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ln sorne OECD cou nt ries, spent fuel is 
shipped to a reprocessing plant after 
being stored for at least one year at the 
reactor site. This fuel assernbly is 
being handled in the dry unloading 
facility at La Hague, France. 
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The NEA News/etier is published twice 
yearly in English and French by the OECO 
Nuclear Energy Agency. The opinions ex
pressed in the News/etter are those of the 
contributors alone and do not necessari ly 
refl ect the views of the Organisation or of its 
Member countries. Material in the News/etter 
may be freely used provided the sou rce is 
acknowledged. Correspondence should be 
addressed to: 

The Editor, NEA News/etier 
OECO Nuclear Energy Agency 
38, Boulevard Suchet 
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Telex 630.668 AEN/NEA 

The OECO Nuclear Energy Agency (N EA) 
was established in 1957 under the name of 
the OEEC European Nuclear Energy Agen
cy . It received its present designatlon on 
20th Apri l, 1972 , when Japan became its first 
non-European full Member. NEA member
ship today consists of ail European Member 
coun tries of OECO as weil as Austral ia, 
Canada, Japan and the United States. The 
Commission of the European Communities 
takes part in the NEA's work and a co
operation agreement has been concluded 
with the International Atomic Energy Agency . 

The purpose of the NEA is to further the 
development of the peaceful uses of nuciear 
energy by sponsoring economic, technical 
and scient ific studies and projects, and by 
contribu ting to the opt imisation of safety and 
regulatory policies and practices . 
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The transportation of nuclear material between countries illustrates the need for international conventions to determine the 
liability in case of an accident. 

2 The NEA Newsletter, Autumn 1988 



Nuclear Accidents and 
International Obligations 
P. Strohl 

T he high quality work conducted on the prevention of 
major nuclear accidents forms the best safeguard 

for ensuring a very low probability of any radioactive 
contamination aftecting more than one country. Work is 
also proceeding on international obligations relating ta 
such accidents, since the Chernobyl accident pointed out 
several weaknesses in the arrangements in force at that 
time. The results ta date confirm the intention of gave rn
ments ta remedy the situation : the two Conventions on 
early notification of a nuclear accident and assistance in 
the case of a nuclear accident or radiological emergency 
concluded in September 1986, as weil as a Joint Protocol 
ta the Paris and Vienna Conventions on nuclear third party 
liability (September 1988), are steps in this direction. What 
might come next? 

It has been suggested that other provisions con
cerning nuclear accidents , such as safety standards, could 
be made more formai and more binding at the international 
level, or even that ail the measures for preventing such 
accidents , mitigating their consequences and finally , 
compensating for any damage caused by them could be 
covered by a single international convention. What are the 
prospects for progress through the use of this strategy? 

Ultimately, government policy will determine the 
precise content of the commitments ta be accepted , but in 
arder ta pave the way for future work, it is worth taking a 
look at the advantages and limitations of a legal approach 
ta the problem of nuclear accidents. In eftect, a distinction 
must be drawn between the difterent measures aimed at 
controlling nuclear risk, depending on their specifie 
objectives, in arder ta find out, in each case, how ta 
reconcile technical requirements with any new legal rules , 
and ta identify the legal basis for international obligations 
more strict than those currently accepted . We shall give 
examples by comparing some of the cases and by 
confining our analysis ta general international law, i.e. 
leaving aside European Community rules and their special 
context. 

Obligation to inform 

One aspect of concern ta the international commun
ity in any nuclear accident - or even a minor incident or 
unusual event - is that it may reveal a weakness or an 
error at the technical or regulatory level, regardless of its 
immediate consequences. The information relating ta such 
occurences must therefore be notified ta ail national 

Mr. Pierre Strohl is Deputy Director General of the NEA. 
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authorities and industries sa that it can be used ta analyse 
the cause of accidents. Exchanges of information on 
events relating to nuclear safety have become standard 
practice within international nuclear organisations. Parti
cipation in such exchanges involves considerable work on 
the part of bath operators and regulatory authorities and 
also raises the problem of communicating commercial 
information. Consequently, the NEA's Incident Reporting 
System (IRS) - the first ta be set up, in 1980 - is based 
on two general principles allowing it ta operate eftectively: 
reciprocity in information exchanges and confidentiality of 
the information. 

A similar system established by the International 
Atomic Energy Agency (IAEA) , which is co-ordinated with 
the NEA system, provides exchanges between a larger 
number of countries. Useful lessons have already been 
learnt from the analysis of incident reports exchanged 
under these Systems. The aim of the international 
organisations is ta increase the homogeneity, number and 
quality of the reports sa as ta caver eftectively as many 
significant safety-related events as possible. With this in 
mind, would it be desirable to formalise the notification of 
such events through the conclusion of a special agreement 
between ail countries possessing a nuclear industry, which 
would apply ta ail their installations? ln other words, wou Id 
it be desirable to create an international obligation whose 
content and scope would be contractually defined? 

A comparison with the Vien na Convention of 26th 
September 1986 on Early Notification of a Nuclear 
Accident may help to answer this question. Briefly, the 
Convention requires prompt notification of information ta 
any States which might be physically aftected by an 
accident likely ta result in a release of radioactive material 
beyond the frontiers of the country in which the accident 
has occurred and which could be of radiological safety 
significance for such States. Here the "Iegal context" is 
totally difterent from that of the IRS: the application of the 
1986 Vienna Convention is triggered by the occurrence, or 
at least the probability, of a radioactive release posing an 
immediate threat to other States. The purpose of the 
Convention is ta enable such States to take suitable 
radiological protection measures ta prevent or mitigate any 
consequences. In any case, it is in the interest of the 
country where the accident occurred, since it might be 
liable for the damage actually caused beyond its borders. 

Exchanges of information under the IRS, on the 
other hand, are based on the more general commitment to 
co-operate in the promotion of high safety standards by 
analysing the causes of a large number of events in this 
field , which are much less narrowly defined than those 
covered by the 1986 Vienna Convention . Since the two 
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International Co-operation 

types 01 action we have just compared do not have the 
same aim nor the sa me scope 01 application , there is no 
obvious ground lor identicallegal methods to handle them, 

It is therelore a matter 01 deciding whether in 
practice the IRS can be improved by strengthening 
co-operation on a voluntary basis between salety author
ities using the networks set up to this end or by lormalising 
a commitment between governments which wou Id not be 
based on a directly identiliable imminent international risk, 

Safety standards 

The same applies to other lorms 01 international 
co-operation in the prevention 01 nuclear accidents , in 
particular to the establishment 01 what the technical jargon 
relers to as international salety standards, This concerns 
notably the Codes 01 Practice and Salety Guides lor 
Nuclear Reactors (NUSS) drawn up by the IAEA, or the 
"basic salety principles lor nuclear power plants" adopted 
by the IAEA International Nuclear Salety Advisory Group 
(INSAG), The NUSS texts describe the salety practices 
developed through acquired experience; in other words , 
they act as a source 01 international relerences recom
mended by industry and regulatory authorities, especially 
in the less advanced countries , INSAG expresses an 
authoritative opinion on the principles underlying the best 
salety policies by listing realistic objectives lor the different 
partners in nuclear salety, thereby providing an ideal to be 
aimed al. Therelore, these provisions, on which national 
ru les and regulations may be based , do not have any legal 
effect in their current lorm, 

Following the TMI-2 accident in the United States 
and again alter Chernobyl, it was suggested that these 
IAEA recommendations could be turned into mandatory 
international safety standards or, in other words, that 
regulations governing the salety 01 reactors (and other 
nuclear installations) should be adopted which would entail 
obligations on the part 01 States , There are clear political 
implications affecting the liability relations between States , 
as weil as a number 01 obstacles: the obligations would no 
longer concern procedure - as in the case 01 incident 
notilication - but the content 01 the salety actions and the 
consequences 01 any violation 01 accepted standards , 
Several 01 the countries with long-standing nuclear 
experience put lorward a major objection to this sugges
tion : on grounds 01 law and efficiency , responsibility lor 
salety lies with national authorities and may be neither 
delegated nor shared without leading to conlusion , since 
dilution 01 responsibility would be dangerous Irom the 
salety stand point. In any case, according to INSAG 
principies , ultimate responsibility lor salety lies with the 
operator 01 the power plant within the scope 01 the 
regulations and under the authority 01 the regulatory power 
established by the government. This , in fact , rellects the 
general practice, 

Assuming that salety implementation is a matter lor 
national authorities , the question arises , however, whether 
it might not be uselul to base it on binding international 
salety standards in spite 01 the variety 01 technologies as 
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weil as traditions , structures and regulatory methods 
specilic to each country , There is no straight answer, as 
this depends on the feasibility, advisabilityand legal basis 
01 any proposai to this effect. As lar as leasibility is 
concerned , it should be noted that salety de pends on a 
highly complex set 01 technical specilications, practices 
and procedures which cannot be readily summarised in a 
set 01 lormal standards , even il they are based on a salety 
"philosophy" shared by many different countries , Advi sa
bility should be assessed in terms 01 the likelihood 01 
reaching higher levels 01 salety through international 
standards, while avoiding the risk that agreement will be 
reached based only on the lowest common denominator, 

The legal basis lor government responsibility in thi s 
lield is twolold : the obligation to protect its own citizens 
through suitable national regulations ; and an obligation 01 
international law enshrined in Principle 21 01 the 1972 
Stockholm Declaration , to ensure that activities under its 
jurisdiction do not cause damage to the environ ment 01 
other States, The existence 01 an international legal rule , 
however detailed , would not eliminate the need lor 
governments to lay down stricter national regulations and 
control measures in case 01 an accident - in order to 
protect the environ ment immediately surrounding nuclear 
sites, ln so doing , they wou Id ensure a priori the protection 
01 a more extensive environment. 

Finally, the obligation to prevent environmental 
damage in other States is not conlined to accidentai 
release 01 radioactivity but also covers pollution during 
normal operation: these are, at a technical level , two very 
different situations, ln the latter case, it is a matter 01 
ensuring that practices adopted specilically lor releasing 
elfluents into the biosphere and temporary or permanent 
storage 01 solid radioactiv'e waste does not affect the 
international environment ' to an unacceptable degree 
(regardless 01 any local effects) , Inasmuch as the dis
charge 01 effluents or radioactive waste may technically be 
carried out so as to reduce risks in the national territory 
while increasing the risk lor other countries , there would 
therelore be legal grounds for adopting international ru les 
opposing this , at any rate ' in agreements between 
neighbouring countries , ln an accident situation , which is 
by delinition involuntary and unpredictable , management 
01 the accident consequences in order to mitigate any 
effects concerns, on the contrary, the Immediate steps to 
be taken by the operator and the national authorities, 
which cannot be reduced to a pre-established plan , ln 
other words, the concept 01 salety standards covers 
different realities in international law, il not in terms 01 
principles , at least in terms of the actions which shou ld be 
contemplated , 

Apart lrom the basic issues to be dealt with by the 
political authorities , the adoption 01 mandatory internation
al standards therelore raises a lew complex problems 01 
legal methodology relating to co-existence 01 such stan
dards and national regulations , which they cannot replace, 
For instance, such problems are connected with the nature 
and hierarchy 01 legal sources, grounds and procedures 
lor regulatory powers, courts 01 jurisdiction and their 
decisions, the enlorceability 01 decisions etc, Domestic law 
and international law both provide specilic solutions 
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whereas , on the contrary , the obligation of early notification 
of accidents referred to above is based on internationallaw 
alone , and therefore removes these difficulties . 

Radiological protection 

Another safety aspect which arouses international 
interest is the harmonisation of measures for protecting 
public health in the event of accidentai radioactive 
contamination. The Chernobyl accident showed both the 
variety of measures taken by the national authorities and 
their potential economic repercussions. The studies con
ducted since that date confirm that the harmonisation of 
countermeasures to be applied in the event of a radiolog ic
al emergency, and especially that of the intervention levels 
regu lating the consumption and marketing of contaminated 
foodstuffs , raises more complex technical problems th an 
do radiation protection standards for workers and the 
public , which have long been the subject of international 
recommendations now incorporated in many national 
legislations. Assuming that technical agreement could be 
reached on the harmonisation of radiological measures in 
the event of an accident, what legal form should it take ? 
Since its purpose is to help establish the highest safety 
level possible , as with radiation protection standards 
during operation , past experience suggests that recom
mendations laid down by international organisations would 

International Co-operation 

suffice. On the other hand, if we consider the effects of 
distortion in international trade which might arise from bans 
on mass consumer products, it might be advisable to 
envisage a more formai obligation for States to comply with 
internationally accepted technical criteria . 

ln terms of international rad iological safety, the 
adoption by a country of less strict bans on products 
consumed in that country could not be condemned , 
whereas more restrictive provisions might penalise the 
exports, to and even the imports from , other countries. 
Here again, it is not easy to determine the legal scope of 
the international provisions to be envisaged, since they 
must take into account not only effects on health but also 
those with a strictly economic impact. 

Compensation for international damage 

The final aspect is the compensation for damage 
caused in other States by a nuclear accident. In general 
terms, th is me ans estab lishing the liability of States as a 
result of an activi ty regarded as lawful under positive 
international law - as is the case for the peaceful use of 
nuclear energy - but presenting exceptional risks . When 
this liabili ty is not laid down in a treaty - which is the usual 
case - there are many uncertainties regarding its basis and 
scope , and its application is problematical. 

Regulating the consumption and marketing of contaminated food raises complex technical problems. 
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International Co-operation 

ln the nuclear field , the situation is different since a 
set of international conventions has laid down an original 
system for the compensation of damage, although there 
are weaknesses in this system. The analysis should 
therefore not be concerned with whether an international 
obligation is relevant but with the advantages and 
disadvantages of the present situation in order to rem ove 
these weaknesses. The advantages are as follows : 

• The Paris (1960) and Vien na (1963) Conventions hold 
the nuclear operator liable for the compensation of 
damage caused by him throughout the countries party to 
the Conventions, and the victims are in a favourable 
position to obtain this compensation. The procedure is 
straightforward (only one party liable, no fault to be 
proved , a single competent court whose decisions are 
enforceable in the countries concerned) ; financial secur
ity is available through insu rance or, failing this , through 
the State to which the operator belongs ; there is 
non-discrimination between victims ; 

• Under the same conditions, the Brussels Supplementary 
Convention (1963) provides for compensation of dam
age in excess of the amounts covered by the operator's 
liability pursuant to the Paris Convention . 

However, the weaknesses of the system, as shown 
by the Chernobyl events, remain significant: 

• Its geographical scope of application is too narrow and 
does not cover ail countries with nuclear power plants : 
the Paris Convention only covers 14 West European 
countries , the Brussels Convention only covers 11 of 
these countries , and the Vien na Convention covers 10 
countries scatlered throughout the world , most of which 
do not have any nuclear power plants ; 

• The Conventions in force ensure compensation for 
damage to property and persons normally covered by 
liability under private law, so that environ mental damage 
to countries affected by major radioactive contamination 
may remain outside their scope of application . 

This brief summary of existing and missing provi
sions suggests one possible strategy, among others: 

1) Extending the application of the Conventions so that 
the liability of operators covers the widest possible 
geographical zone, particularly areas where the 
concentration of nuclear power plants (e .g. Europe) 
creates the risk of radioactive contamination for 
many countries . The 1988 Joint Protocol (signed by 
19 countries) is a step in this direction since its 
purpose is to allow the Vienna Convention countries 
guaranteed access to compensation for damage 
specified in the Paris Convention and vice versa. 
This is likely to encourage additional cou nt ries to 
join one of the Conventions. 
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2) Consolidating the scope of the compensation based 
on third party liability of nuclear operators by 
including ail damage likely to be covered by the 
higher insu rance amounts currently available on the 
market, inasmuch as this type of damage is usually 
compensated satisfactorily by applying the domestic 
private laws of States without any need to mobilise 
public funds . 

3) Seeking compensation for other nuclear damage -
not covered by the operator's liability because the 
amount is too high or because of its nature (e.g. 
those affecting the environment rather than patrimo
nial rights) - by promoting agreements on the 
international liability of States. 

This strictly pragmatic approach combines the 
private law techniques used right from the start in nuclear 
Conventions with those of public international law in order 
to supplement them , so to speak. The main feature is, of 
course, that in both cases, the international obl igation for 
compensation by the operator and by the State is based on 
instruments of international law which are specifie to the 
nuclear risk and are mandatory in relations between 
States. 

Mainly in terms of coherence between the law and 
technical requirements , there is consequent ly a variety of 
situations, which seems to cali for diversification of the 
legal methods ta be applied to allow international nuclear 
law to move forward , in preference ta an overall approach. 
The nature of the problems varies depending on whether 
one looks at the situation before or alter the accident , 
whether optimum safety or radiation protection levels are 
to be promoted through the harmonisation of practices and 
regulations , whether economic imbalances are to be 
removed through the application of more or less restrict ive 
measures, and whether the objective is to limit the 
international consequences of an accident or to ensure 
equitable compensation of damage caused by transfrontier 
radioactive pollution. In order to deal with them at the legal 
level , it seems appropriate to use a range of solutions with 
an equally variable form , scope or mandatory natu re . 
Going through the proposed actions in the order li sted 
above, there is a progressive transition from a strictly 
informai technical consensus to a more formai commit
ment and finally to an international treaty with mandatory 
enforcement. Such a strategy is indeed in li ne with current 
practice. 

Other factors , including political considerations , may 
argue in favour of opposite conclusions. Should these 
prevail , prior in -depth analysis of the legal basis and 
potential effectiveness of strengthening the sources of 
international obligations in this field would nonetheless 
remain essential.. 
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Nuc·lear Trade and 
Non - Prol iferation Pol icies: 
a Historical Overview (Part Il) 

T he Spring 1988 edition of the Newsletter contained 
the first part of a text condensed from Chapter One 

of Volume 1 of an NEA study entitled The Regulation of 
Nuclear Trade : Non-Proliferation - Supply - Transport. 
This chapter provides an overview of the stages of 
development of the law regulating trade in nuclear 
material , equipment and technologies and places this 
development within a political , historical and economic 
perspective. The second part of the text condensed from 
this chapter appears below. 

Loss of consensus: Insecurity of supply 
and industrial competition 

The 1968 non-proliferation treaty (NPT) at first gave 
rise to optimism that it would not impede the rapid 
economic development of nuclear power. This confidence 
was to be shaken by the events of the mid-1970s . In May 
1974, the explosion of an Indian nuclear device, made 
possible by the recuperation of non-IAEA safeguarded 
plutonium from a Canadian-supplied reactor, raised 

The Non-proliferation Treaty being signed in London in 1968 by 8ritain 's Foreign Secretary, Mr. Michael Stewart, in the presence 
of the other signatories, the U.S. and the U.S.S.R .. 
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Nuclear trade 

doubts about the effectiveness of the non-proliferation 
controls. In addition , French projects to supply reproces
sing plants to South Korea and Pakistan , and the Federal 
Republic of Germany's agreement with Brazil for the 
supply of installations covering the complete fuel cycle , 
raised serious concern in some countries despite the 
assurance that IAEA safeguards wou Id be observed . 

The United States Atomic Energy Commission 's 
decision in 1974 to suspend new contracts for natural 
uranium enrichment services created uncertainties in 
many governments as to future supplies of enriched 
uranium. These uncertainties encouraged some countries 
that produce reactors for electricity generation to expand 
or develop an indigenous fuel -cycle capacity . The Federal 
Republic of Germany had already concluded negotiations 
with the Netherlands and the United Kingdom in a joint 
venture for uranium enrichment (URENCO) and the 
European reprocessing plant EUROCHEMIC was com
missioned. Encouraged by projections of higher electricity 
demands in Europe and increasing nuclear export market 
opportunities, the Federal Republic of Germany invested in 
the development of advanced reactors such as the 
high-temperature reactor, while acquiring the capacity to 
manufacture conventional nuclear reactors. Italy, Japan, 
Spain and Sweden followed the same example, usi ng 
licensing arrangements to further their ability to produce 
American -type reactor components principally to achieve 
a greater degree of autonomy. 

After the 1973 oil crisis had demonstrated Europe's 
energy vulnerability and considerably increased the cost of 
its oil imports, France decided to launch an ambitious 
nuclear power programme. The French Government 
began a policy of diversification notably manifested by the 
creation of the EURODIF enrichment facility and the 
construction of a reprocessing facility at La Hague. At the 
same time, the United Kingdom began to offer a wide 
range of services in the nuclear field. 

While in the 1970s the United States was still the 
undisputed leader in ail areas of the nuclear cycle , 
particularly in reactor exports, the situation gradually 
changed . France, the Federal Republic of Germany and 
Canada aggressively challenged this American commer
cial monopoly. The search for new markets brought with it 
the temptation to offer sensitive fuel cycle technologies in 
addition to simple reactor sales. 

The concern that this could lead to "proliferating " 
nuclear facilities not subject to effective controls led some 
countries , particularly the United States and Canada, to try 
to hait unrestrained competition for nuclear export mar
kets , especially in unstable regions. 

Reinforcement of controls: 1975-1985 

The commercial competition among nuclear expor
ters and doubts about the effectiveness of non
proliferation controls gave rise to reconsideration of the 
NPT safeguards system. The idea gained ground that 
there should be no nuclear trade with non -nuclear weapon 
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States unless they accepted universal safeguards and 
unless sensitive activities , such as reprocessing, were 
either reserved for nuclear weapon States or dealt with 
under proper institutional arrangements . The discussions 
of the Nuclear Suppliers Group were to focus on attempts 
to impose multilateral full-scope safeguards . On another 
level , the NPT signatories set up a committee to interpret 
and clarify the treaty"s export control provisions . 

The United States Nuclear Non -Proliferation Act 
(NNPA) , passed in 1978, was a uni lateral attempt by one 
supplier country to tighten the ru les of nuclear trade. The 
internationalisation of reprocessing and uranium enrich
ment led to an IAEA study of regional nuclear fuel cycle 
centres and to broader discussions within the International 
Nuclear Fuel Cycle Evaluation (INFCE) exercise proposed 
by the United States. 

Following the entry into force of the NPT in 1970, the 
IAEA organised a group of NPT signatories known as the 
"Zangger Committee" (alter its Chairman) to interpret the 
safeguards clause of the Treaty and agree on common 
rules for its application. The Committee reached agree
ment on a list of components , equipment and materials 
which wou Id "trigger" the app licat ion of IAEA safeguards 
to the faci lity receiv ing the items. There was, however. no 
ban on transferring sensitive technologies su ch as enrich
ment and reprocessing . 

The Nuclear Suppliers Group (known as the "Lon
don Club" because of its early secret meetings in London 
in 1974) originally consisted of seven supplier countries, 
including France , and subsequently was expanded to 
filteen members , including some importing countries . 
Supported by both the United States and the USSR , the 
group dealt mainly with two issues : seeking to achieve a 
consensus among exporting countries on a more restric
tive export policy th an the Treaty provided and obtaining 
from France an ag reement to require fu ll-scope safe
guards for ail nuclear activities in importing cou nt ries . 

Voluntary agreement was reached in 1976 on a sort 
of code of good behaviour. Known as the "London Club" 
Guidelines , it attempted to strengtllen the exis ting 
mechanism of nuclear export control by listing mate rial s 
and equipment (very similar to the Zangger Trigger Li st) 
requiring IAEA safeguards. However, the stricter proposais 
(subsequently incorporated in the United States legisla
tion) did not achieve consensus ; the compromise solution 
was to recommend particular caution for the export of 
"sensitive" equipment and materials such as plutonium 
and uranium enriched above 20 per cent. 

The United States Nuclear 
Non- Proliferation Act of 1978 

President Carter"s attempts to convince other nuc
lear suppliers to require ful l-scope safeguards for nuclear 
ex ports to non-nuclear weapon States and to embargo the 
supply of technologies for nuclear enrichment and repro
cessing were not successful . Nevertheless , the United 
States enacted the Nuclear Non- Proliferation Act of 1978 
which , among other things, required full-scope safeguards 
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as a condition for American nuclear supplies even where 
no such provision existed in bilateral nuclear co-operation 
agreements. Moreover, the controversial Act directed the 
President to renegotiate existing agreements to conform to 
it , including post-export controls and consent rights on the 
transfer or reprocessing of American-origin nuclear mater
ials . 

The NNPA created a climate of uncertainty concern
ing the retransfer and reprocessing of United States origin 
fuel. In 1977, the United States suspended its own civil 
reprocessing and fast breeder technologies and tried to 
persuade other countries to follow suit. Canada supported 
their initiative but several Western European countries 
which had invested large sums in the development of 
these technologies felt directly threatened by it. Other 
countries , particularly in Latin America, saw it as an 
attempt to maintain them in a position of dependency. The 
overall negative reaction to the new American policy was a 
main factor in the decision to organise an international 
conference on these problems. 

The International Nuclear Fuel Cycle 
Evaluation (INFCE) 

INFCE was created in 1978 at the initiative of the 
Carter Administration to seek an improved consensus on 
non-proliferation while encouraging peaceful nuclear de
velopment. The discussions focused on the technical , 
economic and institution al aspects of nuclear trade and 
technology. While it did not fully satisfy ail the parties 
concerned , it did help resolve certain controversies, 
particularly on plutonium. INFCE suggested that there was 
less need to recycle plutonium in conventional reactors 
than had been expected . The analysis also showed that 
there was potential demand for fast breeder reactors and 
therefore a need for reprocessing to provide their fuel. 

The INFCE Summary Report recognised that tech
nical measures can reduce the risk of theft but have only a 
limited influence on reducing the risk of proliferation. This 
confirmed that there were no "technological fixes " which 
would encourage the use of nuclear energy for peaceful 
purposes while preventing the proliferation of military 
activities. The dialogue initiated by INFCE helped to 
restore good relations among supplier countries . As a 
result , they co-operated in work organised by the IAEA as 
a follow-up to the technical recommendations of the 
INFCE Report. This included the Expert Groups on 
International Spent Fuel Management and on International 
Plutonium Storage . However, there have been no concrete 
results at the international level. 

Present context 

Status of the nuclear industry 

After a period of expansion marked by the pre
eminent position of the American nuclear suppliers, the 
nuclear industry in some countries experienced a stagna-
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tion in new construction. Because of the long lead time in 
nuclear plant construction , it can be predicted that this 
situation will continue for some time. The Chernobyl 
accident is bound to have an additional negative impact, 
even if the accident did not dissuade several countries , 
particularly France, Japan, the United Kingdom , the USSR 
and other Eastern European countries , from pursuing their 
electro-nuclear development. 

The situation in this respect differs greatly from one 
industrialised country to another, while developing coun
tries face both technical and financial obstacles to realising 
nuclear projects. Recent OECD estimates for nuclear 
capacity and fuel cycle requirements are lower than 
previous estimates, even based on the assumptions that 
ail projects currently underway will be completed and that 
construction will begin on approximately 50 GWe of 
additional nuclear capacity before 1995. As a result, the 
capacity and man power of the nuclear construction 
industry in Member countries is so reduced that questions 
have been raised about its ability to fill any new orders. At 
the same time, the over-supply of oil has lowered prices for 
traditional fossil fuels and eroded , at least temporarily , the 
competitiveness of nuclear energy. 

This has led to concern that some supplier States 
may try to save their nuclear industries by offering export 
contracts which might include the transfer of technological
Iy-sensitive fuel cycle facilities. The fact that no such 
contracts have been reported thus far may indicate the 
effectiveness of international safeguards. But it may also 
be due to the low electricity demand and other economic 
problems in developing countries. It can be noted that , as a 
result of the reduction in nuclear power plant construction 
throughout the world , supplies of uranium and enrichment 
are abundant compared with the shortages predicted a few 
years ago. 

The fact that enrichment services are now available 
from the Soviet Union and from West European sources 
(EURODIF, URENCO) as weil as from the United States, 
do es not encourage the development of national enrich
ment facilities for purely economic reasons. Discussions to 
clarify and reassert the goals of non-proliferation are now 
taking place in a climate marked by economic realities. 
These discussions seek to assure supplies of nuclear fuel 
while strengthening the NPT system. 

The Committee on the Assurances of 
Supply 

Uncertainties on the future availability of nuclear fuel 
and on the effects of retransfer and reprocessing restric
tions made it necessary to seek a consensus between 
importing and exporting countries. A Committe on the 
Assurances of Supply open to ail members of the IAEA 
was therefore created within the Agency in June 1980. It 
was mandated to consider how supplies of nuclear 
material , equipment and technology and fuel cycle ser
vices can be assured on a predictable , long-term basis in 
accordance with non-proliferation considerations, as weil 
as the Agency 's role and responsibilities in this area. The 
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Committee, whose work is in abeyance, tried to establish 
an agreement on supply principles which would be 
applicable to ail countries without discrimination . 

NPT Review Conferences 

Article VIII of the NPT provides for a Conference of 
Parties to the Treaty to convene every five years to review 
the implementation of the Treaty and progress made in 
meeting its objectives. Three such conferences have been 
held . The first two , particularly that of 1980, ended in 
political controversy over the accusation that nuclear 
weapon States , while not living up to their commitments to 
end the arms race, had unnecessarily obstructed the 
transfer of equipment and technology necessary for the 
development of peaceful nuclear energy. 

The Third Review Conference, held in September 
1985, produced a more promising outcome. The partici
pants (80 out of the 130 Parties to the Treaty) reaffirmed 
their belief that the NPT was essential to international 
peace and security and called upon the three nuclear 
weapon States which signed the Treaty to resume talks for 
a comprehensive ban on ail nuclear testing . Although 
these countries were again criticised for not living up to 
their obligations concerning nuclear disarmament, the 
Conference nevertheless urged countries exporting nuc
lear material or technology to demand that the recipient 
country accept full-scope safeguards. 

The Conference called on those countries not party 
to the Treaty and which are acknowledged as having 
potential nuclear weapon capacity to allow international 
inspections of ail their installations to verify that they are 
being used for peaceful purposes only. These countries 
are not part of the "club" of countries which have 
developed the voluntary ru les for nuclear exports. If these 
"emerging nuclear suppliers" were tempted to export 
nuclear materials under lenient non-proliferation terms, the 
NPT system could be disrupted and could lose the support 
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of many countries. The Conference therefore urged ail 
potential nuclear weapons countries to accede to the NPT 
so as to reduce the risk of proliferation . 

The 1995 Conference will have a determining 
influence on the future of the NPT regime because, on that 
occasion twenty-five years alter the entry into force of the 
Treaty (Article X) , the Parties will decide by majority 
whether to maintain the Treaty in effect indefinitely or 
whether to prolong it for one or several supplementary 
periods of fixed duration . 

The United Nations Conference for the 
Promotion of International Co-operation in 
the Peaceful Uses of Nuclear Energy 

The United Nations General Assembly convened 
this Conference (UNCPICPUNE) in Geneva in March-April 
1987. The discussions focussed on how to facilitate 
access 10 nuclear energy by developing counlries , how 10 
deal with the risks of proliferalion , how 10 resolve the 
economic difficulties of nuclear energy programmes , and 
finally , how to guarantee the safety of nuclear installations 
in the aftermath of Chernobyl. 

The Conference was devoted in part to discussing 
the universal principles acceptable for international co
operation in the peaceful uses of nuclear energy. Il did not 
succeed in surmounting the differences over how to 
reconcile non-proliferation and the promotion of nuclear 
trade . The Conference nevertheless reviewed international 
co-operation on the technical aspects of nuclear energy, 
underlining the essential role played in this field by the 
specialised intergovernmental organisations. 

The currents prevailing in the area of nuclear trade 
suggest that only a political approach , based on a spirit of 
co -operation , is likely to provide a true guarantee of 
non-proliferation , in a climate favourable to international 
nuclear relations .• 
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The Geological Disposai of 
Long-Lived Radioactive Wastes: 
Objectives and Perspectives 
J.P. Olivier 

"T he objective of geological disposai is to immobilize 
and isolate radioactive waste from the human 

environment for a period of time and in conditions such that 
any possible subsequent release of radionuclides from the 
repository will not result in unacceptable radiological risks , 
even in the long term . In practice, as absolute safety can 
never be achieved , radiological risks to present and future 
generations must be limited to very low levels compatible 
with relevant national and international safety require
ments such as those recommended by the International 
Commission on Radiological Protection (ICRP) ." 

This statement is quoted from a preface signed by 
the NEA Radioactive Waste Management Committee 
(RWMC) for a report on ln situ Research and Investiga
tions in DECO Countries, which was published recently 
(see article by L. Chamney). For specialists in the field , it 
represents a fair description of the objective of radioactive 
waste disposai , in line with current scientific thinking as 
weil as with other moral and ethical considerations, 
particularly vis-à -vis future generations. In the public 
debate on nuclear waste, however, this objective is 
sometimes misunderstood and criticized , as is the geolo
gical disposai concept itself. The RWMC preface addres
sed a few of the main issues involved, in an attempt to 
clarify not only the technical and scientific background, but 
also some important considerations to keep in mind at the 
concept implementation stage and in the decision-making 
process . This article elaborates further on these issues. 

The geological disposai concept and 
rationale 

The geological disposai concept was specifically 
developed in order to respond to the long-term isolation 
requi rement, which extends over many thousands of years 
for certain radioactive wastes . Because it has become 
widely known that the radiological hazard will persist very 
far into the future , at least by human life standards , this 
requirement is sometimes regarded as unique to radioac
tive waste. In fact , this is not the case since other materials 
found in different types of hazardous waste do not decay 
with time and therefore their toxicity level remains 
unchanged. In particular, various chemicals and heavy 

Mr. Jean-Pierre Olivier is Head of NEA's Radiation Protection 
and Waste Management Division. 
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metals will maintain their toxicity indefinitely and , from that 
stand point, rai se a disposai problem which is in principle 
more difficult to solve than that of radioactive waste. 

The geological disposai concept is designed to be a 
totally passive multi-barrier system, based primarily on the 
long-term stability and isolation potential of a carefully 
selected geological formation . The word "passive " means 
that continued human involvement to maintain safety alter 
closure of the disposai facility is unnecessary. In particular, 
post-closure surveillance or monitoring programmes are 
not strictly required . In addition to the long-term stability of 
the host rock formation , safety featu res include sufficient 
depth , relative impermeability, and lack of minerai worth of 
the who le formation , which decreases the likelihood of 
inadvertent human intrusion in the future . 

The nuclear community has fully recognised and 
accepted both the long-term safety commitment and the 
need to avoid any significant burden to future generations. 
ln particular, while radiation protection is the main safety 
concern , other specifie objectives, such as the need to 
preserve the future exploitation of possible natural re
sources and future land uses, also have to be complied 
with. Social and moral obligations towards the future are 
thus clearly perceived and taken into account for long-lived 
radioactive waste, probably much more than in any other 
current human activity which might have an impact on 
future generations and the environment. 

Availability and suitability of disposai 
sites 

For many years , in practically every country with a 
nuclear programme, surveys have been made to identify 
possible geological formations for the construction of deep 
repositories, and in some countries, this has already led to 
the selection of one or more candidate repository sites. A 
variety of potentially suitable geological media, such as 
salt , granite, schist, basait, clay, shale and tuff have been 
identified . Detailed site characterisation programmes have 
started in a number of countries, involving deep drillings 
and the construction of underground research facilities . 
The principal objective of these programmes is to collect 
data from specifie sites in order to understand and model 
the local hydrological and geochemical conditions, since 
groundwater circulation is the main natural phenomenon 
which can return radioactive materials to the biosphere 
and since geochemical processes can considerably retard 
the migration of the radioactivity within the host rock. 
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The operation of existing underground research 
laboratories, such as Asse in the Federal Republic of 
Germany, Stripa in Sweden , Grimsel in Switzerland , and 
Lac du Bonnet in Canada, has contributed to the 
development of advanced site investigation techniques 
which are now available for the study of specific sites. In 
situ characterisation and qualification of potential reposi
tory sites are now being conducted at Mol (Belgium) and 
Gorleben (FRG) , and similar underground facilities are 
planned , notably in France, Sweden and the United States. 
A graduai shift from generic research to site-specific 
investigations, with the purpose of confirming the suitability 
of potential sites, is generally considered logical and 
necessary. 

Site investigations will also permit optimisation of 
the design of the repository. For example, the detailed 
layout and the characteristics of the different barriers , su ch 
as the waste package and the various mate rials used for 
backfilling and sealing , can be adapted to the specific 
characteristics of the geological system. Owing to the 
variety of potentially suitable geological media, under
ground disposai appears to be a relatively flexible concept 
which can be implemented with current technology, based 
on the extensive experience available in mining and civil 
engineering , and also on the knowledge gained from the 
operation of underground research laboratories in different 
rock types. 

Long-term safety aspects 

Evidence of the long-term safety of a geological 
disposai system cannot be provided by direct conventional 
"demonstration" methods owing to the impossibility of 
operating experimental repository systems for sufficiently 
long and representative periods of time. Therefore, 
evidence has to be provided by indirect means , consisting 
essentially of modelling and predicting the long-term 
behaviour of geological repositories . Such activities have 
progressed considerably in the last decade, to the point 
that specially developed scientific tools and methodologies 
can be used today to estimate the level of radiation 
exposure which might be received by individu ais living 
many thousands of years in the future , in an area 
contaminated by radioactivity from the repository. Of 
course, such theoretical calculations, based on detailed 
observations of nature and results of experiments concern
ing, in particular, transport of various substances through 
groundwater circulation , are subject to large uncertainties. 
These uncertainties are due to the limited models, the 
variability of parameter values, and the probabilistic nature 
of possible disruptive events , such as faulting , volcanic 
activity, or climatic changes, and to possible inadvertent or 
voluntary human intrusion. Some of these uncertainties 
can be quantified and results are usually interpreted so as 
to assure a substantial safety margin in the estimated 
effects of possible releases of radioactivity. Modelling the 
release and transport of radionuclides, the identification 
and selection of disruptive scenarios, and the analysis of 
various types of uncertainties have become integral 
components of the assessment of the long-term safety of 
geological repositories. 
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Because of the inherent uncertainties, the inter
pretation of such assessments requires a great deal of 
judgement, and it is the role of the competent authorities to 
make sure that they have sufficient confidence in such 
assessments before they license a repository. In thi s 
context and in order to reinforce confidence in the results 
of safety assessments, a who le range of activities have 
been developed recently at the international level with the 
objective of critically reviewing the methodologies, models 
and data used for such assessments. These activities 
include various types of peer reviews, intercomparison of 
results from computer codes and attempts to validate 
mathematical and conceptual models against the results 01 
laboratory experiments or field studies. There is also a 
growing interest in the use of "natural analogues" to obtain 
an increased understanding of certain geochemical pro
cesses. "Analogues" are existing natural situations that 
present similarities with conditions which might be found in 
deep repositories . For instance, the study 01 the migration 
of certain natural radionuclides Irom uranium ore bodies 
may provide useful information as to the geochemical 
behaviour of nuclides present in the waste. 

Ali of the facets of safety assessments of radioactive 
waste repositories will be discussed during an international 
symposium to be held in Paris in October 1989, jointly 
sponsored by the OECD Nuclear Energy Agency, the 
Commission of the European Communities and the 
International Atomic Energy Agency, and in cooperation 
with the French Commissariat à l'Energie Atomique. The 
purpose of this symposium will be to review the state-ol 
the-art in this field with specific emphasis on the coherent 
integration of ail of the elements of long-term safety 
concern into ove rail assessments. 

The implementation phase 

One important element of disposai policies for highly 
radioactive waste is the timetable to be adopted for the 
various waste management steps prior to disposaI. Il is 
generally recognised that a storage period lor cooling 
purposes of the order of a few decades is desirable before 
disposai , since such storage wou Id simplify handling of the 
waste and reduce heat dissipation problems in the 
repository . Accordingly , no national programmes foresee 
the operation of repositories prior to the beginning 01 the 
next century. 

Many considerations must be taken into account in 
the choice of a disposai concept and the site where a 
repository will be built . Compliance with ail relevant salety, 
technical and scientific criteria is only part of the process , 
and political and social factors may have an even greater 
influence, particularly with regard to the final acceptance 01 
a given site. Radiological protection and safety req ui re
ments are usually of most concern and in principle one 
could attempt to select the "safest " site. However, it may 
not be necessary or possible in practice to distinguish 
between sites or geological lormations solely on the basis 
01 safety criteria , partly because of the uncertainties in 
long-term performance assessments. Provided a choice 
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Deep geologic repositories are designed to isolate high-Ievel radioactive waste from the environ ment for long periods of time. 

exists between sites fully satisfying the relevant radiologic
al protection and safety requirements , factors other than 
safety would then logically have a larger influence in 
arriving at a decision on which a site or formation is finally 
considered to be the most suitable or "optimal ," ail 
technical and non-technical considerations being taken 
into account. 

On the occasion of the publication of the Report on 
ln situ Research and Investigations in DECO Countries, 
the Radioactive Waste Management Committee stressed 
these various points and reaffirmed its confidence in the 
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geological disposai concept for long-lived and high-Ievel 
radioactive waste. This concept is the generally favoured 
disposai option and there is every reason to pursue 
actively the on-going national programmes aimed at site 
characterisation and selection . It is sometimes suggested 
that these programmes be delayed and that some form of 
extended storage be relied upon for an undefined period of 
time, but this is not a valid long-term alternative. A careful 
and timely implementation of the geological disposai 
concept continues therefore to be supported by specialists 
in the field as a safe and final solution for the disposai of 
high-Ievel , long-lived radioactive waste . • 
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NEA Update 
Exemptions from Regulatory Control: 
An International Consensus 

o. lIari 

Introduction 

U nder the current Basic Safety Standards for 
Radiation Protection [1] adopted worldwide, ail 

activities involving sources of radiation exposure are 
subjected to a system of radiation dose limitation and their 
implementation is controlled by a mechanism of notifica
tion, registration and licensing. 

The basic scientific assumption underlying the 
system of dose limitation is that the dose-effect rela
tionship is linear, with no threshold of low doses, and thus 
any dose, no matter how small , is assumed to have some 
degree of risk associated with il. This has caused an 
increasing pressure to submit to control ail sources and 
practices involving radiation exposure, irrespective of the 
level of the resulting radiological detriments. 

At the same time, there has been a growing 
awareness that extending control to operations involving 
triviallevels of risk could be counterproductive by stimulat
ing unjustified public anxieties and by absorbing a 
disproportionate share of limited regulatory resources 
which could be more profitably employed in other areas of 
higher risk . 

This in turn has led to the conclusion that there must 
be some trivial levels of dose or quantities of radioactive 
materials which are of no concern either to individuals or to 
society and, therefore , do not warrant further regulatory 
attention. 

To implement this general idea, a variety of 
approaches has been proposed, applying to different 
aspects of the system of dose limitation and using different 
terminologies . Although terms such as "trivial " dose, 
"non-radioactive" waste, "de minimis" values , values 
"below regulatory concern" and "regulatory cut-off " have 
been proposed , the most widely used expression has for 
years been the term "de minimis" . 

This concept, however, has been largely misinter
preted and misused , in the sense that individual doses 
lower than a "de minimis" level , corresponding ta a trivial 
risk , could , therefore, be disregarded in radiation protec
tion assessments and , particularly, could be excluded from 
the summation of individual doses for the calculation of the 
collective dose accumulated by an exposed population 

Mr. Osvaldo lia ri is Deputy Head of NEA's Radiation 
Protection and Waste Management Division. 
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group. In effect, as long as the linearity, with no th reshold , 
of the dose-effect relationship remains the lundamental 
assumption behind the system of dose limitation, very 
small individu al doses can weil be 01 no concern ta 
individuals, but their accumulation within an exposed 
population can still give rise ta a collective detriment 01 
concern ta society and the regu lators. Therelore , the 
practical solution ta the problem 01 "de mini mis " which 
do es not contradict the current princip les 01 rad iation 
protection can be lound in the concept 01 "exemption " 01 a 
source or practice lrom regulatory control. 

The principles for exemption 

From an administrative viewpoint , the basis lor 
implementing the concept 01 exemption already ex ists in 
the Basic Salety Standards ; their text includes, in lact, a 
clause providing lor the exempt ion 01 specilic sources or 
practices from the obligations 01 notilication , reg istration 
and licensing . 

Three issues are considered in decid ing ta exempt a 
given source or practice . The li rst is the purely individual 
related issue 01 what is a trivial risk ta an individual 
regardless 01 the origin 01 the ri sk. The second issue 
relates ta a buildup 01 risks Irom mu ltiple sources 01 
exposure 01 the same individuals, and the third is the 
source-related question 01 the societal impact associated 
with the collective detriment produced by a given source or 
practice. In response ta these issues there are two basic 
criteria lor determining whether or not a practice can be a 
candidate lor exemption Irom regulatory control : 

• Individual risks must be sufficiently low sa as not ta 
warrant regulatory concern ; and 

• Radiation protection , including consideration 01 the cast 
of regulatory control , must be optimised . 

The lirst aspect is addressed by delining a level 01 
individual dose that can be described as "trivial". The 
second aspect is usually addressed by using methods lor 
optimising protection , including cost-benelit analysis or 
other decision-aiding techniques. 
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Individual-related trivial risk 

For the individual , two main aspects can be 
considered in deciding upon a trivial level of risk or dose : 
firs tly, to choose a level of risk , and the corresponding 
dose, which is of no significance to individuals ; secondly, 
to use the existence of the exposure to the natural 
background , to the extent that it is normal and unavoid 
able, as a relevant reference level . 

ln the first consideration , it is widely recognised that 
values of individu al risk can be treated as insignificant by 
the decision -maker if they correspond to a level at which 
individuals who are aware of the risks they run would not 
commit significant resources of their own to reduce them. 
Th is is a difficu lt question to judge and there is likely to be a 
wide range of individu al views on this subject. 

However, experts generally agree that few people 
would commit their own resources to reduce an annual risk 
of death of 1 in a hundred thousand and that an annual risk 
of death of 1 in a million is not taken into account by 
individuals in arriving at decisions as to their actions . An 
IAEAlNEA Advisory Group has therefore recently pro
posed that the level of annual risk of death which is he Id to 
be of no concern to individuals should be in the range of 1 
in a million to 1 in ten million . If we convert this risk range 
into a range of doses by using the rounded value of 10-2 
per sievert for the radiation risk factor proposed by the 
International Commission on Radiological Protection 
(ICRP), we obtain a level of trivial individual dose which is 
in the range of 10-100 microsieverts per year . 

ln the second consideration , natural background 
radiation has been estimated to give an average individual 
dose of about 2 000 microsieverts per year. This natural 
exposure shows large variations depending on geog
raphical location . Individual members of the public do not 
generally take account of this variation in exposure to 
natural radiation when considering residing in one part of a 
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country or another, or when going on holiday. Il can , 
therefore , be judged that a level of dose which is small in 
comparison with the geographical variation in natural 
background radiation can be regarded as trivial. A figure of 
dose on the order of one to a few per cent of natural 
background , i.e. 20-100 microsieverts per year, has been 
suggested for this purpose. This is within the range of 
10-100 microsieverts previously identified as being of no 
concern to individuals . 

Therefore, a level of individual radiation dose, 
irrespective of its origin , is likely to be regarded as trivial if it 
is of the order of some tens of microsieverts per year. It is 
to be noted that this level of dose corresponds to a few per 
cent of the an nuai dose limit for members of the public 
recommended by the Basic Safety Standards. 

An individu al may, however, be exposed to radiation 
doses from several sources or practices that are candi
dates for exemption and his total dose might, therefore, 
rise above the individual exemption dose criterion. To 
avoid this, each exempt practice should only utilise a part 
of that criterion . In other words, the individual dose defined 
as "trivial " for a single source or practice needs to be much 
lower than that regarded as trivial for ail sources taken 
togther. On this basis , the IAEAlNEA Advisory Group 
suggested that national authorities apportion a fraction of 
the individual trivial dose criterion to each exempted 
source or practice . This fractionation should lead to an 
exemption criterion of individual dose for one source or 
practice on the order of 10 microsieverts per year. 

Optimisation of practice 

When considering exemption , the concept of opti
misation of protection must be seen in a broad sense as 
the comparison of the benefits and costs of various 

Some luminous watch dials contain such smailleveis of radiation that they can be considered exempt 
from regulation. 
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possible options for regulatory control , including radiation 
detriment and regulatory time and resources. The source 
or practice under consideration should be regarded as a 
suitable candidate for exemption if the result of this 
assessment shows that , among the different regulatory 
options, exemption is the option that optimises protection . 

To undertake a formai optimisation assessment 
involves some cost and commitment of regulatory resour
ces . Il can , therefore, be argued that where the individu al 
doses are "trivial " and the collective dose is sufficiently 
small , the co st of performing the optimisation analysis may 
in itself outweigh the cost savings which could be achieved 
in terms of a further potential reduction in health detriment. 
ln such situations, the rigorous use of cost- benefit or 
another method of optimisation analysis would not be 
justified and the initial assessment of levels of dose may be 
sufficient for a decision to exempt the source or practice 
under consideration. 

Practical experience suggests that formai optimisa
tion procedures will cost at least several thousand dollars. 
Therefore, if one tries to convert this cost into an estimation 
of collective dose, using internationally agreed values of 
the co st per mansievert , it wou Id lead to a practice-related 
"trivial " collective dose for exemption purposes on the 
order of 1 mansievert. 

Procedure for exemption 

The procedure for the practica l application of the 
exemption policy described above is summarised below. 

YES YES 

EXEMPTION FROM REGULATION 

SUbjoct to the conslrolnl of 'he dose LPPQf bomd 
asslgnod by the regulalory outrorlty lOf on exemptions 
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Wh en considering a source or practice, the regula
tory authority must respond , tirst of ail , to the basic 
question of whether or not the practice is controllable. In 
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fact , the nature of some sources is such that control by 
competent authorities is not practicable nor even possible . 
Examples of this are the natural radioactivi ty in the human 
body, cosmic ra ys and radon outdoors. Such sources are 
by their nature excluded from regulatory control. 

If the source or practice is controllable, the first 
assessment to be made is whether the annual individual 
dose to the members of the cri tical group , namely the 
group receiving the highest exposure from the source or 
practice , exceeds 10 microsieverts per year. 

If this condition is fulfilled , an assessment of the 
collective dose should be made. If the col lective dose 
satisfies the condition of not exceeding about 1 mansievert 
per year of practice , the practice can be exempted . 
However , even if the collective dose exceeds this criterion , 
it is still possible to consider the exemption by applying the 
process of optimisation of protection and demonstrating 
that exemption is the optimum option from the radiat ion 
protection viewpoint. 

There is an additional constraint to be considered 
before granting an exemption . This is the condit ion that 
exemption is intended for sources and practices which are 
inherently safe . Therefore , the authority needs to take 
account of the probability and seve rit y of possible 
consequences of accidents and misuse , and exemptions 
should not be granted if there is a possibility of accident or 
misuse scenarios leading to exposures in excess of those 
resulting from the general criteria just described . 

Conclusion 

For several years , the "de mini mis " issue has 
provoked controversies among experts , uncertainties in 
regulatory practices and disorientation in the regulated 
industry. The principles described above , which have been 
jointly developed by the IAEA and the NEA [2]. could make 
a major contribution toward resolving these difficulties . It is 
now up to the national authorities to incorporate these 
principles into their regulatory systems. 
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Improving the Nuclear Third-Party 
Liability Regime 

W ith the recent adoption of the Joint Protocol relating 
to the Application of the Vien na Convention and 

Paris Convention , a milestone has been reached in the 
efforts to extend the regime of third party liability for 
nuclear damage at the international level. 

The Chernobyl accident revealed the serious draw
backs facing victims of a nuclear accident when the 
country in which the damage originated is not party to any 
of the international conventions governing nuclear third 
party liability or does not have any national legislation 
based on equivalent principles - as was the case with the 
Soviet Union. To prevent a similar situation from occurring , 
as many countries as possible should join the international 
conventions in force : this includes not only ail those in 
whose territory nuclear installations have been built but 
also other countries , which are just as likely to be exposed 
to the consequences of an accident occurring elsewhere, 
witness the Chernobyl accident. 

Two international Conventions dealing with third 
party liability for nuclear dam~ge are presently in force: 

• The Vien na Convention of 21 st May 1963, which was 
adopted in the framework of the IAEA and is worldwide 
in character ; 

• The Paris Convention of 29th July 1960 as amended in 
1964 and 1982, which was adopted in the framework of 
the OECD and has a regional character. 

Both Conventions apply to damage caused by 
nuclear accidents occurring in land-based nuclear installa
tions and during transport of nuclear material to and from 
these facilities . They are based on the following identical 
principles : absolute and exclusive liability of the operator of 
the nuclear installation concerned ; limitation of the oper
ator's liability in amount and in time ; obligation for the 
operator to cover his liability by insu rance or other financial 
security ; unit y of jurisdiction and enforcement of judg
ments ; non-discrimination as regards the victims of a 
nuclear accident. 

At the moment , the Paris Convention covers West 
European countries only, although legally, it remains open 
to other countries. There are now 14 contracting parties to 
the Convention (Belgium, Denmark, Finland , France, the 
Federal Republic of Germany, Greece, Italy, the Nether
lands, Norway, Portugal , Spain , Sweden , Turkey and the 
Un ited Kingdom). The Vien na Convention , which has only 
ten contracting parties (Argentina, Bolivia, Cameroon , 
Cuba, Egypt, Niger, Peru , Philippines, Trinidad and 
Tobago and Yugoslavia) still falls short of its target of 
becoming an instrument of worldwide scope. 
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At the meeting held shortly after the Chernobyl 
accident under the joint auspices of the IAEA and NEA, 
specialists concluded that establishing a formai link 
between the Paris and Vien na Conventions, which had 
previously been envisaged , would be the most realistic and 
effective means of promoting wider accession to the 
existing regime of liability and compensation. These 
consultations led to the preparation of a Joint Protocol 
establishing this link between the two Conventions. The 
Protocol was adopted on 21 st September 1988 in Vienna 
at an international conference under the auspices of the 
IAEA and N EA and signed on the same day by 19 
countries (Argentina, Belgium, Chili , Denmark, Egypt, 
Finland , the Federal Republic of Germany, Greece, Italy, 
Morocco, the Netherlands, Norway, the Philippines, Portu
gal , Spain , Sweden, Switzerland , Turkey and the United 
Kingdom). 

The aim of the Protocol is not to superimpose a new 
mechanism on the two existing Conventions but merely to 
facilitate their concurrent applications without modifying 
their present provisions. The Joint Protocol hinges on two 
main principles . The first consists in broadening the 
geographical scope of each Convention in practical terms 
so as to cover the victims located in the territory of 
countries party to the other Convention . This is achieved 
by extending the liability of the operators of the nuclear 
installations located in the territory of countries party to the 
Paris Convention or the Vien na Convention , respectively . 
The scope of this provision is therefore confined to the 
territories covered by the Conventions. To make it fully 
effective, this measure is supplemented by another one 
establishing a link between the two Conventions by 
removing the basic distinction which was made between 
contracting and non-contracting parties within the meaning 
of each of the Conventions . 

Consequently, if a nuclear incident occurs at a 
nuclear installation situated in the territory of a Party to the 
Paris Convention (or the Vien na Convention) and causes 
damage to persons or property in the territory of a Party to 
the Vien na Convention (or the Paris Convention) , the 
operator of that installation is liable for such damage. In the 
case of an international transport operation , the operator 
who had assumed liability for the nuclear material at the 
time of the incident is declared liable. In both cases, 
operator liability is defined "in accordance with that 
Convention ," i.e. the operator is always liable under the 
Convention to which the State in which his installation is 
situated is a Party. In particular, the amount of liability (and 
financial security) is determined by the legislation of that 
State pursuant to the applicable Convention. 

The second principle on which the Joint Protocol is 
based is to prevent conflicts arising from the simultaneous 
and concurrent application of the Paris and Vien na 
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International conventions which determine third-party liability for nuclear operators also cover accidents during the transport of 
nuclear material. 

Conventions to the sa me event by stating clearly which 
Convention shall be applicable as each case arises. Since 
both Conventions apply not only to nuclear incidents 
occurring in nuclear installations but also to nuclear 
incidents occurring during the transport of nuclear material, 
provision has had to be made for two separate conflict 
rules: 

• The conflict rule in the case of nuclear incidents 
occurring in nuclear installations relies on the principle of 
territoriality: the place of the incident determines the 
applicable Convention ; 

• The conflict rule in transport cases is based on the fact 
that the cited provisions of the Vien na Convention and 
the Paris Convention are identical in substance and are 
to be applied in the same manner as between Contract
ing Parties to the same Convention. 

The adoption of the Joint Protocol reflects the 
determination of Member countries of the NEA and IAEA to 
correct an obvious deficiency in the international regime of 
third party nuclear liability observed at the time of the 
Chernobyl accident. It is to be hoped that the geographical 
extension of the Conventions through this Protocol will 
encourage many new countries to accede to the Vienna 
Convention but also, in western Europe , to the Paris 
Convention. In the European context , it is also to be hoped 
that the system of reciprocity established under the 
Protocol will encourage socialist countries to reconsider 
their attitude to the liability regime under private law and 
finally to accede to the Vienna Convention. 
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The Joint Protocol will have implications for the 
application of the Brussels Convention Supplementary to 
the Paris Convention . The public funds supplied pursuant 
to this Convention are aimed at compensating nuclear 
damage when the amounts available pursuant to the Paris 
Convention (through insu rance or other forms of financial 
security established by the nuclear operator) run out. By 
increasing the number of potential victims entitled to 
compensation , the broader geographical field of applica
tion of the Paris Convention is therefore likely to use up the 
operator's financial security more quickly ; hence, the 
public funds available under the Brussels Supplementary 
Convention may need to be mobilised earlier th an under 
present conditions. The NEA has instructed its Group of 
Governmental Experts on Nuclear Third Party Liability to 
investigate this matter. 

The geographical scope of the nuclear Conventions , 
which is dealt with by the Joint Protocol , is not the only 
problem revealed by the Chernobyl accident. Others 
include , for instance, the level of financial security and the 
difficulties connected with the compensation of economic 
damage arising from the preventive measures for protec
tion of the public against any threat of radioactive 
contamination , which the international community will also 
have to solve. 

Finally, the 1982 Protocol amending the Paris 
Convention , a further important stage in the consolidation 
of the international regime of third party liability for nuclear 
damage, has entered into force (see News Briefs in this 
issue of the Newsletter) .• 
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A New NEA Programme to Investigate 
the TMI Reactor Pressure Vessel 
N.R. McDonald 

T he Three Mile Island (TMI) Unit 2 reactor accident 
in 1979 has provided a unique opportunity to study 

a real accident at an operating commercial pressurized 
water reactor . The TMI-2 Accident Evaluation Programme, 
conducted by the U.S. Department of Energy, is designed 
to develop a consistent understanding of the accident 
scenario, primarily focussing on core damage progression 
and the mechanisms which controlled the behaviour of 
fission products during the accident. In this context , the 
NEA is already sponsoring some international studies of 
core material *. 

During removal of the fuel from the reactor vessel, it 
became clear that the accident had progressed further 
th an originally believed , particularly in the extent to which 
molten material flowed inside the vessel , around the 
instrument guide tubes and into the lower vessel region. 
Although this region of the vessel experienced tempera
tures much higher th an those for which it was designed, it 
remained sealed , withstanding the operating fluid press
ures and retaining the molten contents. A programme was 
needed to determine the effects of this molten material on 
the strength and other properties of the vessel structure, as 
weil as its ability to contain heavily damaged fuel. 

These studies were not foreseen in the earlier 
programme and were proposed by the U.S. Nuciear 
Regulatory Commission as a co-operative international 
project under NEA auspices. Ten Member countries have 
agreed to participate with the United States in a three
year, $U.S. 7 million programme*' . 

Objectives of the project inciude: 

• To design and manufacture the tools for cutting samples 
from the inner side of the bottom wall of the vessel and 
from core debris nearby, and to test the tools and 
procedures on a mock-up of the vessel; 

• To extract a minimum of eight samples , and as many 
addition al ones as possible, up to twenty , during the time 
available in the final stages of defuelling the reactor ; 

• To obtain samples of core debris from locations ciosely 
correlated with the vessel samples; and 

Mr. Neil McDonald is a member of NEA's Nuclear Safety 
Division. 

An OECD programme ta investigate the damaged Three Mile 
Island reactor (See Fall Newsletler 1986: Vol. 4, No. 2). 
Participating countries are Belgium, Federal Republic of 
Germany, Finland, France, Italy, Japan, Spain , Sweden, 
Switzerland , United Kingdom and United States. 
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Workers are using long-handled tools to remove fuel from 
the damaged Three Mile Island reactor vessel which lies 
beneath this protective steel plate. 

• To examine and test ail the samples to establish their 
properties and estimate the temperatures experienced 
du ring the accident. 

These examinations will be carried out in the U.S. 
and in some of the other participating countries. The data 
obtained from testing these samples , together with 
analytical models and other information provided by the 
participants, will be used to determine the thermal and 
chemical effects on the TMI-2 vessel and the amount of 
structural integrity remaining alter the accident. The results 
of the two international co-operative programmes, when 
integrated with those from the U.S. Department of Energy, 
will contribute to a better understanding of severe 
accidents and source term phenomena . • 
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ln situ Investigations for Geological 
Disposai of Radioactive Waste: 
an Update 
L. Chamney 

T he article by Mr. Jean -Pierre Olivier in this issue 
discusses, interalia, the merits of current efforts 

within OECD countries to conduct in situ research under 
conditions which are representative of those of future 
radioactive waste repositories. 

Investigations and experiments in this field have 
now become an integral part of national and international 
programmes for evaluating the safety and feasibility of this 
disposai mode. Consequently, several OECD countries 
have developed underground research facilities in geolo
gical formations of interest. 

Objectives of in situ research and 
investigations 

Among the objectives of in situ research , a fun
damental aspect is the development of methods and 
instrumentation for specific site investigation and charac
terisation techniques. For example, to retain as far as 
possible the integrity of potential disposai sites, the use of 
non-destructive and remote rock investigation techniques 
is preferable. Seismic and radar tools are being specificaily 
developed for this purpose. 

Another important objective of current in situ 
research programmes involves efforts to valida te perform
ance assessment models. Experimental , site -specific 
observations are compared with numerical model predic
tions to test the ability to predict specific phenomena as 
part of a safety assessment. Model validation experiments 
can help to reduce uncertainties in conceptual assump
tions and parameter values. 

A concerted effort is currently being made in several 
national and international research programmes to use 
natural geologic analogues for the validation of specific 

Mr. Larry Chamney is a member of NEA's Radiation 
Protection and Waste Management Division. 

• NEA, ln Situ Research and Investigations in OECD Countries . 
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A Status Report prepared by the NEA Advisory Group on ln 
Situ Research and Investigations for Geolog ical Disposai 
(ISAG) . OECD/NEA, Paris 1988. 

process models . Examples of such analogues include the 
Oklo natural fission reactor (Gabon) and uranium ore 
deposits at Alligator Rivers (Australia) and Cigar Lake 
(Canada). Interpretation of field observations from such 
natural analogues is an important component of methodo
logies to assess repository performance. 

ln situ research and investigati ons are also essential 
for providing data for use in support of modelling and 
performance assessment. Extensive fie ld studies are 
being conducted to provide data on a variety of parameters 
and processes (e.g., groundwater flow pattern s, nuclide 
migration rates). Information on the interactions between 
waste packages, engineered barriers and the host rock is 
also being obtained from in situ studies, as a complement 
to the traditional laboratory studies . 

Finaily, evaluations of the engineering feasibility of 
repository construction , operation and closu re have been 
conducted , or are planned , at several in situ research 
facilities . Such activities are designed to show that speci fi c 
technologies exist to implement a given disposai concept 
at a specific site or in a particular host formation, and also 
to optimise the components of a disposai system. 

ln situ research in national programmes 

The accompanying table identifies existing and 
planned underground research facilities in OECD coun
tries. These refer to unique facilities developed pri marily 
for research into geological disposai of radioactive waste. 
Some of these facilities are being used to conduct generic 
research only into aspects of geological disposai (e.g., 
URL, Asse, Grimsel, Stripa). Others are planned to be 
developed eventuaily into actual disposai facilities (e.g., 
Mol , Gorleben, Konrad , Yucca Mountain , WIPP). Some 
national programmes (e.g ., France, United Kingdom) also 
have made use of existing mines, tunnels or particular 
geological features to conduct various in situ experiments. 
The remainder of this article briefly outlines the in situ R&D 
programmes in several Member countries. More detai led 
information can be found in a recent NEA report on ln Situ 
Research and Investigations' . 
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Underground Research Facilities 

Country Rock Existing Planned 

Belgium Clay HADES (Mol) 

Canada Granite URL (Lac du Bonnet) 

F.R. of Germany Sal t (dome) Asse 
Salt (dome) Gorleben 
Marl/Clayl Konrad 
Other Sediments 

France Gran ite Fanay-Augères mine 
Granite Deux -Sèvres ' 
Schist Maine-et-Loire' 
Salt (bedded) Ain ' 
Clay Aisne' 

Japan Granite Horonobe 
Tuf! Hosokura 
Shale/Gran ite Tono 

Sweden Granite Stripa" 
Granite HRL (Oskarshamn) 

Switzerland Granite GTS (Grimsel) 

United States Tuf! Yucca Mountain (Nevada) 
Salt (bedded) WIPP (New Mexico) 

These locations are be ing investigated as poten tial candidates for selection as an Underground Site Validation Laboratory (USVL) . 
.. A joint international research facil ity sponsored by the OECD/NEA; Phase 3 participants include Canada, Finland , Japan, Sweden, Switzerland , United 

Kingdom and United States. 

Belgium An extensive in situ research programme is being 
conducted 225 metres below ground at the HAOES (high 
activity disposai experiment site) laboratory, constructed in 
clay at Mol. The facility has been developed to demons
trate the technical feasibility of disposai in the "Boom" clay 
formation , and to assist in assessing the safety of 
conditioned high -Ievel waste disposaI. Experiments have 
examined such characteristics as corrosion of waste 
containers and engineered barriers, the geochemistry and 
migration of radionuclides , the geomechanical stability of 
excavation in clay , backfilling and sealing technology, and 
near-field effects of heat and radiation on clay. Eventually, 
a larger underground facility will be constructed for 
full -scale demonstration of waste disposai technology. 

Canada Geoscience research in support of development 
and assessment of geological disposai of spent fuel in 
granite is being conducted at the Underground Research 
Laboratory (URL) near Lac du Bonnet (Manitoba) . The 
objectives of the URL programme are to assess techni
ques for the characterisation of subsurface geology and 
hydrogeology in plutonic rock , to assess the effects of 
excavation on rock stability and groundwater flow, and to 
conduct experiments which are relevant to assessing the 
performance of the Canadian concept for nuclear fuel 
waste disposaI. Current investigations are being con
ducted in rooms excavated at a depth of 240 metres ; future 
experiments are also planned for a new test lever at a 
depth of 420 metres. In particular, studies are being 
conducted on the effects of excavation on the geomecha
nical and hydrogeological properties of granitic rock, and 
on the characterisation and sealing of rock fractures . 
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Federal Republic of Germany Repository engineering 
research has been conducted at Asse, a former salt mine, 
since the mid -1960s. Experimental data and investigative 
techniques have been used for developing the concept of 
high-Ievel waste disposai in salt domes as weil as for the 
geological disposai of low- and medium-Ievel waste . 
Currently, Asse is being used for in situ tests on critical 
aspects of geological disposai , particularly the inter
relation of waste and rock salt and its consequences for 
the long-term safety of a repository. Technologies are also 
being developed and demonstrated for the construction , 
operation , backfilling and sealing of a repository . A salt 
dome at Gorleben will be studied by extensive in situ 
investigations to prove its suitability for disposai of 
radioactive waste (particularly heat-producing , high-Ievel 
waste) . Exploratory shafts are being developed and the 
comprehensive in situ investigation programme is ex
pected to be completed by the mid-1990s . In situ 
investigations at Konrad, a former iron ore mine located in 
sedimentary rock (clay/mari) , have already been com
pleted. A licensing decision on the use of the site for 
disposai of non-heat-generating waste is expected in 
1989. 

France ln situ investigations designed to improve the 
knowledge of the properties and behaviour of fractured 
granite are being conducted in a former uranium mine at 
Fanay-Augères (Limoges) . This programme includes 
scale-effect experiments on hydraulic parameters (i.e., 
determining how large-scale hydraulic properties can be 
inferred from small-scale measurements) , as weil as 
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experiments designed to study the influence of heat on the 
hydraulic and mechanical behaviour of granite . A 1987 
report (the "Goguel Report ") defined the technical criteria 
needed to select a site for an underground laboratory in 
France. Four potential rock formations are being investiga
ted at specific sites for the purpose of selecting a location 
for development of an Underground Site Validation 
Laboratory (USVL). Nomination of a site is expected at the 
end of 1989. Extensive in situ experiments will be 
conducted in the USVL to demonstrate the techn ical 
feasibility of the repository concept , and to assist in the 
preparation of safety assessments for the repository. 

Japan Several test fields in different rock types (granite , 
gabbro, diabase, tuff) have been developed in metal mines 
and quarries in the past 10 years . In particu lar, investiga
tions in tuff at the Hosokura Mine have examined 
groundwater flow, radionuclide migration and corrosion of 
engineered barriers , and have developed geophysical 
investigative methods using seismic measurements . Com
plementary in situ experiments have also been conducted 
at Tono, a former uranium mine located in shale and 
granite . An underground research laboratory in granite is 
currently being developed at Horonobe (northern Hok
kaido). 

Radionuclide migration tests are being conducted in the underground laboratory at the Grimsel Test 
Site in Switzerland. 
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Sweden Two major in situ programmes are being 
conducted or planned in support of research and investiga
tions for the disposai of spent fuel in granite: the 
International Stripa Project , and the Swedish Hard Rock 
Laboratory (HRL). The Stripa Project has been jointly 
undertaken by several OECD countries since 1980. The 
Project is conducted under the auspices of the NEA, with 
the Swedish SKB as the managing organisation. Research 
is conducted in a former iron ore mine located in central 
Sweden in granitic bedrock, 360-400 metres below 
ground. The current Phase 3 of the Stripa Project started in 
1986 and will be completed in 1991. Research activities 
are focussed on groundwater flow and radionuclide 
transport in rock fractures , and the sealing of groundwater 
flow paths. Techniques to conduct non-destructive site 
investigations are being developed and evaluated under 
rigourously controlled in situ conditions, as are sealing 
methods designed to optimise the isolation potential of a 
repository . Construction of the Swedish Hard Rock 
Laboratory (HRL) , located in granite near Oskarshamn, is 
expected to start in 1990. The objectives of the HRL are to 
test and demonstrate site characterisation methods , 
repository construction techniques and engineered bar
riers , and to further develop , validate and demonstrate the 
models and assumptions to be used in safety analyses. 
Experiments and demonstrations will be conducted at a 
depth of about 500 metres. 

Switzerland The Grimsel Test Site (GTS) was commis
sioned in 1984 to conduct in situ experiments and research 
in crystalline rock. Its main objectives are to conduct 
specific experiments based on Swiss repository concepts , 
to increase knowledge in conducting and interpreting in 
situ tests , and to acquire practical experience in the 
development and use of sub-surface investigative 
methods and equipment. In particular, investigations are 
undertaken on geophysics , rock mechanics , thermal 
effects, hydrogeology and radionuclide migration. Activi
ties are conducted in a tunnel system located 400-500 
metres below the surface . 

United States The concept for disposai of high-Ievel 
waste from the civilian nuclear power programme calls for 
development of a repository in unsaturated tuff at Yucca 
Mountain (Nevada) . Confirmation of this site requires a 
comprehensive site characterisation programme involving 
extensive in situ investigations of basic geological phe-
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nomena, rock mechanics, groundwater flow and waste 
package/barrier interactions . Information from this pro
gramme will be used to develop a better understanding of 
processes important for waste isolation , to provide input 
data for design and performance assessment analyses, 
and to validate performance assessment models. The 
Waste Isolation Pilot Plant (WIPP) , located in New Mexico, 
addresses technical issues related to the disposai of 
defence programme wastes in bedded salt. A comprehen
sive programme of in situ tests conducted about 650 
metres below surface is intended to provide a better 
understanding of rock mechanical processes , to provide in 
situ data to validate models and theoretical studies, and to 
demonstrate the behaviour of salt , waste packages , and 
engineered barriers and seals in an actual salt repository 
environment. 

International co-operation 

Several bilateral and multilateral research and 
investigation agreements exist with respect to conducting 
joint experiments in many of the underground research 
laboratories discussed previously. Such international co
operation is important to develop the concept of geological 
disposai of radioactive waste. The Stripa Project is one of 
the prime examples of co-operation. By combining the 
resources of several countries , it has been possible to 
conduct cost-effective in situ research such that tools and 
methodologies now exist for the characterisation of 
geologic media to gather data for safety assessments and 
for designing repository systems. Increased emphasis in 
the future will be placed on conducting large-scale 
demonstrations of engineered barriers and waste em
placement techniques as a means of enhancing confi
dence in repository design concepts. 

ln recognition of the importance of in situ research to 
development of the concept of geological disposai , the 
NEA has established an Advisory Group on ln Situ 
Research and Investigations (ISAG) to focus international 
co-operation on these matters. ISAG places a primary 
emphasis on enhancing the exchange of information 
related to in situ investigations at various underground 
laboratories and potential disposai sites in Member 
countries . • 
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New Director General appointed to NEA 

Dr. Kunihiko Uematsu assumed his duties as 
Director General of the NEA in October 1988, succeeding 
Mr. Howard K. Shapar. Dr. Uematsu was formerly an 
Executive Director of the Japanese Power Reactor and 
Nuclear Fuel Development Corporation (PNC), in charge 
of development activities related to plutonium fuel , waste 
management and advanced technology. Dr. Uematsu has 
been involved in a number of international nuclear 
activities , including the Chairmanship of the NEA Commit
tee for Technical and Economic Studies on Nuclear 
Energy Development and the Fuel Cycle (FCC) . 

Heads of Nuclear Regulatory 
Organisations meet at NEA 

The heads of nuclear regulatory organisations of 
thirteen OECD countries with commercial nuclear power 
programmes met in Paris in June 1988 for an informai 
exchange of views on several important aspects of nuclear 
plant safety and regulation and to discuss ways to improve 
international consultation in the regulation and licensing of 
nuclear power plants. The participants confirmed that the 
NEA should continue to serve as a forum for exchanges of 
views regarding important regulatory initiatives and they 
will meet on a more regular basis under the Agency's 
auspices. 

Symposium held on Operational 
Experience 

An International Symposium on the Feedback of 
Operational Experience from Nuclear Power Plants was 
he Id in Paris in May 1988. This Symposium, organised 
jointly by NEA and IAEA, focussed on the improvements 
achieved in several areas which dominate the level of 
operational safety of nuclear power plants. The topics for 
discussion included the design and operability of equip-
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IAEA Salety Series No.89, Principles lor the Exemption 01 
Radiation Sources and Practices lram Regu latory Control , 
IAEA, Vienna 1988. 

ment and systems, the appropriateness of the man
machine interface, and the proper qualification of person
nel. 

Liability Protocol enters into force 

ln October 1988, Spain became the tenth country to 
ratify and thereby bring into force the 1982 Protocol to 
amend the Paris Convention on nuclear liability. In 
particular, the Protocol replaces the unit of account used in 
the Paris Convention to define the maximum liability of a 
nuclear operator. The previous unit of account was the 
European Monetary Unit, based on the now-abolished 
official gold price . The Protocol replaces this with the 
Special Drawing Right (SDR) of the International Monetary 
Fund , which is calculated on the basis of the currencies 01 
five of the most important trading nations. This has not 
affected the actual amount established by the Paris 
Convention as the maximum liability of an operator. The 
Protocol also makes other minor amendments to the Paris 
Convention resulting from experience gained in its applica
tion. 

Exemption rules discussed in the USA 

A Workshop on Rules for Exemption of Radiation 
Sources and Practices from Regulatory Control , organised 
by the United States Nuclear Regulatory Commission in 
co-operation with the NEA, was held in Washington D.C. 
on 17-19 October 1988, with the participation of repre
sentatives of regulatory authorities from 10 NEA Member 
countries and of some international organisations including 
the ICRP, the IAEA, and the CEC. The purpose of the 
Workshop was to test the policy currently being developed 
by the USNRC for application of exemption ru les in the 
United States against the international guidance recent ly 
issued jointly by the IAEA and NEA* and the positions and 
opinions of other countries. The Workshop was successful 
in improving mutual understanding and bringing about 
betler international consensus on this issue . The proceed
ings will be published by the USNRC on behalf of the NEA. 
Copies will be on sale at: The National Technical 
Information Service - Springfield , VA 22161 , U.S.A . • 
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New publications from the NEA 

The Regulation of Nuclear Trade, 
Non-Proliferation, Supply, Safety: 

Volume 1 - International Aspects 

ISBN 92-64 -13120-5 
1:: 32 US$ 60 F 270 DM 117 

Volume Il - National Regulations 

ISBN 92-64-13121-3 
1:: 32 US$ 60 F 270 DM 117 

Volume 1 of this two-part study covers the international 
aspects of the regulation of trade in nuclear materials and 
equipment and of technology transfers. Il analyses 
international rules and directives on nuclear trade, in 
particular on non-proliferation , supply and physical protec
tion of nuclear materials , and on safety and radiation 
protection . Some of the ma st significant texts are repro
duced. In addition , the raie and statutory functions of the 
different appropriate international organisations are de
scribed and bilateral agreements concluded in this field are 
reviewed . Volume Il analyses legis lation in OECD coun
tries on these subjects . 

Geological Disposai of Radioactive 
Waste - ln Situ Research and 
Investigations in OECD Countries 

Free on request 

Considerable progress has been made over the last few 
years in furthering the development of geological disposai 
systems for radioactive waste. This report describes the 
status of re levant in situ research and investigations 
carried out in OECD countries as weil as at the 
international level , and gives an overview of the main 
objectives of current programmes. In publishing this report , 
the NEA Radioactive Waste Management Committee 
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reaffirmed its confidence in the geological disposai 
concept as a safe and reliable option for the disposai of 
high-Ievel, long-lived radioactive waste. 

Uranium - Resources, Production and 
demand 

Statistical update, 1988 

Free on request 

Epidemiology and Radiation Protection 
(Proceedings of an NEA Workshop) 

Epidemiology ai ms at providing direct evidence of the long 
term health effects in humans due ta potentially dangerous 
exposures ta various nuisance agents, including ionising 
radiation. Inappropriate interpretation and use of the 
results of epidemiological studies may result in inaccurate 
assessments of the risks associated with radiation ex
posure . This report presents the proceedings of a 
Workshop organised by the NEA ta create an opportunity 
for epidemiologists and radiation protection specialists ta 
exchange their experience and views on the problems of 
methodology in epidemiological research and on the 
application of its results ta the assessment of radiation 
risks. 

ISBN 92-64-03062-X 
1:: 18 US$ 33 F 150 DM 65 

Electricity, Nuclear Power and Fuel 
Cycle in OECD Countries - Main Data, 
1988 

Statistical data and projections up ta the year 2005 are 
provided based on figures from the end of 1987. 

ISBN 92-64-03085-9 
E 3 US$ 5.50 F 25 DM 11 • 
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The 
Regulation of 
Nuclear Trade 
Non-proliferation • Supply • Safety 

VOLUME 1 

International Aspects 
Volume 1 begins with an historical appraisal of the 

political and commercial factors affecting the regulation of 
nuclear trade from 1945 to the present. Particular 

attention is pa id to the controls exercised under the non
proliferation regime, to security of supplies and 

physical protection during transport. Bilateral agreements 
are analysed, as is the role played by intergovernmental 

organisations. Also, a chapter reviews a complete 
set of definitions used in ail aspects of nuclear trade. 

1988 ISBN 92·64·13120-5 (English) ; 92-64-23120-x (French) 
FF 270; US$ 60.00; 02.00; DM 117 

Abbreviated Table of Contents 
CHAPTER 1 

THE ORIGINS OF NUCLEAR TRADE RULES 
AND EVOLUTION 

OF NON-PROLIFERATION POLICIES 

CHAPTER Il 

ROLE OF INTERNATIONAL ORGANISATIONS 

CHAPTER III 

THE LAW OF THE EUROPEAN COMMUNITIES 

CHAPTER IV 

PREVENTION OF NUCLEAR-WEAPON 
PROLIFERATION (SECURITY CONTROL) 
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