 
tra ining of its perso nnel. 
This was highlighted in the 
conclusions of the Work
shop on Radiation Protec
tion on the Threshold of the 
2lst Century sponsored by 
the Committee on Radiation 
Protection and Public Health 
(CRPPH) in January 1993. 

It was obse rved that the 
level of effort and resources 
devoted ta radiation pro
tec tion appears ta be 
decreasing in many coun
tries. Th is trend, which 
affects radiation protection 
laboratories and scientists, 
is seen with concern, 
because it could eventually 
have detrimental effects on 
the standards of protection 
and economic and soc ial 
consequences, du e ta the 
progressive loss of needed 
expertise and facil ities. 

One of the questions that 
this observation raises is that 
of education: how, in various 
countries , do radiation pro
tection professionals acquire 
their knowledge, and how 
many qualified candida tes 
are being made availabl e? 
Sorne preliminary work in 
this area has shown that not 
a11 countries offer university 

degrees specifically in radia
tion protection, and that the 
exchange of students and 
faculty members between 
universities in different 
countries is rare. These facts 
will affect the number of 
professionals available in the 
future, and the scope of their 
perspectives. 
To address this problem, and 
to foster broader exchanges 
of ideas and research in 
radiation pro tec tion, the 
CRPPH performed a survey 
of its Member countries in 
order to learn more about 
the education of radiation 
protection professionals. 
The intent of this survey is 
to provide an information 
database to be used by 
students wishing to pursue 
an edu cation in radiation 
protec tion , and by faculty 
members wishing to 
broaden their research per
spective by spending 
sabbatical periods at other 
universities . Information 
requested in the survey 
included the number of 
university-level programmes 
ava ilable (unive rsity na me 
and radiation pro tec tion 
department address), the 
nature of existing unive r
sity programmes (degrees 
offered, curriculum, research 
areas) , the size of each 
programme (number of 

faculty members, number of 
students, number of degrees 
granted per year), and 
certain practical informa
tion, such as the na me and 
address of a contact person, 
th e availability of fellow
ships, scholarships, teaching 
assistantships, faculty sabba
tical programme grants, etc. 

The results of this survey 
will be published in ea rl y 
1997 by the NEA as a Hand
book, listing the above
mentioned information for 
75 university programmes 
from 16 countries. Updates 
will be conducted period
ically, perhaps every three or 
four years. _ 

International 
co-operation in 
nuclear data 
evaluation 

Nuclear data play a 
fundamental role in ail 

calculations and simula
tions necessary for the 
design and operation of 
nuclear installations. The 
precision and reliability of 
the se data are of vital 
importance, not only in the 
design period , but also for 
the calcu lati on of sa fety 
margins. In th e fi eld of 
nuclear energy, for example, 
more accurate nuclea r data 
would improve the estima
tion of reactor performance 
parameters, with resulting 
large economic bene fit s, 

while respecting the strict 
safety margins. 
However, the large amount 
of existing detailed experi
mental and theoretica lly 
calculated nuclear data is 
difficult to use di rectly in 
nuclear app lications. Fur
thermore, the basic data are 
not always consistent and 
have to be critically ana
lysed to ob tain data values 
that can be used with confi
dence. This role of "conden
sing" the database to, so 
called, "evaluated data 
libraries", is performed by 
evaluators, who are scien-
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tists with experience in 
both experimental physics 
and theoretical calculations. 
The NEA Nuclear Science 
Commit tee plays a unique 
role in the area of nuclear 
data evaluation, organising 
worldwide co-operation 
among the major evaluation 
projects. The main goal of 
this co-operation is to assess 
and improve the quality and 
completeness of the differ
ent data libraries. A Work
ing Party on International 
Evaluation Co-operation 
has been established to co
ordinate this activity and to 

select out-standing nuclear 
data evaluation problems, 
which bene fit from being 
resolved in an international 
environment. More than 
20 subjects have been 
identified so far and are 
studied in detail by tech
nical subgroups. 

The results of the work of 
these subgroups are re
ported in a new series of 
publicat(ons. Five reports 
have already been pub
lished: 
- Volume 1: Comparison 

of Evaluated Data for 

Chromium-52 , Iron-56 
and Nickel-58 

- Volume 2: Generation 
of Covariance Files for 
Iron-56 and Natural 
Iron 

-Volume 3: Actinide Data 
in the Thermal Range 

-Volume 5: Plutonium-
239 Fission Cross
section Between 1 and 
100 keV 

- Volume 15: Cross-sec
tion Fluctuations and 
Self-shielding Effects in 
the Unresolved Reson
ance Region. 

Three or four subgroups 
plan to publish their final 
reports in 1997, covering 
the capture and inelastic 
scattering cross sections of 
uranium 238, the epither
mal cross section of 
uranium 235 , a recom
mendation on a set of 
resonance parameters for 
the major structural 
materials, and a study of the 
magnitude and importance 
of fission-product cross
section uncertainties on the 
reactivity of a reactor. _ 

JEF-PC: Nuclear data for physics applications 

The JEF-PC software is a 
PC tool for displaying 

nuclear data, taken from 
the joint Evaluated File 
Library version 2.2 UEF-
2.2), in a user-friendly way. 
It uses a display of the 
"Chart of the Nuclides" as 
an interface for selecting 
nuclides of interest, for 
which the corresponding 
data can then be displayed. 
The first version ofjEF-PC 
was released in December 

1994. It contains three 
main categories of data : 
neutron cross-section data , 
radioactive decay data, and 
fission product yield data. 
It provides a wide range of 
graphics and printing 
capabilities, and cornes 
with an on-line help and 
user's manual. In addition 
to the jEF-2 .2 data 
contained within the pro
gram, a CD-ROM of cross
section data taken from two 

other evaluated libraries is 
also included in the 
package. This first version 
of the program has proved 
very popular, having been 
acquired by more than 
500 individuals from 
governmentailaboratories, 
educational establishments 
and private companies 
worldwide. 
Work is currently in pro
gress lo add new features, 
including, new integral 

data, flux-weighting of 
cross-sections, plotting of 
experimental data, and 
plotting of decay chains. 
Two more CD- ROMs will 
be provided , containing 
cross-section data from a 
further four evaluated data 
libraries, and 25 000 sets 
of experi-mental neutron 
cross-section data. 
The latest version of 
JEF-PC was released in 
December 1996. _ 

GEOTRAP: The NEA project on radionuclide migration in geologic, heterogeneous media 

Following the completion 
ofINTRAVAL' , organisa

tions in the NEA Member 
countries have shown 
interest in a new inter
national project whereby 
site-characterisation and 
safety-analysis specialists 
can interact with each other 
in a structured fashion . In 
this context, the NEA has 
recently launched a new 
international project, called 
GEOTRAP, aiming at the 
exchange of information 
and in-depth discussions on 
present approaches to 
acquiring field data , as weil 
as testing and modelling 
transport of radionuclides 
in actual geologic forma
tions . Emphasis is put on 
the migration of radio
nuclides because they are 
the ones that , eventually, 
may contribute a radiation 
dose lo humans. The refer
ence to actual ge ologic 
media arises from the fact 
that , due lo their hetero
geneity (Le. , different 
minerais , different layering, 
and different types of 
fractures on both small and 

large scales) , they pose 
special problems in pre
dicting the movement of 
radionuclides . Investiga
tions are carried out in 
underground facilities in 
OECD countries. 
Membership of GEOTRAP 
is open to ail organisations 
represented in the safety
analysis and site-charac
terisation committees of the 
NEA, Le., the Performance 
Assessment Advisory Group 
(PAAG) and the Co
ordinating Group on Site 
Evaluation and Design of 
Experiments for Radioactive 
Waste Disposai (SEDE). 
GEOTRAP is organised as a 
series of structured, forum
like workshops , requiring 
intense interaction among 
the participants. 
Three main themes are 
covered: 

• the rationale, imple
mentation , modelling, 
and interpretati on of 
fi eld tests; 

• the deve lopment and 
tes ting of transport 
conce pts and codes in 
light of the in-formation 

from the field; 
and 

• the abstraction 
of models and 
data for site
specific syn
thesis , safety 
analysis , and 
confidence 
building. 

The first GEOTRAP 
workshop , "Field 
Tracer Transport 
Exp e riments: 
Design , Modelling, 
Interpretation, and 
Role in the Pre
diction of Radio
nuclide Migration", 
was held ln 

Cologne, Germany, 
on 28-30 August 
1996, and address
ed the first theme. 
It was co-organised 
with the DireclOr
ate General XlI 
(Science, Resea rch and 
Development) of the Euro
pean Commission, and was 
hosted by the Gesellschaft 
für Anlagen und ReaklOr
sicherheit mbH (GRS) The 
workshop was attended by 

40 delegates from 12 coun
tries, with a range of 
expetise including safety 
analysis, site characterisa
tion , experimental tech
niques, and modelling. 
Several implementing orga-

nisations and a few regu
latory bodies were repre
sented, as weil as research 
laborataries and unive r
sities. 
The technical presentations 
gave an ove rview of on-

going work on the study of 
migration phenomena and 
the characterisation of pro
perties of geologic media 
that are relevant to the 
transport of radionuclides . 
Discussions lOok place as 

to the extent to which it is 
possible to resolve migra
tion problems using field
tracer transport experi
ments, particularly problems 
relevant ta assessing 
disposai safety. These dis-

Experiment at the 
STRIPA mine on 3D 
radionuclide migra
tion in geological 
formations. 

cussions ultima
tely led to con
structive ideas 
for improving 
future exper-
imental pro-
grammes. The 
experience 
gained and the 
lessons learnt 
will be summa
rised in the 
workshop 
conclusions. _ 

• See NEA Newslette r, Spring 1995, 
and the NEA bookl et "Th e 
International INTRAVAL 
Projecl - Final Results", 1996. 
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New 
publications 

Activitiesin 1995 

Twenty-fourth 
annual report of 

the NEA 

Free on requ es l. 

Also availabl e on Intern et: 

http://www.l1ea.fr 

h AEN 
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Nuclear safety research in 
OECO countries 
Areas of Agreement, Areas for Further Action, 
Increasing Need for Collaboration 

ISBN 92-64-15336-5 

Priee FF 100 US$ 20 DM 29 L 13 li- 2100 

The international nuclear safety community shares a range 
of specific concerns. Continuing research is necessary to 

address many of them. In this report. senior experts discuss 
research areas of special 
importance for safety and 
regulation, safety research 
areas for which a common 
tech nical position exists, 
areas for which further 
discussion is needed in 
order to achieve a 
common technical po
sition, and areas to which 
priority should be 
assigned. 

Infrastructure for nuclear energy 
deployment 
Proceedings of an NEA Workshop, Paris, France, 
10-11 June 1996 

ISBN 92-64- 15361-6 

Priee: FF 235 US $ 46 DM 69 L 30 li- 4950 

U nderlying the oper
ation of nuclear 

power plants are a host 
of activities (collectively 
called infrastructure) in 
design, construction, 
regulation , education 
and research . While all 
of these activities help 
ensure safe and eco
nomic production of 
electricity, they have 
been declining in many 
DECO countries. This publication describes the recent trends 
and actions being taken to maintain a healthy nuclear 
infrastructure. 

Catalogue 
of 

publications 
1996-.-97' 
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Catalogue of 
publications 1996-97 

Free 0 11 requ es l. 

Also ava ilable on Intern et: 

http://www.nea.fr 



Co-ordinated research and 
environmental surveillance 
programme 
related to sea 
disposal 
of radi oactive 
waste 

CRESP Final Report 

1981-1995 

Free on reques t. 

(p~c 
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Co-ordin ated Research 
and Environmental Surveillance 

Programme Re!ated to Sea Disposai of 
Radioactive Waste 
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The international INTRAVAL project 
Phase 2 

Worki ng Group 2 Report: 
Finnsjon , Stripa and WIPP 2 

Working Group 4 
Report: 

The Analyses of 
the Alligator 

Rivers Natura l 
Analogue 

Free on 
reqLl esL 

o~~ 

iii 
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~1JCLEAR DECOMMlSSIONTNc. 

Sli 

Recycling and 
reuse of 

scrap metals 

RECYCLING AND REUSE 
OF SCRAP METALS 

Free on requesL 

ë ---

Considerations 
on the concept 
of dose 
constraint 

A Report by a Joint 
Group of Experts 
from the OECD/ NEA 
and the EC 

Free 0 /1 reqLlesL 

SATIF-2 
Shielding aspects of accelerators, 
targets and irradiation facilities 
ISBN 92-64-1 5287-3 
Pri ee: FF 350 US$ 69 DM 103 L 45 li 7400 

Particle accelerators have evolved over the last 50 years 
from simple devices to powerful machines, and will 

continue to have an important impact on research , 
technology and lifestyle. Today they coyer a wide range 
of applications, from 
television and computer 
displays in households 
to the investigation of 
the origin and structure 
of matter. It has 
become common prac
tice to use them for 
material science and 
medical applications. In 
recent years, requi re
ments from new techno
logical and research 
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OECD DOCUMENTS 

SATIF-2 
Sflie/ding Aspects 
of Acceieralors.Targels 
and Irradia lion Facililies 
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applications have emerged, such as increased particle 
beams intensities, higher flexibility, etc. , giving rise to 
new radiation shielding aspects and problems. These 
proceedings review recent prog ress in radiation shielding 
of accelerator facilities, and evaluate advancements with 
respect to international co-operation in this field. 
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Nuclear law bulletin 

Single issues on sale on reques L 

Implementing severe accident 
management in nuclear power plants 

ISSN 0304-341-X 

ISBN 92 -64-1 5286-5 
Priee: FF 220 US$ 43 

DM 64 L 28 lf 4600 

Many countries have pro
gressed in their work on 

implementing severe accident 
management programmes. In 
this report, senior experts 
analyse and integrate the 
results of severe accident 
management research and Annual Subseription: FF 290 US$ 58 DM 88 L 36 

No. 58 + Supplement 

Deeember 1996 

implementation to date by describing the major decisions 
associated with severe accident management, the remaining open 
items and areas of uncertainty, and the status of implementation 
in OECD countries. 

Informing the public about radioactive waste 
management 
Proceedings of an NEA International Seminar

Rauma, Finland, 13-15 June 1995 

NUClEAfI ENERGV AND IHFORN"TlO,~ 

I!:NEAGIE NUa.tAIAE. ET IHFORUAOON 

~AEN 
Qd'NEA 

Bilil1gual. INFORMING THE PUBLIC ABOUT 
RADIOACTIVE WASTE MANAGEMENT 

ISBN 92-64-04860-X 
Priee FF 250 US$ 45 DM 67 L 30 lf 4850 

~oI .... NEIoIrII""",~s.rrtiNr 
R~"", •• F~.s.lt>d - "·15......". IWS 

• 
INFORMER LE PUBLIC 

Radioactive waste management is one of the key questions to SURLA'::~~==:~I~ACTIFS 
have dominated debates on nuclear energy for over a decade. '"~r"._J -'"'''''''' 

The evolution of long-lived radioactive waste management 
programmes from the conceptual to the operational phases implies 
new communication challenges to keep the public informed of 

OECD -OCDE 

the scientific, technical, institutional and economic progress made in this area , at both 
national and locallevel. This publication presents the proceedings of an international 
seminar organised by the NEA on information strategies and means of addressing public 
concerns on ethical, environ mental and other issues associated with the management of 
radioactive waste in OECD countries. It includes the text of the main presentations and 
a summary of the conclusions of the seminar. 

The N EA co-operative programme on 
decommissioning 
The first ten years 1985-95 

llr.c. - ..... -
THENEA 

Co.oPERATIVE PROGRAMME 
ON DECOMMISSIONING 
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