














SOFTWARE AND NUCLEAR TECHNOLOGY

COMPUTER PROGRAM TESTING

When a computer program is received from its authors, it is checked to ensure that all the
information required is present, and is assigned to a programmer for “testing”.

This process involves “screening” the source text of the original program with a software diagnostic
toolkit to identify a first level of coding errors or omissions, then compiling it and running one or
more test problems (the problem and its results are normally supplied by the author) until the tests
produce the “right” answer. Any errors detected are corrected in consultation with the author, and
the corrected program text, user documentation, sample job control instructions, test problem with
“correct” solution, etc., are filed together as a “program package” ready for dispatch to users, in the
master files on permanent disk storage.

Where a program is to be distributed “as is” (untested), it will be checked for completeness,
“screened”, but without making changes to the program, packaged as above and included in the
master files.

The Need for Program Testing

When authors submit their programs for inclusion in the Data Bank’s collection, they normally send
the version they themselves are using. Why then does it need testing?

A typical reactor physics or nuclear engineering program sent out to a requester contains about

20 000 lines of program text (“source code”) and was written for use on a mainframe computer.

Such a program represents an investment of hundreds of thousands of dollars in development costs,

and is used and updated over many vears and through successive changes to the operating system

€  and compiler under which it runs. In the course of these changes, the program may acquire -45.
“patches” to the code or special sub-routines, which may not execute correctly even on other

computers of the same type.

The first aim in testing is to replace any non-standard code corresponding to the local conditions in
the author’s institute, and to correct other errors detected, which may not be revealed clearly by the
test program, so that the program can be installed and run “correctly” on computers within the
current range of the computer series for which it was originally written. Where user interest justifies
the work, versions may also be prepared for other types of computers.

This work constitutes only a limited “verification” of the program, and certainly does not amount to

“validation” (see below). It does however save much programming work during the initial phase of
bringing the program into use. On average, ten copies of each program tested are distributed to users
in participating countries; the cost of initial verification to ensure that the program will run properly
is incurred only once.

THE IMPORTANCE OF PROGRAM VALIDATION

Over the last decade, “safe” programming methods and procedures have become more widely

accepted, while the FORTRAN language almost universally used by programmers in nuclear

technology has been much improved, with wide acceptance of FORTRAN 77 as a de facto standard.

Today it “would be unusual to start work on a major programming project without defining in

advance the programming practices and quality LOlltlol procedures to be adopted. However, very

many of the most important nuclear codes were written during the years 1960-80, without benefit of

such procedures. They were normally validated in predicting the behaviour of specially built O
experimental assemblies, and later in predicting the behaviour of working reactors. The more AUTUMN 1992
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important of these codes have been the subject of continuing development until the present, and
have been regularly compared in “benchmark” exercises with experimental measurements and with
other similar programs.

The Nuclear Science Committee’s working party on Advanced Computing (WPAC) has set up three
task forces to work in this area, on:

- Scientific Applications Software, which will review the problems of quality assurance for existing
software of the kind described above, which has been confirmed in use over many vears.

- Standards and Quality Assurance will review and collate the diverse standards developing in
Member countries in order to identify a possible consensus approach.

— Process Control Systems. In addition to the questions discussed above, applied in fact mainly to
modelling and design software, the real-time operation of process control systems raises a number
of separate issues that need to be considered in the framework of a collaboration between NEA
Member countries.

International Program Comparisons

Colloquially called “benchmarks” by the scientists involved, these comparisons of the predictions

obtained from different programs with measurements of the real phenomena bemg modelled are an
indispensable part of the validation process. However well and “safely” a program is written so as to
perform as the author planned, it remains essential to check the validity of the physical and
mathematical modelling of the process it is intended to predict.

The different working parties of the Nuclear Science Committee have several such benchmark
studies in progress:

— Burn-up credit for spent fuel storage and transport

- Power distribution within light-water reactor fuel assemblies

— Accuracy of radial power distribution prediction for large liquid-metal fast breeder reactors
- Sodium void reactivity reduction in fast reactors

— Comparison of codes for calculating nuclear reaction data

— 3D core transients in light-water reactors

— Experimental techniques for measuring tritium production rates.

Program Testing Policy

For many years, the acquisition and testing of computer programs have been guided by the number
of requests received. This ensures that the content of the master files evolves in accordance with
user needs, and is thus “market driven”. However, there was a leap forward in demand in 1989-91,
from about 1 400 packages to 1 600 program packages a vear averaged over those three vears, due
mainly to requests for PC versions of well-known mainframe programs. Over the coming vears, the
increase will be compounded by the need to provide a higher degree of validation for a small
number of programs selected in consultation with the NSC.

Fortunately, and over the same period, the spread of the FORTRAN 77 language standard has
brought a greater degree of compatibility between programs written for different tvpes of computers.
Sophisticated “toolkit” programs (the RXVP package is used by the Data Bank) allow codes to be
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checked for “quality” as well as for strict conformity to the languaoe standard, thus simplifying the
testing process. This feature also makes it posslble to screen some incoming programs to ensure that
their quallt_\ is sufficient to allow distribution “as is” (untested) without excessive inconvenience to
users, and this option will be used where appropriate.

Benchmarking as a method of validation is strongly dependent on user participation, which has

been enthusiastic, and the success of proposals for more intensive program validation will likewise
depend on the participation of scientists whose work stands to benefit from the results. With fixed

staffing levels in the Data Bank, the help of key users will be essential in achieving the increase in
“added value” we are aiming at: we believe it will be forthcoming,.

THE VALUE OF THE COMPUTER PROGRAM SERVICE

The validity of any scientific work depends on reproducibility of the results obtained by each
scientist, and effective collaboration requires comparability between the work of different groups. ‘
As we have seen, work in nuclear science is strongly dependent on computer use: comparability
and reproducibility can only be maintained if each computer program and the data needed to run it
are available at any given time in a single, identifiable version. The Data Bank provides this service. ‘

The Nuclear Science Committee is a focus for the very strong collaboration between Member
countries in all aspects of their nuclear science programmes. The Data Bank, under the Committee’s
supervision, is ideally placed to provide the software and data needed for their work, and to assist
in the collation, analysis and distribution of the results to other scientists. The validated

software and data which result are basic components of today’s nuclear technology. [ 1
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SITUATION IN 1991

In 1991, the generation of electricity from
nuclear power in OECD countries just
exceeded 1 600 terawatt-hours for the first
time, contributing 23.5 per cent of all public
electricity generation; there was an increase
over the previous year of just over 2 per cent.

It appears likely that over the next decade or
so, this proportionate contribution of nuclear
power will not be exceeded, even with the
predicted increase in the absolute contri-
bution. Installed nuclear capacity (net) rose
from 261.5 GWe to 264.6 GWe during the year.
The number of reactors connected to the grid
was 321, while 7 units were taken out of

service. |

ESTIMATES OF NUCLEAR ELECTRICITY CAPACITY IN THE OECD AREA

(Net GWe)
1990 Actual 1991 Actual 1995
COUNTRY
Nuclear % Nuclear % Nuclear %

Belgium 5.5 39.0 5.5 39.0 5.5 34.2
Canada 13.5 13.0 14.0 13.2 15.4 12.4
Finland 2.3 18.4 2:3 18.3 2.3 16.9
France 55.8 54.1 56.8 54.6 60.0 57.1
Germany 22.4 19.1 22.4 19.1 23.8 20.3
Italy 0.0 0.0 0.0 0.0 0.0 0.0
Japan 30.0 17.5 31.6 18.0 39.6(a) 20.3
Netherlands 0.5 2.9 0.5 2.9 0.5 2.7
Spain 740 16.1 7.0 16.1 7.0 15.3
Sweden 10.0 29.2 10.0 28.7 10.0 28.7
Switzerland 3.0 19.4 3.0 19.4 3.2 20.3
United Kingdom 11.5 15.5 11.5 15.7 12.4(a) 16.1
United States 100.0 13.7 100.0 13.7 103.0 13.7
OECD Total 261.5 16.1 264.6 16.2 282.7 16.3

(a) Secretariat estimate.

STATUS OF NUCLEAR POWER PLANTS (as of 31st December 1991)
(Net GWe)
Connected Under Firmly
COUNTRY to the grid construction committed Planned
Units | Capacity | Units | Capacity | Units | Capacity | Units | Capacity

Belgium 7 5.5 0 0.0 0 0.0 0 0.0
Canada 20 13.7 2 1.8 0 0.0 9 7.5
Finland 4 2.3 0 0.0 0 0.0 1 1.1
France 56 56.8 ) 7.0 0 0.0 5 7.2
Germany 2 22.2 0 0.0 0 0.0 0 0.0
ltal_v 0.0 0 0.0 0 0.0 4 3.2
Japan  (a) 42 31.7 11 10.2 2 2.1 22 24.9 (a)
Netherlands 2 0.5 0 0.0 0 0.0 2 1.2
Spaill 9 7.0 0 0.0 0 0.0 4 3.0
Sweden 12 10.0 0 0.0 0 0.0 0 0.0
Switzerland h 3.0 0 0.0 0 0.0 0 0.0
Tul‘ke_\’ 0 0.0 0 0.0 0 0.0 3 il
United Kingdom 32 11.5 1 1.3 0 0.0 0 0.0
United States 111 100.0 2 2.0 0 0.0 4 5.0
OECD Total 321 264.2 21 22:3 2 21 54 55.2

a) Gross data converted to net by the Secretariat.
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CIVIL NUCLEAR LIABILITY: JOINT
PROTOCOL ENTERS INTO FORCE

On 27 April 1992, international efforts to
establish a comprehensive international
regime of liability for nuclear damage took a
step forward with the entry into force of the
1988 Joint Protocol relating to the application
of the Vienna Convention and the Paris
C(m\'ention.

The Paris Convention on Third Party Liability
in the Field of Nuclear Energy, concluded
under the auspices of the OECD/NEA in 1960,
is in force for 14 western European countries.
The 1963 Vienna Convention on Civil Liability
for Nuclear Damage was adopted within the
framework of the IAEA and currently has
17 Parties.

Both Conventions govern the liability of
operators of nuclear Tnstallations for damage
caused by accidents in their installations or
during transport of nuclear material, and their
provisions are substantially the same. Until
now, however, they operated in isolation from
each other, i.e. each Convention benefitted
only victims within the territory of its own
Parties, so that, for example, damage occurring
in a Paris Convention Party, caused by an
accident in a Vienna Convention Party, would
not be covered by either Convention.

The Joint Protocol establishes a bridge between
the two Conventions, by extending the benefit
of each Convention to the Parties to the other,
so that nuclear damage suffered in a Party to
the Vienna Convention is eligible for the
compensation guaranteed bv the Paris
Convention and vice versa. It also avoids both
Conventions applying to the same accident.

The Joint Protocol was adopted in 1988 as the
result of the combined efforts of the NEA and
the IAEA. Its entry into force this year
constitutes a significant extension of the scope

of the existing nuclear liability y regime, pen-

ding the more substantial revision of that
regime presently being studied within the
framework of the JAEA.

The Contracting Parties to the Joint Protocol to
date are Cameroon, Chile, Egypt, Hungary and
Poland (Vienna Convention Parties) and
Denmark, Italy, the Netherlands, Norway and
Sweden [pdllb Convention Parties).

POWER GENERATION CHOICES: COSTS,
RISKS AND EXTERNALITIES — AN
INTERNATIONAL PERSPECTIVE

Historically, choices between different means
of producing electricity have rested largely on
attempting to minimise the costs (cost being
taken in its broadest sense) of electricity
production. In recent years, additional factors
including so-called externalities have also
become issues in decision-making regarding
technology choices. Therefore. the OECD
Nuclear Energy Agency will organise an
international symposium on Power Generation
Choices: Costs, Risks and Externalities — An
International Perspective. This symposium, to
be held in September 1993, will provide a
comprehensive examination of the total costs
of nuclear power and other generating techno-
logies. The objective is to examine the state-
of-the-art in economic analysis of nuclear
power and other fuels and energy forms used
in electricity generation, from a total cost
perspective within a pragmatic decision-
making context. The symposium will consider
what can be quantified (e.g. environmental,
health, trade, security of supply, risks related
to public acceptance, etc.) and what criteria
(methods, assumptions, etc.) should be used in
economic comparisons. Consideration will
also be given to externalities (which include
environmental and health and safety issues),
as well as to broad impacts such as macro-
economic and strategic issues.

NEA NEWSLETTER
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ELECTRICITY CASTS ITS SPELL

“And so I set out to unravel the mystique of
the light bulb, to see how it distorts reality, to
resurrect its worlds, its quirks and its
quiddities, to treat it with respect and with
dignity. The naked bulb and the eve of the
beholder made ac quaintance.”

Olivier Bonnard
Photographer

“Olivier Bonnard, a Swiss photographer, turns
his gaze on the electric light bulb, seeing it

nnard

Photo: Olivier Bc

through the eves of an explorer and a
visionary, and discovering beneath the surface
of a humdrum object a lava-strewn world of
vawning chasms lit by points of burning light,
reflecting, perhaps, the inner torment of the
daring caver, the explorer of hidden depths,
which he once was. These mysterious forms
clad in shot velvet and gleaming like
burnished copper have been freed from their
vitreous prison, turned by the eye of the
photographer into an alchemist’s crucible.
And now it is our turn to decipher the

hidden message they hold.”

Jacques-Elisée Veuillet (writing in the Art
Phototheque catalogue, Espace Electra,
Fondation Electricité de France, 1992).

Olivier Bonnard, a Swiss national, is equally gifted in two separate modes of artistic expression. In
one, as a graduate in social psye chology, he deploys his talents as a writer, photoglaphel and video
and 16 mm film-maker, areas in whl(} he lectures at the Ecole Cantonale d’Art in Lausanne. In the
other, as a photographer, he has specialised for the past twenty vears in macrophotography,
investigating the world of the humble electric light bulb. His work has recently been shown in a
series of Art Photothéque exhibitions sponsored bv the Fondation Electricité de France in Paris

NEA NEWSLETTER
(1991), Toulouse and Tarbes (1992) L
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NEW NEA PUBLICATIONS

OECD Nuclear Energy Data 1992 Radioactive Waste Management:

Gas Generation and Release from Radioactive
Nuclear Energy Data is the annual compilation Waste Repositories
of basic statistics on (‘l(’(‘tll(‘lt\ Oenelatlon and Proceedings of ]Oilll NEA/ANDRA V\/Orkshop_
nuclear power in OECD countries. The reader Aix-en-Provence, 23-26 September 1991
will find quick and easy reference to the pre- _ . ' .
sent status of and projected trends in total Extensive work has been carried out during the
electricity generating capacity, nuclear genera- last few.years to explore t.ho 31g1l11flca_nce of gas
ting capacity, and d(llldl electricity production, generation and release in .l‘adloa(;tlve waste
as well as on supply and demand for nuclear repositories, and to determine to what extent
fuel cvele services. the associated phenomena have to be taken

into account in the planning, design and safety
assessment of repositories. A recent workshop
orgdnlsed by the OECD Nuclear Energy
Agency, in co-operation with ANDRA (France)
broughl together experts from many NEA
Member countries to dis( uss issues of common
concern in this field. These proceedings repro-
duce the papers presented at the workshop
together with an extensive record of the dis-
cussions, and summarise the state of knowledge
on most issues related to gas generation and
release in radioactive waste repositories.

45 pages
ISBN 92-64-03680-6 / ISSN 1017 9402
£8, FF60, USS14, DM23

In-Core Instrumentation and Reactor Core
Assessment

Proceedings of a specialists’ meeting, Pittsburg,
USA, 1-4 October 1991

Information on the conditions in the reactor
core is essential for the safe and economic ope-
ration of nuclear reactors. These proceedings 440 pages — ISBN 92-64-03691-1
review the important aspects of measurement £42, FF300, US$78, DM122
and interpretation of reactor core parameters.

Contributions from industry and research labo- Proceedings of the International Seminar on

TS ratories in a number of countries cover sensor Decommissioning Policies -51-
technology, measurement methods and core Paris, 2-4 October 1991

performance evaluation.
400 pages Decommissioning strategies for nuclear faci-
ISBN 92-64-03682-2 lities differ widely between countries. They
£40. FF280. USS67. DM 133 range from immediate dismantling to disman-
tlmg after a long dormancy perlo(l or entomb-
ment. The OECD Nuclear Energy Agency
(NEA) and the International Atomic Energy
Agency jointly organised an international
seminar to identify the causes of this variation,
and to examine the key factors affecting the
policy decisions of countries and utilities.
This publication contains the papers presented
and a record of the panel discussions held
during the meeting.

International Co-operation on Decommissioning:
Achievements of the NEA Co-operative
Programme 1985-1990

Decommissioning of nuclear facilities is attrac-
ting a growing interest in all countries where
an increasing number of plants are reaching
the end of their operational life and will have
to be decommissioned in the next few years. 400 pages — ISBN 92-64-03689-X

In response to this interest, the NEA set up in £45, FI'320, USS82, DM130

1985 an international programme of technical

co-operation between decommissioning FREE ON REQUEST

projects in eight OECD countries. This report

describes the programme and the participating NEA Activities in 1991

projects, and reviews the results and expe- Newsletter, Spring 1992, Vol. 10, No. 1

rience achieved during the first five-year term !

of this international undertaking. Nuclear Waste Bulletin, No. 7, July 1992

184 pages The International Hydrocoin Project - Summary

ISBN 92-64-13636-3 Report O
FF240, £31.50, US$58, DM92 NEA Newsletter - Autumn 1992 AUTUMN 1992



MAIN SALES OUTLETS OF OECD PUBLICATIONS
PRINCIPAUX POINTS DE VENTE DES PUBLICATIONS DE L’OCDE

ARGENTINA - ARGENTINE

Carlos Hirsch S.R.L.

Galeria Giemes, Florida 165, 4° Piso

1333 Buenos Aires Tel. (1) 331.1787 y 331.2391
Telefax: (1) 331.1787

AUSTRALIA - AUSTRALIE

D.A. Information Services

648 Whitehorse Road, P.O.B 163

Mitcham, Victoria 3132 Tel. (03) 873.4411
Telefax: (03) 873.5679

AUSTRIA - AUTRICHE

Gerold & Co.

Graben 31

Wien | Tel. (0222) 533.50.14

BELGIUM - BELGIQUE
Jean De Lannoy

Avenue du Roi 202
B-1060 Bruxelles  Tel. (02) 538.51.69/538.08.41

Telefax: (02) 538.08.41

CANADA
Renouf Publishing Company Ltd.
1294 Algoma Road

Ottawa, ON KI1B 3W8 Tel. (613) 741.4333
Telefax: (613) 741.5439

Stores:

61 Sparks Street

Ottawa, ON K1P 5R1 Tel. (613) 238.8985

211 Yonge Street

Toronto, ON M5B 1M4 Tel. (416) 363.3171

Les Editions La Liberté Inc.

3020 Chemin Sainte-Foy

Sainte-Foy, PQ G1X 3V6 Tel. (418) 658.3763
Telefax: (418) 658.3763

Federal Publications

165 University Avenue

Toronto, ON M5H 3B8 Tel. (416) 581.1552
Telefax: (416) 581.1743

CHINA - CHINE

China National Publications Import
Export Corporation (CNPIEC)

16 Gongti E. Road, Chaoyang District
P.O. Box 88 or 50
Beijing 100704 PR Tel. (01) 506.6688
Telefax: (01) 506.3101

DENMARK - DANEMARK

Munksgaard Export and Subscription Service

35, Norre Segade, P.O. Box 2148

DK-1016 Kgbenhavn K Tel. (33) 12.85.70
Telefax: (33) 12.93.87

FINLAND - FINLANDE
Akateeminen Kirjakauppa
Keskuskatu 1, P.O. Box 128
00100 Helsinki Tel. (358 0) 12141

Telefax: (358 0) 121.4441

FRANCE

OECD/OCDE

Mail Orders/Commandes par correspondance:

2, rue André-Pascal

75775 Paris Cedex 16 Tel. (33-1) 45.24.82.00

Telefax: (33-1) 45.24.85.00 or (33-1) 45.24.81.76
Telex: 640048 OCDE

OECD Bookshop/Librairie de I'OCDE :
33, rue Octave-Feuillet
75016 Paris Tel. (33-1) 45.24.81.67

(33-1) 45.24.81.81

Documentation Frangaise

29, quai Voltaire

75007 Paris

Gibert Jeune (Droit-Economie)
6, place Saint-Michel

75006 Paris

Tel. 40.15.70.00

Tel. 43.25.91.19

Librairie du Commerce International
10, avenue d'léna

75016 Paris

Librairie Dunod
Université Paris-Dauphine
Place du Maréchal de Lattre de Tassigny

75016 Paris Tel. 47.27.18.56
Librairie Lavoisier

11, rue Lavoisier

75008 Paris

Librairie L.G.D.J. - Montchrestien
20, rue Soufflot

75005 Paris

Librairie des Sciences Politiques
30, rue Saint-Guillaume

Tel. 40.73.34.60

Tel. 42.65.39.95

Tel. 46.33.89.85

75007 Paris Tel. 45.48.36.02
P.UF.

49, boulevard Saint-Michel

75005 Paris Tel. 43.25.83.40

Librairie de I'Université
12a, rue Nazareth

13100 Aix-en-Provence
Documentation Frangaise
165, rue Garibaldi
69003 Lyon

LiRrairie Decitre

29, place Bellecour
69002 Lyon

GERMANY - ALLEMAGNE
OECD Publications and Information Centre
Schedestrasse 7
D-W 5300 Bonn 1

Tel. (16) 42.26.18.08

Tel. (16) 78.63.32.23

Tel. (16) 72.40.54.54

Tel. (0228) 21.60.45
Telefax: (0228) 26.11.04

GREECE - GRECE

Librairie Kauffmann

Mavrokordatou 9

106 78 Athens Tel. 322.21.60
Telefax: 363.39.67

HONG-KONG

Swindon Book Co. Ltd.

13-15 Lock Road

Kowloon, Hong Kong Tel. 366.80.31
Telefax: 739.49.75

ICELAND - ISLANDE
Mil Mog Menning

Laugavegi 18, Postholf 392
121 Reykjavik Tel.

INDIA - INDE
Oxford Book and Stationery Co.
Scindia House

New Delhi 110001

162.35.23

Tel.(11) 331.5896/5308
Telefax: (11) 332.5993
17 Park Street

Calcutta 700016 Tel. 240832
INDONESIA - INDONESIE

Pdii-Lipi

P.O. Box 269/JKSMG/88

Jakarta 12790 Tel. 583467

Telex: 62 875

IRELAND - IRLANDE

TDC Publishers — Library Suppliers
12 North Frederick Street
Dublin 1 Tel. 74.48.35/74.96.77

Telefax: 74.84.16
ISRAEL

Electronic Publications only
Publications électroniques seulement
Sophist Systems Ltd.
71 Allenby Street
Tel-Aviv 65134 Tel. 3-29.00.21
Telefax: 3-29.92.39

ITALY - ITALIE

Libreria Commissionaria Sansoni
Via Duca di Calabria 1/1
50125 Firenze Tel. (055) 64.54.15
Telefax: (055) 64.12.57
Via Bartolini 29

20155 Milano Tel. (02) 36.50.83

Editrice e Libreria Herder
Piazza Montecitorio 120

00186 Roma Tel. 679.46.28
Telefax: 678.47.51

Libreria Hoepli

Via Hoepli 5

20121 Milano Tel. (02) 86.54.46

Telefax: (02) 805.28.86

Libreria Scientifica

Dott. Lucio de Biasio ‘Aeiou’
Via Coronelli, 6

20146 Milano Tel. (02) 48.95.45.52

Telefax: (02) 48.95.45.48

JAPAN - JAPON

OECD Publications and Information Centre
Landic Akasaka Building
2-3-4 Akasaka, Minato-ku
Tokyo 107 Tel. (81.3) 3586.2016

Telefax: (81.3) 3584.7929

KOREA - COREE

Kyobo Book Centre Co. Ltd.

P.O. Box 1658, Kwang Hwa Moon

Seoul Tel. 730.78.91
Telefax: 735.00.30

MALAYSIA - MALAISIE

Co-operative Bookshop Ltd.

University of Malaya

P.O. Box 1127, Jalan Pantai Baru

59700 Kuala Lumpur

Malaysia Tel. 756.5000/756.5425
Telefax: 757.3661

NETHERLANDS - PAYS-BAS
SDU Uitgeverij
Christoffel Plantijnstraat 2
Postbus 20014

2500 EA’s-Gravenhage
Voor bestellingen:

Tel. (070 3) 78.99.11
Tel. (070 3) 78.98.80
Telefax: (070 3) 47.63.51

NEW ZEALAND
NOUVELLE-ZELANDE
Legislation Services

P.O. Box 12418

Thorndon, Wellington Tel. (04) 496.5652

Telefax: (04) 496.5698

NORWAY - NORVEGE
Narvesen Info Center — NIC
Bertrand Narvesens vei 2
P.O. Box 6125 Etterstad

0602 Oslo 6 Tel. (02) 57.33.00

Telefax: (02) 68.19.01

PAKISTAN

Mirza Book Agency

65 Shahrah Quaid-E-Azam
Lahore 3 Tel. 66.839

Telex: 44886 UBL PK. Attn: MIRZA BK

PORTUGAL
Livraria Portugal
Rua do Carmo 70-74
Apart. 2681

1117 Lisboa Codex Tel.: (01) 347.49.82/3/4/5

Telefax: (01) 347.02.64



SINGAPORE - SINGAPOUR
Information Publications Pte. Ltd.
41, Kallang Pudding, No. 04-03
Singapore 1334 Tel. 741.5166

Telefax: 742.9356

SPAIN - ESPAGNE

Mundi-Prensa Libros S.A.

Castell6 37, Apartado 1223

Madrid 28001 Tel. (91) 431.33.99
Telefax: (91) 575.39.98

Libreria Internacional AEDOS

Consejo de Ciento 391

08009 — Barcelona Tel. (93) 488.34.92
Telefax: (93) 487.76.59

Llibreria de la Generalitat
Palau Moja
Rambla dels Estudis, 118
08002 — Barcelona
(Subscripcions) Tel. (93) 318.80.12
(Publicacions) Tel. (93) 302.67.23
Telefax: (93) 412.18.54

SRI LANKA

Centre for Policy Research

c/o Colombo Agencies Ltd.

No. 300-304, Galle Road

Colombo 3 Tel. (1) 574240, 573551-2
Telefax: (1) 575394, 510711

SWEDEN - SUEDE
Fritzes Fackboksforetaget
Box 16356
Regeringsgatan 12

103 27 Stockholm Tel. (08) 690.90.90

Telefax: (08) 20.50.21

Subscription Agency-Agence d’abonnements
Wennergren-Williams AB
Nordenflychtsvigen 74
Box 30004

104 25 Stockholm Tel. (08) 13.67.00

Telefax: (08) 618.62.36

SWITZERLAND - SUISSE

Maditec S.A. (Books and Periodicals - Livres
et périodiques)
Chemin des Palettes 4
1020 Renens/Lausanne Tel. (021) 635.08.65

Telefax: (021) 635.07.80

Librairie Payot S.A.
4, place Pépinet
1003 Lausanne Tel. (021) 341.33.48

Telefax: (021) 341.33.45

Librairie Unilivres
6, rue de Candolle
1205 Geneve Tel. (022) 320.26.23

Telefax: (022) 329.73.18

Subscription Agency - Agence d’abonnement
Naville S.A.

38 avenue Vibert
1227 Carouge Tél.: (022) 308.05.56/57

Telefax: (022) 308.05.88

See also — Voir aussi :
OECD Publications and Information Centre
Schedestrasse 7
D-W 5300 Bonn 1 (Germany)
Tel. (49.228) 21.60.45
Telefax: (49.228) 26.11.04

TAIWAN - FORMOSE

Good Faith Worldwide Int’l. Co. Ltd.

9th Floor, No. 118, Sec. 2

Chung Hsiao E. Road

Taipei Tel. (02) 391.7396/391.7397
Telefax: (02) 394.9176

THAILAND - THATLANDE
Suksit Siam Co. Ltd.
113, 115 Fuang Nakhon Rd.
Opp. Wat Rajbopith
Bangkok 10200 Tel. (662) 251.1630

Telefax: (662) 236.7783

TURKEY - TURQUIE

Kiiltur Yayinlari Is-Tiirk Ltd. Sti.

Atatiirk Bulvari No. 191/Kat. 13
Kavaklidere/Ankara Tel. 428.11.40 Ext. 2458
Dolmabahce Cad. No. 29
Besiktas/Istanbul Tel. 160.71.88
Telex: 43482B

UNITED KINGDOM - ROYAUME-UNI
HMSO
Gen. enquiries
Postal orders only:
P.O. Box 276, London SW8 5DT
Personal Callers HMSO Bookshop
49 High Holborn, London WC1V 6HB

Telefax: (071) 873 8200
Branches at: Belfast, Birmingham, Bristol, Edin-
burgh, Manchester

UNITED STATES - ETATS-UNIS

OECD Publications and Information Centre

2001 L Street N.W., Suite 700

Washington, D.C. 20036-4910 Tel. (202) 785.6323
Telefax: (202) 785.0350

Tel. (071) 873 0011

VENEZUELA

Libreria del Este

Avda F. Miranda 52, Aptdo. 60337

Edificio Galipan

Caracas 106 Tel. 951.1705/951.2307/951.1297
Telegram: Libreste Caracas

Subscription to OECD periodicals may also be
placed through main subscription agencies.

Les abonnements aux publications périodiques de
I’OCDE peuvent étre souscrits auprés des
principales agences d’abonnement.

Orders and inquiries from countries where Distribu-
tors have not yet been appointed should be sent to:
OECD Publications Service, 2 rue André-Pascal,
75775 Paris Cedex 16, France.

Les commandes provenant de pays ou I'OCDE n’a
pas encore désigné de distributeur devraient étre
adressées a : OCDE, Service des Publications,
2, rue André-Pascal, 75775 Paris Cedex 16, France.
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