


REDUCING OCCUPATIONAL EXPOSURE IN NUCLEAR POWER PLANTS 

Figure 2 
AVERAGE ANNUAL COLLECTIVE DOSE PER REACTOR IN THE USA 
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Extens ive planning, surveillance, supervision and 
follow -up systems have been established to allow 
those responsib le at the plants to follow the outcome 
of particular actions on a day -to-day basis. Such 
systems are used to provi de data relevant to rad iation 
protection wh en evaluat ing performance. 

When routine or special repetiti ve maintenanCe 
operations in nuclear power plants are performed 
over a period of lime, in most cases, the trend for 
co llective exposures decreases throughout successive 
operations. Th is evolut ion is generally accompanied 
bya simultaneous reduction in the average individual 
doses fo r the vorious categories of operotors invol­
ved . Figure 3 illustrates the typical "dose profile " for 
on important ma intenance operat ion, steam gener­
ator replacement. As con be seen, significant prog­
ress has been mode wi th regard to personnel 
exposure, which is closely related to reducing the 
durotion of the ma intenance work. 

Goal 

From on ALARA perspective, the objective of good 
radiation protection practices for maintenance work 
shauld be to identify and implement cost-effective 
protect ion actions for repetitive operations to reduce 
sources and exposure times. This con only be 
ach ieved if plant designers and operators have os 
much information available os possible to estimate 
the consequences of the ir choices. 

INFORMATION SYSTEM ON 
OCCUPATIONAL EXPOSURE 

ln order to contribute towords improving the protec­
tion of workers in nuclear power plants in the OECD 
Member countries, it has been suggested that NEA 
co-ordinate international efforts towords expanding 
the dota base available to the nucleor utilities on 
levels and trends of occupational exposure and 
dose -reduction techn iques. 
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Figure 3 
EVOLUTION OF THE OCCUPATIONAL COLLECTIVE DOSE ASSOCIATED WITH STEAM GENERATOR 

REPLACEMENT OPERATIONS PERFORMED AT US NUCLEAR POWER PLANTS 
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Steam generator replacement projects 

1. Surry 2 - 1979, 3 generators 4. Turkey Point4 - 1982, 3 generators 7. D.C. Cook - 1988, 4 generators 

2. Surry 1 - 1981, 3 generators 5. Point Beach - 1984, 2 generators 8. Indian Point 3 - 1989, 4 generators 

3. Turi<ey Point 3 - 1982, 3 generators 6. H.B. Robinson - 1984, 3 generators 

Source : Nuclear Piani Journal, Vol. 7, No. 3,1989. 

Note : ln 1989, the 3 ste am generators in Ringhals (Sweden), were changed with a collective dose of about 3 manSv. The operation was completed 
in less than 100 days. 

The exi stence of an international data bank on 
occupational exposure would allow participants to 
get direct and timely access to relevant data including 
task-related doses, dose-saving methods, etc. This 
would also benefit participants by providing an 
opportunity for learning from each other's ex­
perl ence. 

The usefulness of such an international system would 
be enhanced if the data bank were supplemented by 
a dynamic mechanism for regular dissemination of 
information and for data analysis and evaluation to 
help assess trends and identify problem areas in 
occupational radiation protect ion at nuclear power 
plants. Such a scheme would improve radiati on 
protection during plant operation and maintenance 
and help in designing new nuclear power plants and 
equ ipmenl. 

The NEA is therefore taking steps to create an 
international Information System on Occupational 
Exposure (ISOE). The information in ISOE will come 
from two principal sources : operational experience 
from nuclear power plant operators and relevant 
information from outs ide sources such as sc ientific 
journals and meetings. 

The physical core of ISOE will be a radiati on 
protection-oriented data bank for the collection, 
storage and retrieva l of data, open to participants for 

consultation at any time. In ISOE data will also be 
compiled, analysed and evaluated accord ing to the 
requirements and needs of the part icipants. The 
information in the System and the results of evaluation 
and analysis will be made ava ilable to parti cipants 
on request and by the dissem ination of repo rts. 

The preparatory work for ISOE has been completed, 
and the System is currently being tested th rough the 
implementation of a Pilot Project aimed at applying, 
on an experimental basis, the system proposed for 
ISOE and demonstrating the feas ibil ity and the 
interest of establ ishing the System on a permanent 
bas is. The Pilot Project, which includes more than 
90 nuclear power reactors from part icipat ing utilities 
in 8 countries*, was started in early 1989 and is 
expected to be completed by mid -1 990. 

* Canada, Finland, France, Japa n, Spain , Sweden, Un ited King­
dam and United States. 
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RE·ENTRY OF NUCLEAR·POWERED SATELLITES 
C. Viktorsson and R. Finck 

ln the post, thousands of items have been launched 
into space. Besides the planned and controlled 
re-entry of space vehicles, many of these items 

have, due to different problems, re-entered the 
earth 's atmosphere and disintegrated. In some cases, 
debris survived re-entry. The experience with Cos­
mos-954, which accidently crashed in Canada in 
1978, has shown that pieces of considerable size and 
weight con impact on earth and cause a hazard to the 
population. Therefore, particularly as some satellites 
conta in radioactive substances, preparedness to 
handle such emergencies must be mainta ined. 

Power supplies in space vehicles are of different types 
depending on such factors as the weight and orbit of 
the satellite, the duration of the mission and the power 
consumption . Most common sources of power are 
solar or chemical cells, rechargable batteries, or 
nuclear energy sources. For deep spa ce missions, 
nuclear energy seems to be the only source available 
which is powerful enough. 

T wo types of nuclear energy sources are used. The 
rad ioisotope generator uses the heat from the decay 
of a radionuclide to produce electricity. The main 
rad ionuclide used is plutonium 238, with a half-life of 
87.7 years. Secondly, for higher energy demands, 
nuclear reactors containing highly enriched uranium 
are used. 

THE HISTORICAL PERSPECTIVE 

On at least six occasions up to the beginn ing of 1989, 
nuclear-powered satellites have experienced mal­
functions with impending releases of radioactive 
substances. Actual releases occurred in three of these 
cases. The most well- known of these are the Cosmos-
954 and the Cosmos-1402 cases. The third accident 
occu rred in 1964 wh en an American satellite powered 
with a plutonium generator accidentally re-entered 
the atmosphere and dispersed its radioactive content. 

The Sovi et satellite Cosmos-954 was launched in 
September 1977 and included a nuclear reactor. After 
the mission was completed, the safety systems should 
have separated the reactor from the body of the 
satellite and boosted it into a higher "parking " orbit. 
They failed, however, and the satellite went out of 
control. A few months later, in January 1978, it 

MR. CHRISTER VIKTORSSON 15 A MEMBER OF THE NEA RADIATION PROTEC· 
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crashed on Canadian territory. Radioactive debris 
that survived re-entry were spread over a 600 km 
path in the northwest of the country. 

The Cosmos-1402 was launched in August 1982. In 
the beginning of 1983, the safety systems malfunc­
tioned and the reactor re-entered the atmosphere in 
February 1983, probably dispersing some of its 
radioactive material in the atmosphere. The remain­
ing parts of it fell into the seo 1 600 km east of Brazil. 

SATELLITE ACCIDENT SCENARIOS 

For the purposes of emergency planning, a number of 
possible accident scenarios con be envisaged. In the 
case of a highly improbable event involving the 
break-up and dispersing of a satellite containing an 
alfa -emitting radioisotope generator, special re­
quirements are placed on the monitoring capacity. 
Small particles of plutonium are very difficult to find 
by normal gamma detection methods. The method 
which would probably be recommended is to use 
infra-red detectors. Typical amounts of radioactivity 
in such generators are 1 500-3000 terabecquerels 
(TBq) [40-80 kilocuries (kCi)]. This requires up to 5 kg 
of plutonium 238. The current design to prevent 
releases is to contoin the radioisotope, thereby 
avoiding it breaking up in 011 foreseeable conditions. 
At the end of the lifetime of the space -vehicle, the 
capsule with the radionuclide should withstand the 
friction heat wh en re-entering the atmosphere and 
should not break up when hitting the ground. 

The main radiological hazard from accidents involv­
ing reactors derives from the fission products pro­
duced during operation. The inventory of fission 
products with half-lives of more thon two days might 
be on the order of 1 500 TBq (40 kCi ) after several 
months of operation. Typical amounts of uranium 235 
in a reactor of the Cosmos-954 type is 30 -50 kg. The 
standard method used to prevent occidental releases 
has been to boost the reactor into an orbit high 
enough to allow the satellite, or parts of it, to stay 
there until the fission products have decayed. Failures 
in these safety systems are the main reason for 
accidents. 

The differences in accident scenarios should be 
considered when emergency plans are developed. 
Many experts in the field argue that, due to new 
designs of radioisotope generators, an accident 
involving the break -up of such a device is highly 
improbable. Even in the case of reactor-equipped 
satellites, there seems to be a development towards a 
design allowing intact re-entry. This might again 
create new accident scenarios. 

·23· 

NEA NEWLETTER 
AUTUMN 1989 



RE·ENTRY OF NUCLEAR·POWERED SATELLITES 

-24-

NEA NEWLETTER 
AUTUMN /989 

EMERGENCY RESPONSE MEASURES 

The environmental consequences of a nuclear­
powered satellite accident are similar to those of 
occidental releases from land-based nuclear facili­
ties. Therefore, preparedness for satellite accidents 
should be integrated into the overall planning for 
nuclear emergencies at a national level. However, 
there are important differences. In contrast to land­
based nuclear facilities, the location of a nuclear 
satellite accident cannot be predicted until shortly 
before its impact. Not only the launching State but any 
country could receive the impact. 

Furthermore, highly radioactive fragments and 
coarse particles could be dispersed over many 
thousands of square kilometers. The distances be­
tween fragments could vary from hundreds of meters 
to hundreds of kilometers. T 0 search for and retain 
such fragments and particles is a tremendous task 
which must be deployed with a different strategy and 
different equipment thon that used for fixed land­
based accidents. Those aspects which are particular 
to satellite accidents should thus be cons idered in 
emergency response plans. 

Parts of Ihe nuclear-pawered Sa viel salellite Casmas- 954 were faund scaltered over a 
600 km palh in northwesl Canada. 

Finally, the recommendations of the International 
Commission on Radiological Protection, ICRP, could 
be the basis for radiation protection measures, as is 
the case for land -based radiological accidents. The 
countermeasures of relevance are numerous and the 
choice depends on a number of factors, such as the 
accident scenario, the population density in the 
concerned area, the search resources, and the local 
and seasonal conditions. One suggestion of particu­
lar importance, however, is to give information to the 
population about the prevailing situation and to 
recommend precautionary measures, such as not 
touching any unfamiliar object on the ground. 

An NEA Expert Group reviewed this subject in its 
Report on Emergency Preparedness for Nuclear 
Powered Satellites, to be published by NEA later this 
year. The Report recognised that the efficiency of the 
emergency response depends on several facto rs, of 
which the two most important are the accuracy of the 
predictions of the possible impact area and the 
availability of technical information about the source. 
The Report recommended that support for th is work 
also be sought outside the NEA Member countries; it 
has therefore been submitted to the International 
Atomic Energy Agency for consideration with in 0 
their programme of work in this field. 
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LONG-RANGE ORIENTATION FOR THE NEA 

The NEA has recently begun a review of its future 
long-term orientation to adjust its programme to 
chang ing international trends in the field of energy 
and the environment. The main considerations in this 
review will include the ability of the nucJear industry 
to respond to an increased demand for electricity in 
the context of a sustainable economic development 
and the potential contribution of nuclear power to 
environmental pol icies aimed at reducing worldwide 
atmospheric pollution from burn ing foss il fuels. Other 
important issues will be technological innovations 
and the development of new reactor concepts condu­
cive to the improved safety, rel iability and competitiv­
ity of nuclear energy and the adaptation to changing 
energy markets. 

COMMITIEE ON NUCLEAR REGULATORY 
ACTIVITIES 

A new Committee on Nuclear Regulatory Activities 
(CNRA) has been formed to provide a forum for the 
exchange of information and experience among 
nuclear regulatory organisations in OECD countries. 
Th is Committee will be responsible for the pro­
gramme of the Agency concerning the regulation, 
licensing and inspection of nuclear installations with 
regard to safety. Thus, it will review developments 
which could affect regulatory requirements and 
provide Member countries with a better understan­
ding of the motivation for any new requ irements 
under consideration. 

The Committee will focus primarily on current power 
reactors and other nuclear installations, but it may 
0150 cons ider the regulatory implications of new 
nuclear facility designs. The CNRA replaces the 
Sub-Committee on Licensing of the Committee on the 
Safety of Nuclear Installations (CSNI). Its inaugural 
meeting was he Id in Paris on 6th-7th November 1989. 

COMMUNICATING WITH THE PUBLIC ON 
NUCLEAR POWER PLANT OPERATING 
EXPERIENCE 

As part of NEA's information programme, a Seminar 
took place in June to exchange experience among 
national regulatory authorities and utilities on com­
municating with the media and the public about 

incidents in nuclear facilities. The Seminar focused on 
those incidents which are not serious enough to create 
an emergency situation but nevertheless raise con­
cern in the media and the public. The participants 0150 

discussed ways of increasing media and public 
awareness of the value and significance of interna­
tional systems designed to collect and disseminate 
reports on operating experience within the nuclear 
community. 

THE OECO LOFT PROJECT 

The Loss-of-Fluid-Test (LOFT) Project, which be­
came a joint project of the OECD Nuclear Energy 
Agency in 1983, was successfully concluded on 
30th September 1989. Il was the only reactor test 
facility in the world to use real nuclear fuel and to 
allowa complete simulation of the most serious kind 
of nuclear accident, that which involves a 1055 of 
coolant in the reactor. The goals of the Project were to 
improve the ability to understand and predict abnor­
mal behaviour of pressurized water reactor systems 
or components and to enhance their safety and 
reliability. The final test, which caused significant fuel 
damage, was particularly valuable because of the 
special instruments which measured the conditions in 
the fuel as it melted. A detailed examination of the 
damaged fuel was carried out in order to resolve 
uncertainties concerning the peak fuel temperature, 
the extent of oxidation, and the relocation of the 
melted fuel. 

As a result of the OECD LOFT Project, the capabilities 
for analyzing the phenomena associated with reactor 
accidents have been enhanced. A meeting will be 
he Id in May 1990 in Madrid to present the accom­
plishments of the Project in the context of the overall 
evolution of nuclear safety in OECD countries and to 
explore the opportun ities for similar international 
ventures in the future. International co-operation 
aspects of the Project will be discussed, particularly 
the benefits of pooling the efforts of the several 
participating countries, which far exceeded those 
achievable by individual countries alone. 

OECO/NEA STRIPA PROJECT 

An international Symposium on the OECD/NEA­
sponsored Stripa Project was held in Stockholm in 
October 1989 to discuss in situ experiments associ­
ated with the deep geological disposai of radioactive 
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waste. The objective of the Symposium was to 
summarise accomplishments within Phase Il of the 
Project (completed in 1987) and to review preliminary 
findings and future plans for Phase III (1986-1991) . 

Pa pers and discussions centred on three broad 
topics: the development of advanced methods and 
instruments for site investigations; methods for site 
characterisation and model validation, in particular 
as concerns groundwater flow through heter­
ogeneous fractured rock; and techniques and mate­
rials for the engineered seal ing of possible ground­
water flow paths. The Symposium was jointly spon­
sored by the Swedish Nuclear Fuel and Waste 
Management Company (SKBL the managing partici­
pant of the Project. Proceedings will be published by 
NEA in early 1990. 

SAFETY ASSESSMENT OF LONG-TERM 
RADIOACTIVE WASTE DISPOSAL 

Experts met at a Symposium in Paris in October to 
discuss the long-term safety of nuclear waste dis­
posaI. The aim was to allow participating countries to 
review the state of the art on the safety assessment of 
different disposai concepts for radioactive waste. The 
Symposium focused attention on the methods being 
used to assess the long-term safety of disposai 
concepts for various types of radioactive waste 
following permanent closure of the repos itory. It was 
sponsored jointly by the NEA, the Commission of the 
European Communities and the International Atomic 
Energy Agency, in co-operation with the 
French Commissariat à l'Energie Atomique. 0 

One of the central fuel elements used for reactor safety experiments in the OECD LOFT Projet. 

NEA NEWL ErrER 
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NEW PUBLICATIONS FROM THE NEA 

Good Performance in Nuclear Projects 
(Proceedings of on International Symposium) 

The nuclear industry has demonstrated good 
performance in many areas relating to the design, 
engineering, construction and operation of nuclear 
facilities. Th is report of an international symposium he Id 
in Tokyo highlights examples of good performance in 
nuclear projects which can aid the industry in seeking 
even betler performance, thus strengthening the 
contribution nuclear energy can make to sustainable 
economic growth. 

(6689103) ISBN 92-64-03239-8 
Price: FF 450 - f 54 - US$ 95 - DM 185 - Yen 16200 

Advanced Water-Cooled Reactor Technologies 

Eighty per cent of the world's power reactors are water 
cooled and moderated. Many improvements in their 
design and operation have been implemented since the 
first such reactor started commercial operation in 1957. 
This report addresses the safety, environmental and 
economic rationales for further improvements, as weil as 
their relevance to currently operating water reactors. 

(6689111) ISBN 92-64-13302-X 
Price: FF 130 - t 16 - US $ 28 - DM 54 - Yen 4 680 

The Role of Nuclear Reactor Containment in Severe 
Accidents 

The conta inment is a structural envelope which 
completely surrounds the nuclear reactor system and is 
designed to confine the radioactive releases in case of an 
accident. This report summarises the work of an NEA 
Senior Group of Experts who have studied the potential 
role of containment in accidents exceeding design 
specifications (so-called severe accidents). Some 
possibil ities of enhancing the ability of plants to reduce 
the risk of significant off-site consequences by 
appropriate management of the accident have been 
examined. 

(6689061) ISBN 92-64 -13263-5 
Price: FF 50 - f6 - US $11- DM 21 - Yen 1800 

ln-Core Instrumentation and Reactor Assessment 
(Proceedings of a Specialists' Meeting) 

Information on the conditions in the reactor core is 
essenti al for the safe and economic operation of nuclear 
reactors. These proceedings review the important 
aspects of measurement and interpretation of reactor 

core parameters. Contributions from industry and 
research laboratories on the state of the art coyer 
measurement methods, deteclor technology, core 
performance evaluation and operating experience. 

(6689053) ISBN 92-64-03225-8 
Priee: FF 260 - f 31.50 - US $ 55 - DM 107 - Yen 9 360 

The Influence of Seasonal Conditions on the 
Radiological Consequences of a Nuclear Accident 
(Proceedings of an NEA Workshop) 

The impact of an accidentai release of radioactivity to the 
environment can be strongly influenced by prevailing 
environmental conditions. Thus, potential variations in 
accident consequences caused by variable seasonal , 
meteorological or climatic conditions are of significance 
to the development and application of protective 
measures and emergency response plans. These 
proceedings present the results of a workshop organised 
by the NEA to examine such aspects of emergency 
response to a nuclear accident. 

(6689033) ISBN 92-64-03232-0 
Priee: FF 130 - f 16 - US$ 28 - DM 54 - Yen 4 680 

Plutonium Fuel: An Assessment 

Since the 1950s, plutonium used in fast reactors has been 
seen as the key to unlocking the vast energy resources 
contained in the world's uranium reserves . However, the 
slowing down in projected installation rates of nuclear 
reactors, combined with discovery of additional uranium, 
has led to a postponement of the point in time when fast 
reactors will make large demands on plutonium supplies. 
There are several options concerning its use or storage in 
the meantime. This report sets out the facts and current 
views about plutonium and its civilian use, both at present 
and in the medium term. lt explains the factors influencing 
the choice of fuel options and illustrates how economic 
and logistic assessments of the alternatives can be 
undertaken. 

(6689071) ISBN 92-64-13265-1 
Priee: FF 150 - f 18 - US $ 32 - DM 62 - Yen 5 400 

Sealing of Radioactive Waste Repositories 
(Proceedings of a joint NEA/CEC Workshop) 

Il will be cruc ial to the safety of radioactive waste 
repositories to properly backfill and seal any openings or 
disturbances created during the characterisation and 
development of a repository, to prevent mobile 
groundwater from coming into contact prematurely with 
waste canisters. These proceedings present the results of 
a workshop organised to review the progress of in situ 
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investigations of repository sealing technology for 
boreholes, shafts, fractures and disturbed zones. 
Recommendations are made on priorities for further 
investigations of sealing technology in support of 
repository design and long-term performance 
assessments. 

ISBN 92-64 -03290-8 
Price: FF 220 - f 26 - US $ 47 - DM 91 - Yen 7 920 

OECO Nuclear Energy Data, 1989 

Nuclear Energy Data is the Nuclear Energy Agency's 
annual compilation of basic statistics on electricity 
generation and nuclear power in OECD countries.lt is 
intended to be a quick and easy reference on the present 
status of and projected trends in total electricity 
generating capacity, nuclear generating capacity, and 
actual electricity production, as weil as on supply and 
demand for nuclear fuel cycle services. 

(6689043) ISBN 92-64-03226-6 
Price: FF 35 - f 4.50 - US $ 7.50 - DM 15 - Yen 1260 

Nuclear Law Bulletin No.43, June 1989 - No.44, 
Oecember 1989 

(6789431) ISSN 0304-341X 
Price: FF 150 - f 17.60 - US $ 33 - DM 65 

Free on Request 

Issue Brief No.5, June 1989 - Advanced Water Reaelor 
Technology - No.6, August 1989 - The Management of 
low- and Intermediate-level Radioactive Waste 

Nuclear Power Plant Operation - Learning from Experience 
(Ieaflet) 

NuclearWaste Bulletin, September 1989 

NEA Activities in 1988 
(Seventeenth Annual Report of the OECD Nuclear Energy 
Agency) 
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50125 Firenze Tel. (055)645415 
Telex : 570466 Telefax: (39.55)641257 
Via Bartolini 29 
20155 Milano Tel. 365083 
La diUusione delle 'pubblicazioni OCSE viene 
a .. icurata dalle prlncipali iibrerie ed anche 
da : 
Editrice e Libreria Herder 
Piazza Montecitorio 120 
00186 Roma Tel. 679.4628 
Telex : NATEL 1621427 
Libreria Hoepli 

i~~i1°~\~~o Tel. 865446 
Telex : 31.33.95 Telefax : (39.2)805.2886 
Libreria Scienti!ica 
Dott . Lucio de Bias io "Aeiou" 
Via Meravigli 16 
20123 Milano Tel. 807679 
Telefax : 800175 

Japan - Japon 
OECD Publications and information Centre 
Landic Akasaka Building 
2-3-4 Akasaka, Minato-ku 
Tokyo 107 Tel. 586 . 2016 
Telefax : (81 . 3)584 . 7929 

Korea - Corée 
Kyobo Book Centre Co. Ltd . 
P.O . Box 1658 , Kwang Hwa Moon 
Seoul Tel. (REP)730.78.91 
Telefax: 735.0030 

Malaysia/Singapore -
Malaisie/Singapour 
University of Malaya Co-operative Bookshop 
Ltd. 
P . O. Box 1127 , Jalan Pantai Baru 59100 
Kuala Lumpur 
Malaysia Tel. 756 . 50001756 . 5425 
Telefax : 757 . 3661 
Information Publications Pte . Ltd . 
Pei-Fu Indus trial Building 
24 New Industrial Road No . 02-06 
Singapore 1953 Tel. 283 . 1786 / 283 . 1798 
Teldax: 284.8875 

Netherlands - Pays-bas 
SDU Uitgeverij 
Christoffel Plantijnstraat 2 
Pos t bus 20014 
2500 EA ' s-Gravenhage 
Voo r bestellingen : 

Te l. ~070l78. 99. Il 
Tel. 07078 . 98 . 80 

Telefax: 07047.63 . 51 Telex : 32486 stdru 

New Zealand - Nouvelle-Zélande 
Government Printing Office 
Customer Services 
P . O . Box 12-411 
Freepost 10-050 

i~r'à~oâ'7'f3e~~ôfo n Telefax : 04499-1733 

Norway - Norvège 
Narve sen Info Center - N IC 
Bertrand Narvesens vei 2 
P . O. Box 6125 Etterstad 
0602 Oslo 6 

Tel. (0 2)67 .8 3.10 / (02)68.4020 
Telex : 79668 N IC N Telefax : (472)68.5347 

Pakistan 
Mirza Book Agency 
65 Shahrah Ouaid-E-Azam 
Lah o re 3 Te l. 66839 
Telex : 44886 UBL PK . Attn : MIRZA BK 

Portugal 
Li v rar ia Portugal 
Rua do Carma 70-74 
1117 Lisboa Codex Te l. 347 . 49 .8 213 / 4 / 5 

Singapore/Malaysia -
Singapour/Malaisie 

See "Malaysia/Singapore" 
VoiT "Malaisie/Singapour 

Spain - Espagne 
Mundi-Prensa Libros S .A . 
Castello 37, Apartado 1223 
Madrid 28001 Te!. 43\.33 99 
Telex : 49370 MPLl Telefax: 275.39.98 
Libreria Bosch 
Ronda Universidad Il 
Barcelona 7 Te!. 317 53 . 08 / 317.53 . 58 

Sweden - Suède 
Fritzes Fackboksfiiretaget 
Box 16356, S 10327 STH 
Regeringsgatan 12 
DS Stockholm Tel. (08)23.89 . 00 
Telex: 12387 Telefax : (08)20.50.21 
Subscription Agency /Abonnements : 
Wennergren-Williams AB 
Box 30004 
104 25 Stockholm Tel. (08)54.12.00 
Telex: 19937 Telefax: (08)50 . 82 . 86 

Switzerland - Suisse 
OECD Publications and Information Centre 
4 Simrockstrasse 
5300 Bonn (Germany) Tel. (0228)2\.60.45 
Telex: 8 86300 Bonn 
Teldax: (0228)26. Il. 04 
Librairie Payot 
6 rue Grenus 
1211 Genève Il Tel. (022)73\.89.50 
Telex: 28356 
Maditec S .A. 
Ch . des Palettes 4 
1020 Renem /Lausanne Tel. (021)635.08.65 
Telefax: (021)635 . 07.80 
United Nations Bookshop / Librairie des Na­
tions-Unies 
Palais des Nations 
1211 Genève 10 

Tel. (022)734.60.11 (ext. 48.72) 
Telex: 289696 (Attn: Sales) 
Telefax: (022)733.98 .7 9 

Taïwan - Formose 
Good Faith Worldwide Int'!. Co. Ltd. 
9th Floor, No. 118, Sec. 2 
Chun~ Hsiao E . Road 
Taipel Te!. 391 .7 396 /391. 7397 
Telefax : 394 .917 6 

Thailand - ThaYiande 
Suksit Siam Co. Ltd . 
1715 Rama IV Raad, Samyan 
Bangkok 5 Tel. 251 . 1630 

Turkey - Turquie 
Kültur Yayinlari Is-Türk Ltd. StL 
Atatürk Bulvari No . 191/Kat. 21 
Kavaklidere /A nkara Tel. 25.07.60 
Dolmabahce Cad. No. 29 
Besiktas/lstanbul Tel. 160.71.88 
Telex : 43482B 

United Kingdom - Royaume-Uni 
H . M . Stationery Office 
Gen . enquiries Tel. (01) 873 0011 
Po s tal orders only: 
P . O . Box 276, London SW8 5DT 
Personal Caliers HMSO Bookshop 
49 High Holborn , London WC1V 6HB 
Telex: 297138 Teldax : 873.8463 
Branches at : Belfast, Birmingham, Bristol, 
Edinburgh, Manche"er 

United States - États-Unis 
OECD Publicatio ns and Information Centre 
2001 L Street N.W . , Suite 700 
Washington, D. C. 20036-4095 

Tel. (202)785 6323 
Tele x: 440245 WASHINGTON b. C. 
Telelax : (202)785.0350 

Venezuela 
Libreria dei Este 
Avda F . Miranda 52 , Aptdo . 60337 
Edificio Galipan 
Caracas 106 

Tel. 95\.1705 / 95\.2307 / 951.1297 
Telegram : Libresle Caracas 

Yugoslavia - Yougoslavie 
Jugoslovenska Knjiga 
Knez Mihajlova 2, P . O . Box 36 
Beograd Tel. 62\.992 
Telex : 12466 jk bgd 

Oeders and inquiries (rom countri es where 
Distribulors have not yet becn appointed 
should be sent ta : OECD Publications 
Service, 2 rue Andre-Pascal, 75775 Paris 
Cedex 16 . 
Les commandes provenant de pays ou 
l'OCDE n'a pas encore désigné de dIS­
tr ibuteur devraient être adressc:es à . OCDE, 
Service des Publicatio ns, 2, rue André­
Pascal, 75775 Paris Cedex 16 . 
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